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Abstract: 

There are many deferent system to control the eggs chicken farms, whether its 
traditional or modern. But it takes large time and huge effort and high coast. So we aim to design 
a new system to monitor and control the eggs chicken using the latest technology in the 
communication world. In order to monitor the internal conditions like temperature and humidity 
level. Beside to lighting an ventilation. 

Controlling system will controls the feeding system and eggs collecting system and the 
cleaning inside the farm. 
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Introduction 

1.1 Overview 

1.2 Project objectives 

1.3 Project Motivations 

1.4 Project idea and Approach 

1.5 Time schedule 
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1.1 Overview 

Monitoring and controlling the "Chicken Eggs Farm" in the old traditional methods is a 
large dilemma; this is due to large time delay, huge effort, Non reliable and non efficient as the 
productivity percent of eggs is low. 

We aim to design and implement the "optimal farm system", a kind of systems which 
really could solve the previous problems; by enabling farmers from monitoring and controlling 
their farms from a distance in a full automatic way, That could be achieved by using both: a 
wireless system based on temperature\humidity sensors and live imaging cameras for the 
monitoring process. And another wireless automatic control system based on conveyers, gears, 
fans, frequency converters and PLC units for the controlling process. 

1.2 Project objectives 

1. Design a monitoring system, to monitor the temperature \ humidity level using especial 
sensor, also to monitor the overall status of the farm using imaging cameras. 

2. Design a control system, to carry out the usual functions like: cleaning, feeding, 
temperature\ humidity controlling and eggs collecting, using electrical and mechanical 
automation components like gear, conveyers, frequency converters, fans and PLC units. 

3. Design interfacing systems, to connect the system entities together. Sensors, cameras, 
microcontrollers, and PLCs using either direct connection or Wi-Fi network using Wi-Fi 
transceiver. 

4. Design a mobile application using the Android language as the human interface to the 
system. 

1.3 Project Motivations 

From the workers side; they will be able to do their work more efficiently, and more 
accurate· due to the easier and more reliable method the system provides. 

' From the owners (supervisors) side, they will be able to observe, supervise and control the 
conditions related to the farm in the most effective ways; in order to achieve maximum profit, 
this causing no time or effort waste. 

Lastly, from our side as project designers, we see that our project will improve our nation 
and our future state, according to vision that the economy development is one of the most vital 
Pillars to do so. Moreover this project is expected to be very useful for improving the chances for 
establishing new jobs for both our colleagues and us. 
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1.4 Project idea and Approach 

As previously mentioned, the main idea of this system is to monitor and control the 
"Chicken Eggs Farm" from a distance. The system expects to perform these functions as follows: 

Monitoring: 
The basic conditions that this system monitors are as the following: 

1- Chicken, eggs ,food, water, and cleaning condition: 
The previous parameters can be perfectly monitored by using this system, which provides 

acknowledgment about the life status of the farm. Using cameras which are connected via 
Wi-Fi network that provides live images about what is happening at the moment in the farm 
to the manager side. 

2- Temperature and humidity levels: 
U sing this system will allow the manager to get an accurate measurement for the 

temperature and humidity status on the mobile, temperature \ humidity sensors covers the 
farm connected via Wi-Fi network will make it possible. 

Controlling: 
In order to get the functions cared out effectively, it is required to have a good controlling 

system that controls of: 
1- Eggs: this system allows collecting the eggs automatically when it's ready to be collected, 

without the need to get inside the farm, eggs travels out the farm over special conveyors 
to the collecting room, were workers can arrange it in boxes. 

2- Food: from its store, food will reach its own place in front of the chicken in an automatic 
way under the manager supervision, without human interfering. 

3- Temperature and humidity: after receiving the temperature and humidity measurement 
you may need to change it to a cretin standard value, by using special fans for both 
reducing the amount of humidity and decreasing the temperature levels. 

4- Cleaning: using rotated belts with its own motors shaping moving area under the chicken; 
in order to get rid of the rubbish in a good healthy way from the farm. 
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1.5 Time schedule 

The time planning for the project is shown in the following table distributed on 
the weeks during working on the project introduction: 

Time Activity 

Tl 1° SEP 2012 - 26 SEP 2012 Collecting information 

T2 10 SEP 2012-26th SEP 2012 Preparing references 

T3 27 SEP 2012= 5 OCT 2012 Draw the general block diagram and 
understanding the system's protocols 

T4 6 OCT 2012- 30 OCT 2012 Analyzing the block diagram 

TS 1 NOV 2012- 15 NOV 2012 Preparing and buy the needed equipment 

T6 5st NOV 2012-20th NOV 2012 Learning software languages for 
microcontroller, modems and database 
software 

T7 1 DES 2012= 1" DES 2012 Documentation For Supervisor 

TS 1" DES 2012- 10 DES 2012 Documentation For the Electrical Dept. 

T9 1 Mar 2013- 30" Mar 2013 Make the hardware available 

TlO 15 Mar 2013 10 Apr 2013 Build up the software 

Tll 20" Apr 2013 - 15th May 2013 Testing the system and Writing 
Documentation 

Tablel. l: Time planning part A. 

The time of the project is scheduled over 16 weeks. Table 1.2 shows how the work was 
scheduled over the time: 
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1 2 3 4 51 6 7 8 9 10 11 12 13 14 15 16 17 18 

Tl 

T2 

T3 

T4 

T5 
T6 
T7 
T8 
T9 

19 2021 22 23 24 25 26 27 28 29 30 31 

Tl0 

Tll 

Tablel.1: Time planning part B 

1.6 Estimated Cost 

1.6.1 Hardware Resources 
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The hardware components that we used in this project and its corresponding costs are shown 
in tablel.3. 

Component Name Quantity (NIS) Total cost(NIS) 

PIC16F877 2 50 100 

PIC16F688 1 25 25 

LM35 2 15 30 

Humidity sensor 1 50 50 

RS 232 input on board 2 25 50 

Humidity sensor 1 50 50 

MAX232 2 15 30 

UT33C 1 50 50 

WRAP TOOLS 1 75 75 

RS 9pin mail input 2 15 30 

X-Bee Wi-Fi 250 2 500 

X-Bee Zeg bee 250 3 750 

Electronic components - g» 50 

Motors 3 phase 300 2 600 

Electrical components - - 300 

Demo module - - 500 

Table 1.3 Components Costs. 
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1.6.2 Human Resources 

Type of resources Cost NIS 

Transportation 200 

Printing supplies 300 

Human resources 500 NIS 

Table 1.4 Components Costs. 

1.6.3 Total costs 

Resources Cost$ 

Hardware resources 3320 

Human resources 500 

Total costs 3800 NIS 

Table 1.5 Total Costs. 
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Chapter Two 

Theoretical Background 

2.1 Overview 

2.2 Microcontrollers 

2.3 Sensors 

2.4 Camera 

2.5 Wi-Fi Network 

2.6 Electrical and Mechanical Components 

2.7 Project Components 
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2.1 Overview 

Each part in this system can be easily designed and implemented in many different ways. 
Sensors, microcontrollers, wireless technology, electrical/mechanical and even the interfacing 
technique all have a large rang of component categories and algorithms. So, in this chapter we 
intend to study and analyze each part of this project in intensive way showing the advantages and 
disadvantages for each component; in order to decide the best option that we could have. 

2.2 Microcontrollers 

Microcontroller is a small computer on a single integrated circuit contains central 
processing unit CPU, memory (RAM/ROM) for data and programs, serial and parallel I/O and 
timers, as shown in figure 2.1. 

RAM 

ROM 

CPU Timers 

Serial 
COM Port 

Figure 2.1: Microcontroller Component. 

The microcontroller called embedded system; because it contains in single chip the CPU in 
addition to fixed amount of RAM, ROM, I/O ports, and timers. 

Microcontrollers were designed to do a very specific task, controlling a particular system 
automatically. Such as Power tools, mechanical device, critical medical device, remote controls, 
and baby toys. Were cost and size are critical in such application. Therefore microcontroller has 
all the support chips incorporated inside its single chip. 

Central Processing Unit (CPU) is the main part of microcontroller where all of the 
arithmetic and logic operation are performed. 

Input ports allow microcontroller to read data from the out world, while the output ports 
allow the microcontroller to control other systems, on other hand microcontroller also contains 
Universal Asynchronous Receiver/ Transmitter (UART). It is a type of "asynchronous 
receiver/transmitter", a computer hardware that translates data between parallel and serial forms. 
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Microcontrollers can be programmed using either the assembly language or using a high 
level language such as BASIC, PASCAL, or C++. Although assembly language is fast in 
decoding and fetching processes but it has basic disadvantage that any assembly program 
consists of mnemonics, which makes learning and maintaining a program written using the 
assembly difficult. Also, microcontrollers manufactured by different firms have different 
assembly language, so each microcontroller requires the user to learn a new language and that's 
abet difficult. So programming microcontroller with high level language can be easier to learn by 
user than assembly languages. 

Microcontrollers are classified by several parameters, number of bits they process it's the 
main one. Microcontrollers with 8 bits are the most suitable for most microcontroller-based 
small applications. In other hand Microcontrollers with 16 and32 bits are much more powerful 
and complex, but they are usually more expensive and it's suitable for medium and large size 
general purpose applications that call for a powerful microcontrollers. 

All microcontrollers require a clock (oscillator) to operate, usually provided by external 
timing devices connected to the microcontroller. In most cases, these external timing devices are 
a crystal plus two small capacitors. In some cases they are resonators or an external resistor 
capacitor pair, which generates oscillation that has cretin frequency. 

Peripherals are additional components may be added to the microcontroller such as 
Analog-to-Digital Converter (ADC), Liquid Cristal Display LCD, and timers. 

Common Types of Microcontroller » 

1- PIC (8-bit PIC 16, 16-bit dsPIC3 3/PIC24) 
2- Intel (8051, 8085, 8086) 
3- PLC 
4- ATmega 
5- MIPS 
6- Arduino 
7- ARM processors 

2.3 Sensor 

In this kind of systems temperature and humidity degrees must be monitored all the time, 
due to its large effect on the chickens lives, sensors can provide us an accurate measurement for 
both temperature and humidity degrees. . . . 

The large farm size; requires large numbers of temperature and humidity sensors, which 
are distributed regularly all around the farm, in order to get measurement from it; these sensors 
must be connected to the main system interface, wireless network is the most suitable form of 
connection, to do so sensors are connected to the interfacing system using a Wi-Fi network. 
W. 1 node contains· sensors analog circuit, microcontroller, battery and radio Ire.ess sensor · ' 
connection, as shown in figure 2.2. 
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Radio Conection 

Battery 

Microcontroller 

Analog Circuit 

Sensor Interface 

Figure 2.2: Sensor Node Architecture. 

2.3.1 Sensor 

The simplest devices in the sensor node, it gathers measurement about environment 
physical parameters such as temperature, pressure and humidity levels. Different types of sensors 
can be used, from simple temperature and humidity monitoring sensors to complex digital 
sensors which are capable of performing some processing, collect measurement and 
communicating with other nodes in the network. Sensor node components should be small size 
consume extremely low energy; in order saving battery life. 

2.3.2 Analog Circuit 

Sensors output signals in analog form, but microcontrollers accept digital signals as 
input; so we need to convert the analog sensors output signals to a digital signals that 
microcontroller can accept and process. Analog circuit acts like interface between sensors and 
microcontroller which contains analog-to-digital converter (ADC) that converts sensors output 
signals to a microcontroller input digital ones with 10 bit resolution. 

2.3.3 Battery 

Battery is power supply for the sensor node, it provides all sensor node components with 
a constant De voltage, and deferent types of batteries can be used in sensor node, also we can use 
an Ac voltage by converting it to a De voltage using a De power supply circuit as permanent 
supply without the need of replacing the batteries 
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2.3.4 Radio Connection 

Radio connection provides sensor node with a wireless communication technique, which 
allows sensor node to communicate withmobile station, connection can be implemented in 
deferent ways; ZigBee, Bluetooth and Wi-Fi are common types of radio connection. 

In this system, we aim to use the Wi-Fi connection between the sensors nods and the 
mobile station, point to point connection is the most suitable form to do so, no network 
configuration is establish for the sensors node; since there is no need to do so, a direct 
connection to each sensor node with mobile station can provide measurements transferring from 
the sensor node to the mobile station. And to connect the sensor node to the Wi-Fi network a Wi 
Fi transceiver is required for each node to enable it to communicate via the network. 

2.4 Camera 

Similarly, the camera node consists of several parts: camera device, analog circuit, power 
supply and the radio connection as shown in figure 2.3. 

Radio Conection 

Power Supply 

Analog Circuit 

Carner Device 

Figure 2.3: Sensor Node Architecture. 

2.4.1 Camera device 
A video camera is a camera used for electronic motion picture acquisition, initially 

developed by the television industry but now common in other applications as well. Video 
cameras are used primarily in two modes. The first, characteristic of much early broadcasting, is 

1. t I · · h e the camera feeds real time images directly to a screen for immediate Ive television, wner ·· · » 
b · A .c. ameras still serve live television production, but most hve connections are oiservation. tew c 

> » ·jlite /tactical. In the second mode the images are recorded to a storage device for for security, military/ia ·. · 
h. • furthe :essing; for many years videotape was the primary format used for this arc 1vmg or er proc , ' 

purpose. 
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We intent to use the camera device in order to monitor the farm condition like: eggs, 
feeding, cleaning and to monitor the chicken condition if there is a dead chicken in order to get 
rid of it quickly; to prevent the infection to other chicken. 

2.4.2 Analog circuit 

Camera output signal is in the analog form, those we need to convert this signal to a 
digital one, analog to digital converter ADC can convert the camera output signal to a digital 
signal that the PIC microcontroller can understand, the ADC must be fast as the camera signal 
data rate; to overcome delay and to do so the operating frequency of the ADC must be greater 
than signal data rate. This can be done by using a 20 MHz oscillation crystal. 

2.4.3 Power supply 

Camera node must be on all the time; which requires permanent power source, thus, we 
must connect it to an Ac source, which requires transformation to a De voltage; since monitoring 
camera operates with a De source only. 

2.4.4 Radio connection 

Transferring video from the camera node to the mobile station wirelessly requires a 
wireless connection with suitable data rate, Wi-Fi network is our choice; sense Wi-Fi network 
can support us with data rate can reach up to 54 Mbps, and that's more than enough to carry out 
video signals, in order to connect the camera node to the Wi-Fi network a Wi-Fi transceiver is 
required for each node to enable it to communicate via the network, also Wi-Fi transceiver must 
have at least 1-2 Mbps data rate to send the video streams without any kind of delay. 

2.5 Wi-Fi network 

Wi-Fi: wireless local area network (WLAN) is a popular technology that allows an 
electronic device to exchange data wirelessly using radio wave, including high speed 

d d (3] 
connections. Products that are based on the (IEEE) 802.11 stan ar s. 

A device that can use Wi-Fi (such as a personal computer, tablet, or digital audio player) 
can connect to a network resource such as the Internet via a wireless network access point. Such 
an access point (or hotspot) has a range of about 20 meters (65 feet) indoors and a greater range 
outdoors. Hotspot coverage can comprise an area as small as a single room with walls that block 
radio waves or as large as many square miles. 
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Advantages of Wi-Fi l 

Mobility 
Ease of Installation 
Flexibility 
Cheep cost 
Reliability and Security 
Use unlicensed part of the radio spectrum 2.4 GHz 
Speed up to 54 Mbps 

Limitations of Wi-Fi 

Interference 
Degradation in performance 
High power consumption 
Limited range 

Why using Wi-Fi technology? 

Wi-Fi has many advantages: high data rate connection up to several tens MHz, it's good 
for live video transmitting, also Wi-Fi support mobility, for that Wi-Fi forms good solution for 
our system; we need to send a live video from the monitoring camera to mobile station, and this 
require high data rate which Wi-Fi can support. 

The mobility in Wi-Fi allows the manager to monitor and control farm from different 
areas using a mobile station which can communicate wirelessly throw Wi-Fi network with the 
monitoring and controlling system. 

A Wi-Fi transceiver is transmitting receiving devices that connect peripheral to Wi-Fi 
network, which allow devices to communicate throw the wireless channel. 

Figure 2.4: Wi-Fi Network. 
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2.6 Electrical and Mechanical Components 

2.6.1 Squirrel Cage Induction Motors 

The types of electrical motors, we have classified induction motors based on the type of 
rotor used. They are 

I. Squirrel Cage Induction Motors 
2. Slip-Ring or Wound-rotor Induction Motors 

Squirrel cage Induction motors rotors consists of a cylindrical laminated core with 
parallel slots for carrying the rotor conductors, which are not wires because of the type of rotor 
used in these motors named Squirrel cage, almost 95% of the induction motors used is of squirrel 
cage type (61• 

Construction of Squirrel cage induction motor 

Any induction motor has a stator and a Rotor. The construction of Stator for any 
induction motor is almost the same. But the rotor construction differs with respect to the type 
which is specified above. 

The rotor "l 
This kind of rotor consists of a cylindrical laminated core with parallel slots for carrying 

the rotor conductors, which are not wires, there are end rings which are welded or electrically 
braced or even bolted at both ends of the rotor. 

The stator 171 
The stator is the outer most component in the motor, the three phase windings are placed 

on the slots of laminated cylindrical core and these windings are electrically spaced 120 degrees. 
These windings are connected as either star or delta depending upon the requirement as shown in 
figure 2.5. 

z' ;S 2t 
L3 V2 Y1 L2 

V2 
V1 ~ 

u2 a w2 si2 V2 

UT 

Lf, L2 L:S 
A-p,:-,onectiOn 

L1 L2 L3 

Y-Correction 

Figure 2.5: Stator Connection. 

The equivalent electrical circuit of the induction motor as shown in figure 2.6: 

.'E Figure2.6: Electrical circuit of induction machine 
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The squirrel cages have been classed under 6 different Categories Pl: 

1. Class A: The squirrel cage rotor has relatively low resistance & reactance. 
2. Class B: These motors can be started at a full-load while developing normal starting 

torque. 
3. Class C: These are double squirrel cage motors. These double squirrel rotors combine 

high starting torques with low starting currents 
4. Class D: These motors have high starting torques which is achieved by design of the rotor 

slots. These rotor slots have thin rotor bars 
5. Class E: These motors have relatively very low slip at rated load. For motors above 5 

KW rating, the starting current may be sufficiently high as to require a compensator or a 
resistance starter. 

6. Class F: these motor combine low starting torque with low starting current and may be 
started with full voltage. 

2.6.2 Electrical clutch 

Electric clutches are equipment drive assemblies that contain electrically actuated 
components for connecting two shafts so that they can either be locked together and spin at the 
same speed, or decoupled and spin at different speeds. Engaging the clutch transfers power from 
an engine to devices such as a transmission and drive wheels l9l_ 
Disengaging the clutch stops the power transfer, but allows the engine to continue turning. 

> 

Figure2.7: Electrical clutch 

Specifications for electric clutches include torque rating, power, rotational speed, and operating 

voltage ®. 

How it work: 

Electrically engaged clutches orbrakes require that electricity be supplied to acoil for] 
engagement. While electricity is being supplied, a coil generates a magnetic field and the unit is 
engaged. The magnetic field is used to pull on an end plate, which squeezes a set of friction discs 
together allowing the clutch to transmit torque. 
When the electricity is turned off, the discs are separated by wave springs, and the clutch is 

disengaged • 
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Amature 

Spring 
Outch Disengaged (Power ON) 

Fncton Disc; Armature 

S pings 
Clutch Engaged (Power OFF) 

Spring Applied Electric Clutch 

Figure2.8: Electrical clutch engaged and disengaged 

2.6.3 Frequency converter: 

Variable frequency drive is an electronic speed control for an alternating current (AC) 
motor as shown in figure2.9. Variable frequency drives are also known by other names such as 
adjustable frequency drives (AFDs), AC drives, inverter drives, inverters, variable speed drives 
(VSDs) and adjustable speed drives (ASDs) " 
These terms are generally applied to just the electronic control unit, but are sometimes applied to 
the entire drive system including the control unit, motor, operator control interface and other 
related equipment. 

Reason for using adjustable speed drives: 

1- Adjustable speed drives can be means of saving energy, E.g. the fans and pump are the 
most common energy saving application 

2- provide smother operation 
3- provide acceleration control 
4- use different operating speed for each process 
5- allow slow operation for setup purpose 
6- allow accurate positioning 
7- control the torque 

Figure 2.9 Frequency converters. 

AC drives -frequency control: 
Adjustable frequency control changes the frequency of the power supply to change the 

motor synchronous speed. 
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With adjustable frequency control the motor speed-torque curve as shown in figure 2.10. 

Motor 
Torque vs. Speed 

Torque 
} d--Q--Q- Q Load 

Synchronous I- 
speed change 

Figure 2.10: Motor Speed-Torque Curve with Adjustable Frequency. 

In order for the motor to have similar torque VS speed characteristic over a range of operating 
frequencies the applied voltage must be proportional to the applied frequency V/F =K 

Tension (V) 

Tension Nominal 
I Frecuencia 
,Nominal 

Frecuencia (f) 

Figure 2.11: Speed -Torque characteristics with V/F control 

Electrical circuit: Input Rectifier 
Power Circuit 

Fixed 
DC 

Voltage 
+ 

Inverter 
Circuit Motor 

Figure 2.12: AC drives Electrical Circuit. 
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The frequency converter work as shown in figure2.13: 

Variable 
DC Voltage 

AC 
Input 
Power i? 

__ __. 
Adjustable Voltage 

Adjustable Frequency 

=4% 
Low 
V &f 

High 
V&f 

Figure 2.13: Frequency converter work 

2.6.4 Rotary Valves !"/ 
Rotary valves: are commonly used in industrial and agricultural applications as a component in 
a bulk or specialty material handling system. 

Rotary feeders are primarily used for discharge of bulk solid material from hoppers, 
receivers, and cyclones into a pressure or vacuum-driven pneumatic conveying system. 

Components of a rotary feeder include a rotor shaft, housing, head plates, and 
packing and bearings. 
Rotors have large vanes cast or welded on and are typically driven by small internal combustion 
engines or electric motors as shown in figure 2.14. 

Figure 2.14: Rotary valve. 

Rotary airlock feeders/ rotary airlock valves are used in pneumatic conveying systems, dust 
control equipment, and as volumetric feed-controls. 

Type's Rotary valve: 
1. Rotary airlock feeders. 
2. Blow-thru rotary airlock feeder. 
3. Easy clean rotary feeder. 
4. Filter valve. 
5. Knife rotary feeder. 
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2.6.5 Gears !'PI 

Gear is a rotating machine part having cut teeth which mesh with another toothed part in 
order to transmit torque. ' 

Geared devices can change the speed, torque, and direction of a power source. 

Types of Gears 

1. A spur gear 

Cylindrical in shape, with teeth on the outer circumference that are straight and parallel to 
the axis (hole). 
There are a number of variations of the basic spur gear including pinion wire, stem pinions, rack 
and internal gears 

Figure 2.15: Spur Gear 

2. Rackgear 

It's yet another type of spur gear. Unlike the basic spur gear, racks have their teeth cut 
into the surface of a straight bar instead of on the surface of a cylindrical blank as shown in 
figure 2.16. Rack is sold in two, four and six foot lengths, depending on pitch. 

Figure 2.16: Rack Gear. 

3. Sprocket gears 

A sprocket-wheel is a profiled wheel with teeth, even sprockets hat mesh with 
a chain, track or other perforated or indented material Sprockets are used 
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in bicycles, motorcycles cars tracked hi l d · · · · 3 vehicles, an other machinery either to transmit rotary 
motion between two shafts where g ··'bl :. i:. : ears are unsuitat e or to import lmear motion to a track . 

» AR=AS 
Figure2.17: Sprocket Gear 

2.6.6 Conveyors !/ 

Equipment intended for carrying material or persons transported from one place to 
another continuous flow or a specific time interval. Belt conveyors or continuous transport 
machines has the possibility of loading and unloading of non-stop of the carrier. 

The conveyor used in wide range of industry and automated production processes in 
various industrial fields. 

The conveyor Classified according to: 

1. Driving force (electrical, air pressure, hydraulic). 
2. Type of material 
3. The direction of motion (level, horizontal, vertical) 
4. Situation at the facility (fixed, movable). 
5. The carrier element of the movement (belts, chains), The most dominant category of 

conveyors 

The conveyor according to carrier elements 

Handling belt conveyor systems: The most common transport machines in farming and 
industrial areas, food and service with varying productivity up to 20000 tons I hour, and 
transmission distance of up to 4500 meters. Also used at various speeds up to7m/ s. 

General material handling belt conveyor systems are typically comprised of one of two designs  
roller bed belt conveyors, in which the belt is supported and carried by rollers as shown in 
figure 2.18b, or Slider bed belt conveyors, in which the belt is supported and carried over a 
continuous metal bed surface as shown in figure 2.18 a. 

Figure 2.18: a. Slider Belt Conveyor 
b. Roller Bed Belt Conveyors. 
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This type of conveyor will be used in our project, using slider belt conveyor for cleaning 
and roller bed belt conveyor for eggs collection. 

2.6.7 PLC 

A programmable logic controller (PLC) or programmable controller is a digital 
computer used for automation of electromechanical processes. 
The advent of the PLC began in the 1970s, and has become the most common choice for 
manufacturing controls. 

PLC is designed for multiple inputs and output arrangements, extended temperature 
ranges, immunity to electrical noise, and resistance to vibration and impact. 

PLC consists of: 

1. Central Processing Unit (CPU) 
2. Power Supply Unit 
3. Memory Unit 
4. Input/output Interface 
5. Programming Device 

Push 
Button -'- --+i 
Limit 
swith , H 
Limit 

Switch 

Push 
Button I 

I POWER SUPPLY 1 
I I 

0 
I u 
N 
~ CPU ~ T p y' p 

u ""p> USER I DATA u 
T MEMORY MEMORY T 

SERIAL PORT 

JJ 
I I PROGRAMMING DEVICE 

Figure 2.19: PLC components 

Lamp 

} (K 

Relay 

h b ·n1·ng popularity on the factory and will probably remain predominant PLCs ave een ga1 
for some time. 
The advantages of PLC: 

1 Cost effective for controlling complex systems. . . 
- d b applied to control other systems quickly and easily. 2- Flexible an can ere . • d d d · 

3- Trouble shooting aids make programming easier and reduce 0" 
: ke these likely to operate for years be ore a1 ure. 4- Reliable components ma 
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The PLC inputs are isolated from the output as shown in figure 2.20. 

External Common Wiring I ·-·····•---~~:....:..:..:::.::::__~_--r-_-... _ 

xtemat _l+ 
Power = 24VDC 

! 
i 

L .. •··· ····•· 

FBs 
I 

PLC 
(not available In 

expansion modules) 

PNP Sensor <<=== Input Circuit 

R2 

I; 
mi [1 f r • 4. y s V + J 

XO X1 X2 X3 

Figure2.20: Input PLC Connections 

The PLC outputs as shown in Figure are the relay with no polarity. We can connect AC and DC 
loads with this type of PLC. 

FBs-PLC 

Figure2.2 l: PLC outputs connection 

The PLC can be programmed using different languages, such as: 
1. Ladder diagram 
2. Functional block diagram 
3. Instruction list 

2.6.8 Fans 
Farms needing to entrance a new oxygen to breath birds and exciting the second oxidized 

carbon(CO2), ammonia, Excess humidity and Excess heat. Ventilation is very important factor in 
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chicken farms because chicken E d · · · · · · ixposec to poor ventilation diseases especially chronic 
respiratory. New air entering the new oxygen needed to breathe birds. 

This several parameters (Excess humidity and Excess heat) can be controlled by using 
fans; a humidity suction fans and temperature decreasing fans. 

2.7 Project Components 

Main components that were used in this project are described as the following: 

2.7.1 Sensors 

In this project we used two types of sensors: first one for measuring temperature degree 
and the second one to measure the humidity level: 

2.7.1.1 LM35 Precision Centigrade Temperature Sensor 

General Description: 

The LM35 series are precision integrated-circuit temperature sensors, whose output 
voltage is linearly proportional to the Celsius (Centigrade) temperature. The LM35 thus has an 
advantage over linear temperature sensors calibrated in ° Kelvin, as the user is not required to 
subtract a large constant voltage from its output to obtain convenient Centigrade scaling. The 
LM35 does not require any external calibration or trimming to provide typical accuracies of 
±14°C at room temperature and ±34C over a full-55 to +150°C temperature range. Low cost 
is assured by trimming and calibration at the wafer level. The LM35's low output impedance, 
linear output, and precise inherent calibration make interfacing to readout or control circuitry 
especially easy. It can be used with single power supplies, or with plus and minus supplies. As it 
draws only 60 µA from its supply, it has very low self-heating, less than 0.1 °C in still air. The 
LM35 is rated to operate over a--55° to + 150°C temperature range, while the LM35C is rated for 
a -40° to +110C range (=10° with improved accuracy). The LM35 series is available packaged 
in hermetic TO-46 transistor packages, while the LM35C, LM35CA, and LM35D are also 
available in the plastic TO-92 transistor package. The LM35D is also available in an 8-lead 
surface mount small outline package and a plastic TO-220 package. 

Features: 

• Calibrated directly in° Celsius (Centigrade). 
• Linear + 10.0 mV/C scale factor. 
• 0.5°C accuracy guaranteeable (at +25°C). 
• Rated for full-55° to +150°C range. 
• Suitable for remote applications. 
• Low cost due to wafer-level trimming. 
• Operates from 4 to 30 volts. 
• Less than 60 µA current drain. 
• Low self-heating, 0.08C in still air. 
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Nonlinearity only ± 14C typical. 
Low impedance output, 0.1 W for I mA load . 

+V 

0 
L h 

35D7 

s5 V 
G ND 

Figure 2.22: LM35 Temperature Sensor. 
2.7.1.2 HS1101LF- Relative Humidity Sensor 

OUT 

General Description: 'l 

Based on a unique capacitive cell, these relative humidity sensors are designed for high 
volume, cost sensitive applications such as office automation, automotive cabin air control, home 
appliances, and industrial process control systems. They are also useful in all applications where 
humidity compensation is needed. 

Features: 

• Lead free component. 
• High reliability and long term stability. 
• Patented solid polymer structure. 
• Suitable for linear voltage or frequency output circuitry. 
• Fast response time and very low temperature coefficient. 
• Operating Temperature Ta-60 to 140 C. 
• Supply Voltage (Peak) Vs 10 Vac. 
• Humidity Operating Range RH O to 100 % RH 

Fig 2.23: LM35 Temperature Sensor 

2.7.2 Micro controller 
In this system, we used both PIC16£877a and PIC161688 microcontroller, it takes inputs 

fr ·t and devices also it can easily give output signals to contra ot er systems. om a ven y sensors , 
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2.7.2.1 PIC16f877a Micro controller '7l 

General Description: 

Microcontroller Core Features: 

• High performance RISC CPU 
• Only 35 single word instructions to learn 
• Operating speed: DC - 20 MHz clock inputDC - 200 ns instruction cycle 
• Up to 8K x 14 words of FLASH Program Memory,Up to 368 x 8 bytes of Data Memory 

(RAM)Up to 256 x 8 bytes ofEEPROM Data Memory 
• Interrupt capability (up to 14 sources) 
• Eight level deep hard ware stack 
• Power saving SLEEP mode 
• Wide operating voltage range: 2.0V to 5.5V 
• High Sink/Source Current: 25 mA 
• Low-power consumption: 

- < 0.6 mA typical at 3V, 4 MHz 
- 20 µA typical at 3V, 32 kHz 
- < I µA typical standby current ---~~ 

MCLRNF .. -- 40 
RAO/ANO - 32 
RA1/AN1 - 3 35 

RA2JAN'21VFUF· ........,. 4 37 
RA3/AN3/REF+ - o» 5 36 - RB3/PGM 

RAA/TDCKI 6 35 RB2 
RAE.AAss % s 7 

~ 
34 e» RBT 

RE0RD5AN5 • " B 33 - RSO!INr 
RE1iWRIAN6 - 9 co 32 -» /Z ;;:: 
RE2fcs!AN7 - 10 r- 31 » gg 

\/SD 11 co 30 - RD7/PSP7 LL 
'gg 12 co - RDe/PSP6 

OSC1/CLKIN - 13 ~ - R05/PSP5 0 
OSC2/CLKOIJT....:....... 14 a: e RD4/PSP4 

15 - RC7,'RXJOT 
16 - Rce.rTX/CK 
17 % RCS/SDO 

1B - RC4/SOI/SOA 
10 RD3PSP3 
20 - R02/PSP2 

Fig 2.24: PIC16f877 Microcontroller. 

[18) 
2.7.2.2 PIC16f688 Microcontroller 

General Description: 

High-Performance RISC CPU: 

• Only 35 instructions to learn: 
- All single-cycle instructions except branches. 

• Operating speed: . 
- DC- 20 MHz oscillator/clock mput. 
- DC - 200 ns instruction cycle. 
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• Interrupt capability. 
• 8-level deep hardware stack. 
• Direct, Indirect and Relative Addressing modes. 

Special Microcontroller Features 

• Precision Internal Oscillator: 
- Factory calibrated to ±] %. 
- Software selectable frequency range of 8 MHz to 31 kHz. 
- Software tunable. 
- Two-Speed Start-up mode. 
- Crystal fail detect for critical applications. 
- Clock mode switching during operation forpower savings. 

• Power saving Sleep mode. 
• Wide operating voltage range (2.0V-5.5V). 
• Industrial and Extended temperature range. 
• Power-on Reset (POR). 
• Power-up Timer (PWRT) and Oscillator Start-up Timer (OST). 
• Brown-out Detect (BOD) with software control option. 
• Enhanced Low-Current Watchdog Timer (WDT) with on-chip oscillator (software 

selectable nominal 268 seconds with full prescaler) with software enable. 
• Multiplexed Master Clear with pull-up/input pin. 
• Programmable code protection. 
• High-Endurance Flash/EEPROM cell: 

- 100,000 write Flash endurance. 
- 1,000,000 write EEPROM endurance. 
- Flash/Data EEPROM retention: > 40 years. 

Low-Power Features 

• Standby Current: 
- 1 nA at 2.0V, typical. 

• Operating Current: 
- 8.5A at 32 kHz, 2.0V, typical. 
- 100A at 1 MHz, 2.0V, typical. 

• Watchdog Timer Current: 
- lµA at 2.0V, typical. 

V DD 1 14 Vss 
RA51T1 CKI/OSC1/CLKIN 2 "T 13 - RA0/AN0/C1IN+/ICSPDAT/ULPWU o RA1/AN1/C1IN-NREF/ICSPCLK 

RA4IAN3iTTGIOSC2/CLKOUT= > 3 i 
RA3/MCLRVP? = 4 q 11 _ RA2/AN2/T0CKI/INT/C1 OUT 

0 _ RCO/AN4/C2IN+ 
RCS5IRXIDT 5 m 10 

RC4/C2OUT/TXICK 6 9 - RC1/AN5/C2IN- 
RC2/IAN6 RC3!AN7 7 8 ltloll» 



Figure 2.25: PIC l 6f688 Micro controller. 

2.7.3 PLC 

In this project we intend to use delta PLC DVP-ES2/EX2 Series; because it's available in the 
market and easy to deal with and also it's not expensive. 

ES2 series is a small PLC for basic sequential control. It is economical, highly efficient and 
functional. 

According to the number of input/output of the delta PLC, the output method and the 
power supply we have of many kind of ES PLC series choose 32ES00R2 that have 100-220 
VAC and relay output ,have 16 input and 16 output and have fuses 2A/250V Ac. 

Figure 2.26: Delta PLC DVP-ES2/EX2 

2.7.4 Mobile Station 

The mobile device will be the interfacing ring between humans and the system, manager 
can easily monitor and control the system from different places inside the farm; due to mobility 
that both mobile station and Wi-Fi provides. 

So we need to design an application that controls the system and install it on the mobile 
station, the application will be in android language operating on a device with android operating 
system. 

Galaxy SIi with an operating system android version 2.1.1 will be our choice; a smart 
phone and an open source operating system allows the application to install on any device. 

Figure 2.27: Galaxy SI Mobile. 

2.7.5 Digital CCD Camera" 
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The Digital CCD Camera is a highly integrated serial camera module which can be 
attached to any host system that requires a video camera or a JPEG compressed still a 

Camera for embedded imaging applications. The module uses an Omni Vision CMOS 
VGA color sensor along with a JPEG compression chip that provides a low cost and low 
powered camera system. The module has an on-board serial interface (TTL or RS232) that is 
suitable for a direct connection to any host micro-controller UART or a PC system COM port. 
User commands are sent using a simple serial protocol that can instruct the camera to send low 

Resolution (l 60x120 or 80x60) single frame raw images for a quick viewing or high 
resolution (640x480 or 320x240) JPEG images for storage or viewing. The CCD Camera comes 
in a compact form factor with a built in lens and a 4-wire connector that provides easy access to 
both power and serial data. 

Features: 

• Small size, low cost and low powered camera module for embedded imaging 
applications. 

• CAM-TTL: 3.3V DC Supply 
• CAM-232: 5.0V DC Supply 
• On-board EEPROM provides a command based interface to external host via TTL or RS- 

232 serial link. 
• UART: up to l .2Mbps for transferring JPEG still pictures or raw images. 
• On board OmniVision OV7640/8 VGA color sensor and JPEG CODEC for different 

resolutions. 
• Built-in down sampling, clamping and windowing circuits for VGA, QVGA, 160x120 

or 80x60 image resolutions. . . . 
• Built-in color conversion circuits for 2-bit gray, 4-bit gray, 8-bit gray, 12-bit RGB, 16-bit 

RGB or standard JPEG preview images. 
• No external DRAM required. 

Figure 2.28: Digital CCD Camera 

• [21] 2.7.6 Wi-Fi Transceiver 
· th t contains a transmitter and a receiver, which are both 

A t ·ver is a device a . . . . ranscen .:% ·jtr The system needs Wi-Fi transceiver for sending and 
combined and share common circu~ .( station. Transceiver is a two-way radio that combines a 
receiving data about the farm to I'' ,changing information. 
radio transmitter and a radio receiver tor e 
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The XBee Wi-Fi RF module provides wireless connectivity to end-point devices in 
802.11 bgn networks. Using the 802.11 feature set, these modules are interoperable with other 
802.11 b/g/n devices, including devices from other vendors. With XBee, users can have their 
802.11 b/g/n network up-and running in a matter of minutes. The XBee Wi-Fi modules are 
compatible with other devices that use 802.11 b/g/n technologies. 

General Specifications: 

• Dimensions: 
• Operating Temperature: 
• Antenna Options: 
• Operating Current (Receive): 
• Deep Sleep Current: 
• Frequency: 
• Number of Channels: 
• Adjustable Power: 
• Interface immunity: 
• Indoor/Urban Range: 
• Outdoor RF LOS-sight Range: 
• Transmit Power Output : 
• RF Data Rate: 

0.960 x 1.297 (2.438cm x 3.294cm). 
.40 to 85° C (Industrial). 
RPSMA Connector, or Integrated Wire. 
140mA. 
<2uA@25C. 
ISM 2.4-2.5GHz. 
14. 
Yes. 
802.11 b, g, and n. 
TBD. 
TBD. 
>15dBm. 
802.11 b 1, 2, 5.5, and 1 lMbps. 
802.11 g 6, 9, 12, 18, 24, 36, 48, and 54 Mbps. 
802.11 n 6.5, 13, 19.5, 26, 39, 52, 58.5, and 65 Mbps. 

Figure 2.29: X-Bee Wi-Fi Transceiver. 

2.7.7 Motors 
id tion motor for conveyor drive because it's easy to control U 3 h square! cage m uc 1 

se P ase d • d high torque we need for conveyor, Use 1 phase ac motor using frequency converter anc provide 
for valves. 

2.7.8 Conveyers 
. slider bed belt conveyor because its supported and 

Using for cleaning conveyor te and use apron conveyor for the main egg collection 
carried over continues metal bed sur ace, 
conveyor and slider bed for sub conveyor. 
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2.7.9 Frequency converters 

The specific types of frequency converter determined by calculate the power of each 
motor in my project use frequency converter VFD-L series the Specifications shown in appendix 

2.7.10 Gears 

Use a spur and rack gears for eggs conveyor to be move up and down and also use 
sprocket gears to connect cleaning conveyor with each other. 

2.7.11 Rotary Valves 

Rotary valve type NS 

PAM rotary type NS is design for conveying of almost all free flowing non 
--abrasive powders and granulates, the housing and the covers are made of 

heavy cast iron ?'], 

Figure 2.30: Rotary Valve Type NS 

2.7.12 Fans 

Two types of fans are required in this project; a humidity suction fans and temperature 
decreasing fans, are shown in figure 2.31. fF=~~Eiiii;5~1 
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Chapter 3 

Conceptual System Design 

3 .1 System operation 

3 .2 Monitoring system 

3 .2.1 Sensor system 

3 .2.2 Camera system 

3 .3 Controlling system 

3 .3 .1 Cleaning system 

3 .3 .2 Eggs collecting system 

3 .3 .3 Feeding system 

3.3.4 Temperature I Humidity controlling system 

3 .4 Human interfacing system 
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This chapter presents the design 
b
. . . concepts of the system It d 'b h d · 

objectives, illustrating how the system ntitie 3- describes the 1es1gn en 1 1es operate. 

3.1 System operation 

System main block diagram fi 3 1 d . 1gure . emonstratmg how the system entities operates: 

Trigger signal_ Trigger signal 

Sensors 
temperatu 

hu 
leg JOANA 

Camera System ) 

PIC16f688 , 

Gff Microcontroller ~9 
als: signals: 1 
0 

Trigger signal PLC u Trigger signal 

1 

-Egg~ ;~llecting ~ ~ - ------- ---·---· , system I Cleaning system J 

)mage stream 
serial data 

Feeding system 
---·- _.,I 

Trigger signal 
Temperature/llumidity 

system J 

Figure 3.1: System Main Block Diagram. 

The manager requests measurements from the sensors, sensors start sensing the status of 
the farm in terms of temperature and humidity levels, these measurements are processed using a 
microcontroller (processing unit) to evaluate temperature in Celsius and humidity in percentage t> 3 

in order to send it to the mobile station. 

Just as sensors: camera captures live images about the farm status in general, for 
chickens, eggs, water, and cleaning conditions. Then the images sent to the PIC control unit to be 
processed and to be sent to mobile station using Wi-Fi network. 

From the mobile station side, the manager observes data and decides the best action to do 
-cleaning, feeding, eggs collecting and humidity/ temperature controlling- Actions translate to 
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functions by a mobile application. Then the PIC receives functions from the mobile station via 
Wi-Fi network. The PIC unit processes the received functions and translates it to On/Off signals, 
which PLC unit can deal with. 

PLC control unit: is the head of the automation system, it controls the cleaning, feeding 
and eggs collecting sub systems. It receives the control-On/Off- signals from the PIC unit, with 
these control signals, PLC unit controls of the automation system components to do the required 
tasks. 

Automation system contains different subsystems with different components, subsystems 
as cleaning system, feeding system, eggs collecting system and monitoring system, they use 
motors, conveyers, gears, valves and frequency converters to do the required functions. 

Simple farm diagram as shown figure 3.2, which illustrate the places of the hardware 
components and how they distributed in the farm. 

70 m 

1 
6 n 

l 
20 m 

Cleaning conveyor 

Feeding conveyor 

Eggs conveyor 
Chicken container 

Figure 3.2: Simple Farm Diagram. 

. . 1 hart figure 3 .3 which presents the system main functional parts, 
System organizational ct 1g '> 

is shown in next page. 
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[

~n Control Unit 
Mobile 
Station 

4Ne8ON 

Sensor 

Temperature /Humidity 
Sensors 

F Monitoring System 

L Cameras 

Sub Control Unit Jaw sg»QA J», 

PLC Unit 

I
-· - .. --·-·- - .. - . ---· 

Temperature And 
I Humidity controlling 

r---------- 
1 Cleaning System r- Feeding System 

] taos Collecting 
system 

Figure 3.3: System Functional Chart 

The monitoring system flowcharts are shown in figures 3.4; the monitoring system 
contains two parts: the first one uses camera for monitoring, which captures live images about 
the farm conditions. The second part uses temperature / humidity sensors to measure the 
temperature and humidity levels in the farm. 

Start Start 

Manager Initiates function using the mobile 
application 

Managerasl<for measurements 
from sensors 

M oblle station sends function as code ward to the 
PJc16f877a via Wi-FI netwoll< 

Pie receive function from mobile station and 
process It 

PIC triggers the CCD camera 

CCD camera takes Image then send II to Pie· 

sensors start sensing 
environment 

Sensors send measurement to 
PIC 

PIC send measurement to WI-Fl 
transceiver 

WI-Fl transcetver send 
measurement to MS 

Pic send image to MS via WI4FI network 

END 

No 

~ 

a- monitoring using camera 
b- monitoring using sensor 

Figure 3.4: Monitoring System Flowcharts. 
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The Control system flowchart shown in figure 3.5, it starts with afunction that the 
manager initiates using the mobile application, functions translate to a instruction of 8-bit code, 
to be transmitted to the Arduino microcontrolle using the Wi-Fi network. Then the Pie 
microcontroller recvies the instruction from the mobile station using the X-Bee Wi-Fi 
transciever, the Pie process instruction and translates it to ON/OFF signals that the PLC unit can 
deal with, in order to activate subsystems-cleaning, feeding, Eggs collecting systems. 

Start 

Ma nag er initiates function using the mobile 
application 

Mobile station sends function as code ward to the ] 
Pie 16f688viaWI-Fi network 

Pic receive function from mobile station and 
process it 

Pic sends (On/Off) signal to PLC 

PLC translates function to the sub system 

sub system carryout functions 

END 

Figure 3 .5 Control System Flowchart. 

3.2 Monitoring system 
• • i.'. l traditional farm with 70m length and 20m width and with This system is designed for rea 

6m height. 
· t o monitoring subsystems, first subsystem designed . • · ystem contams W' 

Main monitoring s) +idity levels using LM35 and HS1IO1LF Temperature and 
for monitonng temperature and hum y 
humidity and sensors. 
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The second monitoring sub t d . ing the CCD digital 9system, designed for monitoring the live status of the farm, 
using l1grtal camera that capture images all the time and all around the farm. 

3.2.1 Sensor system 

Figure 3.6: Sensors Distribution in the Farm. 

In this design, we will divide the farm area into sections, each section contains (humidity 
temperature) sensors nodes, which will be placed above the chickens containers; to measure the 
humidity and temperature levels in that section, when the manager asks for these measurements 
from a particular sensor node, the measurement from that sensor node sent to the mobile station 
via the Wi-Fi network. Using 12 sensor nodes will grantee that all the farm area being covered 
and the two levels of humidity and temperature are being monitored all around the farm all the 
time. 

3.2.1.1 Sensor operation. 

Sensors at the end points operate only when the MS request measurements. So, the 
normal mode is sleeping mode; which helps saving power. 

Sensors output is normally in analog form. Thus, we need analog to digital converter 
(ADC) to convert sensors analog output to digital input for the PIC controller. 
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Start 

Stand by 

Yes 

Sensing 
environment 

Send 
measurements 

End 

Figure 3.7: Sensors System Analysis. 

3.2.1.2 Sensor node design: 

Sensor must be interfaced to microcontroller to form a complete system. The sensor 
circuits which are known as sensing subsystem are connected to the PICI6F877a 
microcontroller. In this system, LM35 and HS1101LF sensors are the temperature and humidity 
sensor, the PIC contains AID convertor, the microcontroller received the analog output by the 
analog input pins, so calculation is needed to get a real temperature and/or humidity value. 

After receiving measurements from LM35 and HS1101LF the PICI6F877a microcontroller 
start processing measurements, the PIC passes it to the X-Bee Wi-Fi transceiver in order to 
transmit it to the mobile station when it requested, figure 3.8 in next page shows the sensors node 
component and how they are connected. 

["-} Analog@lgna 
] was {"",cs+srza 

[ 

j Analog signal HS1101LF " > ____ __, 
Digital serial 
gnat_[ VL-FI 

I transceiver 

Figure 3.8: Sensors Node Component Analysis. 
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3.2.2 Camera system 

3.2.2.1 Cameras distribution 

For the second monitoring sy t t b . 
d th 

~ . . s em o e implemented we can distribute the cameras 
aroun e farm in two different wa S he : 5 infig :3.9- ays. so we have two different designs: the first one is shown 
in 1gure . . 

Figure 3.9: Monitoring Camera System Part 1. 

First design method figure 3.9. Digital CCD Camera is the type of the used camera, it 
covers about 20m width; so three fixed Digital CCD monitoring camera are suitable to cover a 
60m chicken containers length, thus; farm requires 18 camera of them. 

The second method for setting up the monitoring system is shown in figure 3.10.In this 
method; we use a six Digital CCD monitoring camera along with 60m line conveyors for each to 
construct the monitoring system, cameras moves on the top of the line conveyors in bidirectional 

way forward and backward. 

But this method is more expensive than the first one; duo to the large cost of the large 
length line conveyors. Also this method is more complex from the implantation side. So we 
intend to implement the first mentoring system; which gives us more adjustable margin in the 

implementation strategy. 
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+ f 3 

• .. •-·-· •·•t . ·-· I 

__ .,, i .. L L __ 
i 

Figure 3.10: Monitoring camera system part 2. 

3.2.2.2 Camera operation. 

In this system, we need camera to show the situation of chicken, food, water, cleaning 
and eggs if it's ready to be collected. Also camera helps to detect ifthere is any dead chicken in 
order to get rid of it quickly to protect the farm from diseases as shown in figure 3 .11. 

Digital serial 
serial signal I signal Digital CCD PC16F877a_: Wi-Fi 

Camera \ [ Transceiver 

Figure 3.11: Camera System. 

Camera output is in the serial digital form and so that PIC can understand it. Using 
RS232 as the interface between PIC and the camera on the 9600 baud rate, then PIC16F877a 
processes the image and to be sent throw the Wi-Fi transceiver, but to make the PIC fallows the 
high data rate of the image streaming, an 20MHz crystal are required to provide an a suitable 
oscillation for the PIC to deal with the image stream. Also the Wi-Fi transceiver must have a 
suitable transmitting rate over a 300-400Kbps, the X-Bee Wi-Fi transceiver has up to 16 Mbps, 

and that should do the required task. 
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3.3 Controlling system 

3.3.1 Cleaning system 

The cleaning system block di: f; 
below the cages ,the system cont,;, , ®®Tam figure 3.12: presents ; It consist of conveyors 

·' ain tour rows with fi A conveyors and one at the end of all th ive co umns of cages, there is 20 cleaning 
3 .13. aese to collect all the cleaning material as shown in figure 

moving 

cleaning conveyor 
3 phase squirrel cage 

induction motor 

control circuit (power (> I 
cont actors) pie 

protection circuit 
(circuit braker.over 

load) 

control signal from 
communication 

system 

3-phase power supply ] main switche 

Figure 3.12: Cleaning System Block Diagram 

It consist of conveyors below the cages, the system contain four rows with five Colums of 
cages, there is 20 cleaning conveyors and one at the end of all these to collect all the cleaning 
material as shown in figure 3 .13. 

Conveyors design 
Using roller bed belt conveyors type, which have The carrier element handling belt 

conveyor systems which The most common transport machines in farming and industrial areas in 
which the belt is supported and carried by rollers because the cleaning material can be moist or 
wet, so need the belt to be supported and carried over a metal . 

Roller bed belt conveyor used rather than slider bed belt because we have a large area of 
conveyor so need a large area of supported metal of steal or sometime Wood. 

At the end of each these conveyors Use the carrier element handling belt conveyor 
systems in our design use slider bed belt conveyors because the cleaning material can be moist or 

wet. 
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The cleaning material of four conveyors collected on this conveyor so we need the belt 
to be supported and carried over a continuous surface This surface can be either steel or a 
specialty material such as UHMW (Ultra High Mole ile We®ah o ecu ar eight Polyethylene). 

Need a slant piece of iron at th d f h e en o t e conveyor to remove the cleaning material 
from the conveyors under the cage t 11 t · h · · o co ect it on t e main conveyor as shown in figure 3 .13. 

Figure3.13: Cleaning System 

The conveyor in its basic form consists of a driving head pulley, a tail pulley, the moving 
belt, support rollers, cleaning devices, tensioning mechanisms and a structural frame. 

How a Belt Conveyor Works 

An electric motor and gearbox turn the head pulley, belt is pulled tight to produce friction 
between it and the head drum, only friction is used to drive the belt. If the friction falls the belt 
will slip or stop moving even though the head pulley keeps turning. 

Tall and Tension 
Drive Pulley Carrying Side Return Side Pulley Oz z co 7 ow o. _ 

Supporting Surface Idlers 

Figure3.14: Conveyor Constructor. 

The pulley 
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Using pulley at the head and tail of conveyors to make movement duo to the friction 
between the belt and pulley connecting the conveyor using the motor where the motor connect to 
the shaft of pulley by sprocket gear. 

The diameters of standard pulleys are: 200, 250, 315, 400, 500, 630, 800,1000, 1250, 
1400 and 1600 mm . 

The height of the crown is usually 0.5% of the pulley width, but not less than 4 mm. 
The pulley diameter Dp depends on the number of plies of belt and may be also be determined 
from the formula 

D, > Ki(mm)..................................,, Eq [3 -1]. 
Where 

Dp : The pulley diameter 

K: afactor depending on the number of plies (125-150). 

i: number of plies in the conveyor belt . 

In our design use Spun end curve crown pulley for the cleaning conveyor as shown in figure 
3.15, with standard value 200 mm pulley diameter. 

Figure 3 .15: Spun end curve crown pulley. 

Idler pulley 

di d · or as supported metal that support the belt and make movement I ers use m convey d · l 
::. lli: ··stance, suitable for high-speed belt conveyors usec in long easy, providing low rolling resist 3 

conveyor. 

Figure 3.16: Idlers. 

b made from various materials with different 
The supporting or slider surface can 2© 

::. 3tel, wood or synthetic. friction values e.g. s ee , 
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The best selection depends on acquiring complete operating and environmental 
information. It is best to get this information immediately and before any calculations is 
attempted, this information should include: 

1. Carrying Surface. State if load surface of belt is supported by flat or troughed idlers or 
type of flat slider bed surface. State angle of troughed idlers. 

2. Drive Data. 
3. Environment. Temperature, chemicals, oils, and any special conditions. 
4. Height. Vertical difference of head and tail (terminal) pulleys, elevation 
5. Length. Distance between head and tail pulley. 
6. Loading Rate. Tons/hour. 
7. Material. Type, temperature, size and percentage of maximum lumps. 
8. Pulley Diameter. In addition to tail and head pulley, and carry idlers, any pulley that 

changes belt direction (identify each--include in system sketch). 
9. Speed. (m./minute) of belt. 
10. Take-up. Type (mechanical screw or automatic), location, and total amount of movement 

(included in sketch). 
11. Width of Belt. (m) Include width of pulley face width, if known. 

3.3.2 Eggs collecting system 

The block diagram: the Eggs collecting system block diagram shown in Figure 3.17, It 
consist of conveyors beside the cages ,the system contain eight rows with five columns of cages, 
there is 40 eggs conveyors and one at the end of all these to collect all the eggs. 

moving 

[ }< 3 phase squirrel cage 
induction motor eggs conveyor }< (r 

control circuit (power 
cont actors) 

pie 

protection circuit 
(circuit braker,over 

load) 

control signal from 
communication 

system 

3-phase power supply 
p/lPD 

main switche 

F. 3 17· Eggs collecting system block diagram 1gure. · 
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General Description: 

The cage designed to be with 1 h 
h fl 

•th l b s op w ere Eggs roll at low speed, over a floating wire- 
mes oor wi s ope a out 10° onto th ll · · • . , e co ectmg belts without crowding. In my designs need 
to collect the egg at specific location h Th · 

d 
. w ere e system consist of tow type of conveyors, first 

conveyor lesigned to be in front of the cage which th ll h e eggs co ect t ere. 

Figure3 .18-a: Egg Conveyor 

The eggs transport belt is made of woven polypropylene, all these conveyors spreaded in 
front of cages collects the egg on a main conveyor. 

The main eggs conveyor is the type of roller without belt to increase the friction between the 
egg and conveyor , the space between the rod is small in order to save the eggs from fall or 
broken these type Generally used for transporting materials pieces with speed of 3.5 m/min. 

Main conveyor will be movable up and down to be at the same surface row of sub 
conveyor .so in my design the conveyor must be movable to four level according to eggs 
collection in sub conveyors as shown in figure . 

Conveyor motors 

In this system we have three motors one for the main conveyor which is 3 phase squirrel cage 
induction motor, the AC squirrel cage induction motor to move the main conveygr up and down. 

LOAD CAPACITY CHAR T 
30 FPM Ralter Seed 

l.fl¥1Dnt ..,,...,,,. gF wIOT - 2Tw11" 32° oS1 57"a6t" 
Drhve .. 
Pulley s0 0AL I 100" OM. ,crOAl. I tOO'OAL tD'OAL I tOO'OAL 

12 2 soco ts [ €ao to 6o0 ts I .. soc0 ts [ .. 
• ,...., ... 12000 @s i2cc0 ts [ eco2 @s 12000 ts [ 6200 £A ,.. 
s t60001bs 1170001:'1 tTOCO 1K I t2000 lb&, 16022 tt0001t5 

Standard Available Belt Widths: 
27 in., 31 in., 33 in., 39 in., 45 in., 
51 in., 57 in., 61 in. 

Figure3.18-b: Egg Conveyor 
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Need another motor to move the sub conveyor and collect the eggs to main one, Length=60m, 
Width=0.15 m, Speed=9m/min. 

3.3.3 Feeding system 

Block diagram: The system contain mainly main tank have the feed and then push the feed 
using pump throw a pipe which have screw inside it to make the move easily through the pipe. 
Figure3.19: presents the feeding system block diagram: 

3 phase power 
supply 

main feed tank ~ pipe with screw 

main switch D 
rotary valves 

protection circuit 
(circuit braker) 

3phase squirrel 
cage motor 

3-wire 

i 
control circuit(PLC) 

moving 

control signal from 
communication 

system 

D 
sub tank 

(distributor) 

control signal from 
comunication 

system 

control and 
protection circuit 

to the feeder 

Figure 3.19: Feeding system block diagram 

The valves system 
. 1 . the pipe to distribution the feed on the sub tank or the The system contam 10 va ves mn h 1 

• :» id if cages have one, and everyone one ave va ve distributer, there are 10 distributer, every side 0 
above it as shown in figure3.20. 

Rotary Valve Interface 

Stagnant 
material 

Recommended 

Figure 3.20: Valve Device. 
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When the control signal come from communication system to the control circuit of the 
valve motor, the Blades in valve body connects to the motor shaft and the material go through 
the distribution pipe to distributor. 

Every sub tank or distributor distributes the feed to one Column in one side of cage. The 
distributer will be movable along the cage Back and forth. 

The shape designed to allow the feed follow in the Feedlots easily and also to follow in four 
Feedlots at the same time. 

It consist of tow wheel based on Iron bridge fixed above the cages along it, to move the 
wheels along need 3 phase squirrel cage induction motor connect these wheel with the shaft of 
motor with control according to communication signal. 

The speed of motor needed about 6 m/min, so a frequency converter is required to control the 
speed of motor. 

3.3.4 Temperature/ Humidity controlling system 

In each section there is a two of F. T.x temperature decreasing fans and a two of F .H.x 
humidity suction fans; in order to controlee both humidity and temperature levels in each 
section, humidity suction fans decreases the humidity levels and the temperature decreasing fans 
decreases the temperature levels. 

- humidity 
su ction 
fan 

~ Temperature 
decreasing 

fan 

t) Chicken 
Containers 

Figure 3.21: Fans Distribution. 

. t the first stage only the humidity suction fans . tes as two stages. a 
This system opera . d 11 w for good air to come inside the farm, and to id ·f the bad arr an to a o 

works; in order to get n ° . Then in the second stage the temperature decreasing 
minimize the humidity level in the farm. 1 ' 1 in a short time after the humidity level been 

. . . th temperature eve fans operates; to minimize 1e 
corrected. 
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3.4 Human interfacing system 

Chua ntng 

F.cc.callect..lnz_ 

Fcedlnz 

TOnpaturo 
docca,sJ ng 

Humidity 
tecreasing 

• t • • • • 
Figure 3.22: Human Interfacing System. 

The human interface system as shown in figure 3.22, which is a mobile application based 
on the Android operating system contains two parts, the first one is for monitoring temperature 
and humidity levels from the monitoring node as far as monitoring the live status of the farm 
using the camera, the second one is for the controlling node, it allows the user to control of the 
automation system. 

Each button on the mobile application must be programmed with ascertain instruction 
code. After pressing one of them, mobile application starts translating the button to its 
corresponding instruction codeword; which is an AT command consist of strings. 

The AT command codeword allows us to differentiate between the cases that we have, 
for example the string" Cleaning!" will be transmitted from the mobile to the controlling system 
as soon as the user push the cleaning button on the mobile application. From the system side, 
system will be programmed to carry out the cleaning function as soon as the cleaning command 

received, 
Table 3.1 illustrates the required AT command that are corresponding to the functions 

that the mobile application contains. Also, the monitoring and controlling system must be 

programmed based on these AT commands. 

Signal Function 
Corresponding AT command 

1 On/OFF Cleaning system. 
"Cleaning!" 
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2 On/OFF Eggs Collecting system. "Eggs!" 
3 On/OFF Feeding system. "Feed!" 
4 On/OFF Decreasing Humidity system. "Humidity!" 
5 On/OFF Decreasing Temperature system. "Tempretur!" 
6 On/OFF Monitoring Camera system. "Reed Camera!" 
7 On/OFF Monitoring Humidity system. "ReedHumidity!" 
8 On/OFF Monitoring Temperature system. "Reed tempretur!" 

Table 3.1: Signals and the Corresponding Code. 
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4.1 Introduction 

In this chapter we will describe the hardware and interfacing detailed design, 
showing how the connection between each components in this system. 

4.2 Hardware design 

4.2.1 Monitoring system 

The monitoring system as we illustrated in chapter three, consist of three 
parameter that we want to monitor, temperature, humidity levels and the overall status 
of the farm. 

Figure 4.1 presents the monitoring node components. It contains the humidity 
and temperature sensors in addition to the camera as the terminal device. And in order 
to control and connect these terminals together we need to a connection system, and 
that can be achieved if we used some kind of micro controller device. 

Tempreature 
Sensor 

Humidity Sensor Monitoring Node To Mobile 

F. 4 1. Monitoring node components. 1gure·. . 

d l·n this node is the PIC16F877a; duo to its • t oller that we use The microcontr b f deferent signal from multiple device such 
high capability to receive large nU ,,3 of microcontroller can be programmed 

· ls Also t s m as sensors and other terminal5. an implement using available electronics, :. le circuit that we ca 
easily using a small simple . . our time and our effort to compile and test our 
which will offered us flexibility, save 
cod on the PIC. 
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The last component in the monitoring node is the wireless communication 
device, it responsible of the communication process between the monitoring system 
and the mobile station, and figure 4.2 next page represent the main components in the 
monitoring node. 

HS1101L.F 

X-Bee PIC16F877a 

CCD 
Camera 

Figure 4.2: Monitoring Node Devises. 

LM35 J 

4.2.1.1 Programming circuit 

. · f the programming circuit for Figure 4.3 illustrates the mtemal connections o 
the PIC16F877a. 

J1 
AU-Y TOO-4 

FRONT ,.., 
""' """""" 

ANJA/REF+ RG 
TOCKC1OUT RT. 
iixsoavssc,,,6%6r 
re;2ER. <""g 
#'3was 

RCS/S 

""'""' 

. 4.3: PIC16F877a Programming Circuit. Figure • · 
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The first thing that this PIC required is the oscillation circuit, crystal of 4MHz 
and another two of 10nF filtration capacitors, connected to pins 13 and 14 as in figure 
4.3. Now in order to rest the PIC, the MCLR active low pinl is connected to switch 
and other capacitor C5 -to filter the signal that comes from the switch- as only one 
pulse not more- and an protection resistor Rl to the a 5 voltage supply. 

At pin 40, there is another switch, the usage of this one is to make PIC ready to 
receive the code from the computer, and you need to push this switch about 1 Os so 
that the PIC to be ready to import your program. 

At pin 15, an emitting led with R2 1 K as small protection to it, as an indicator to 
the stat that the PIC is in at the moment. 

For the transmission and reception, PIC use pins 25 Tx and 26 Rx, in order to 
send and receive data for other terminals, data are in the serial digital form with a 
range of baud rate that the PIC can deal with, 9600 bps for example. 

Now, to make computer communicate with the PIC, we need to make sure that 
the two devices understand each other, understanding mean the same baud rate and 
the same level of voltage for both, we can use the Universal Serial Bus USB to 
connect the Pc Via a USB mail connector, but there is no USB in the PIC side; So we 
can use the USB to Serial cable figure 4.3 in the next page to overcome this problem. 

±gels"in -s33e= 

» 

Figure 4.4 : USB to Serial cable. 

. . . 1 d t that corns out of the Pc, in order to conect this N have serial digitai Ia a . 
ow, we th t the data that both deviceces are the same. 
h Pie eed to make sure a 

data to t e we n h t mes from the PC are in the RS232 level 
d th t the type of data t a co . . But we founc out at 5f {he PIC is in the TTL level, and hear is abig 

and the other data that comes out O t mnicat to each other, So What is the 
missmach, thay will not be able to commu 
soluation? 

h t the MaxlC can do conversion from the 
After asmall diging we found out tha 

TTL level to the RS232 level and vise versta. 
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At pin 40, there is another switch, the usage of this one is to make PIC ready 
to receive the code from the computer, and you need to push this switch about 1 Os so 
that the PIC to be ready to import your program. 

At pin 15, an emitting led with R2 lK as small protection to it, as an indicator 
to the stat that the PIC is in at the moment. 

Now, for the transition and reception, PIC use pins 25 Tx and 26 Rx, in order 
to send and receive data for other terminals. And the connection of this le is 
demonstrated in figure 4.3, the pin 12 Tout of the MAX232 must be connected to pin 
26Rx on the PIC and pin 11 Tin on the MAX232 to the pin25 TX so that the data out 
from the PIC are entered the MAX and the data out of the max entered the PIC. 

Finely, in the programming circuit we need to make sure that the PIC and the 
MAX are in the same voltage level, and that can be accrued if we connect the PIC to 
+5 volt to both VDD at pins 11 and 32, and the O volt (GND) at both VSS pin 11 and 
pin 31 according to the datasheet of the PIC16F877a. 

4.2.1.2 LM35 and HS1101LF interfacing 

4.2.1.2.1 LM35 Sensor 

The LM35, temperature sensor IC have three pins, pin one is for the volt.age 
supply +5 volts in order to operate, the third pin is for the GND. The middle one pin 2 
is for output signal, the main internal construction for this sensor is a grope of heat 

:. fe±di it voltage the temperature around it affect on the behavior transistor, after feeding it mn, 5ft % 9 
of the internal transistor causing aching in the correspondmg output vo tage at pm 

according to the ratio: 

1 o C-·------10 mV (4.l) 

. e LM35 is in the analog form, so PIC16F877a can deal 
The output s1g~al oft~ al without any problem, except that the maximum 

with it as an analog input s gn d th turation level of the input analog pin in 
amplitude of this signal must not excee ie sa 

h. h · around 12Vp-p. the microcontroller and whicl 1$ 
t inalog signals via eight pins from ANO to 

PIC16f877a can reed eight defehren a log to digital conversion (ADC), this 
Y out t e ana d l h h. h ANI, also this PIC can carr}_ .bit digital number. The A/D module as ig 

• . mnding10-it ti£ 1bi ® of conversion results in a correspo :. 3ftware selectable to some com matron ° 
· ut that 1s so f b · bl t and low-voltage reference mp converter has a unique feature o emg a e o 

VDD, VSS, RA2 or RA3. The AID 
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operate while the device is in SI 
derived from the A/D's intend }' """®®- To operate in Steep, the A/D clock must be 

Osc1 [ator. 

Figure 4.5 represent how we 
PIC16F877a, the pin 2 from the can connect the LM35 temperature sensor to 
can esiely do it from the son,,"]"©Pin ANo at le PIC, and for ihe (ADC) we 

P mt e PIC program. 

5Volt 

UT 

I aro ~ 
VOUT [D5, Analog signal to pin ANO on plc16F877a 

3 LM3S 

Figure 4.5 : LM35 IC Connections. 

4.2.1.2.2 HS1101LF sensor 

The HS 1101 LF humidity sensor is mainly a capacitor, its capacitance 
change due to the change in the permittivity of the material between its plats. 
And we all know that the humidity is the amount of water vapor in the air, 
now in the normal ideal mode there is no humidity so there is nothing 
between the two plats of the capacitor except the free space and it has the 
permittivity eqall, but in reality, humidity exist that's mean there is an 
amount of water vapor in air or between the two plat of the capacitor sensor. 
That will lead to a corresponding changing in the amount of the capacitance in 

the variable capacitor sensor. 

But here we need to express this changing in the capacitance as 
changing in some electrical quantity like voltage or current or any other 
electrical ones. However; fortunately our sensor com from its company with 
its own driving circuit, in order to convert the changing in capacitance as a 
changing in frequency, this circuit is shown in figure 4.6. 
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SVolt 

RT R2 
SOci 5O 

To the micro controller 

]" - TOericroCdntroter 

HS1101LF 
161- 191pF 

Figure 4.6 : HS 1101 LF driving circuit. 

The main function of this circiut is to exp res the changing in the capacitance in 
the humidity vareable capacitor sensor in terms of frquancy. In avery simpel basic 
explenation, the 555 timer IC charged the HSI l0ILF sensor throw R2 and R3 from 
the DC and VCC pin 7 and 8, after that this timer receives the discharge signal from 
the sensor through pin 2(TR), then the timer 555 put out the signal on pin 3. 

From other hand; the company gives the following table[] which represents an 
eighteen measurement for frequency with its own crossholding RH% level, that's 
mean if we have the frequency we will get the RH% level and that only for an 
eighteen cases. So the reading that we will have will not be acierate. So how we will 

overcome this problem? 

# of Reading RH% Fin KHz 

1 10 7.155 

2 15 7.080 

3 20 7.010 

4 25 6.945 

5 30 6.880 

6.210 
18 95 

T 
. 1 Response Look-Up Table -Humidity Output 

Table 4.1:' ypica 

hi 
blem • shall use the numerical analysis, 

To overcome t s pro ' . • . T fi d out the relationship between two vanable(Y 
interpolation particularly. [o I1H 
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and X), and in our case the t . fre wo variable are the RH? quency as an input. Using the dat . e %level as a function of the 
easily find out this relationshi a fitting curve software program we can 
Figure 4.7. p as mathematical linear functions as shown in 

HS1101LF Rel ti H 

2 
2 

ave umidity Sensor 
ss !> 
so: ~ 
73 " 7o ~ 
65 

---. 
6® "-- 
·-· \. 
i0 

a 

5 '- 
O· \ - 

~ "" 
- '-.... 
5 "- 
0- \ 

6.308 6.39 6.472 6.554 6.6 "" .. 
X 

36 6-717 6.799 6.881 6.963 7045 
axis : Freqauney in KHz · 

)•= kO+kf •x+k2">t:'2 

Figure 4.7: HS1101LF Frequancy-RH% Level curve. 

The relationship between the frequency at X-axis and the humidity at 
Y-axis is almost negative liner. According to the next equation 

YcRH% atX frequance in KHz)= Ko+ K1 * X + K2 * X2 
(4.2) 

Were Y: RH%. 
X: frequancy in KHz. 
K, = 1738.41353819. 
K,= -415.21980003. 
K, = 24.26410259. 

Note that this function is from the second order, also we can find other linear 
functions with higher order to be more accurate, but if we chose a function with order 
three and higher it will form to us a big problem in the time consuming in 
PIC16F877a since it doesn't contain a hardware multiplayer. It carries out the 
mathematical multiplication operation as an software iteration and that will led to a 
large time operation which could led the PIC to waste a large time and that eventually 
affect on the stability of the PIC, also the second order linear equation is very close to 
the higher order ones with a small error less the 0. 01 %. 

yet, the HS110 TLF sensor needs to be calibrated, the calibration method is not 
complicated, first thing is to measure the humidity with other sensor in a specific 
place and convert it to frequency, and then you need to measure out the frequency at 

57 



> 

the output of the HS 1101 LF h sensor drive · • 
c ange the value of the potentiometer tell r o~ircu1t at pin 3, after that you need to 
convert it from the reading of the fi t y get the same frequency that you were 

1rs sensor m k s ar out the value of potentiometer. 

To make sure that your calibi ·ti i% HS' oration exact, yo ed 
using IS 1101 LS sensor with the '9 2U nee to take a new measurement 

l
'b • e same value of y . ca i ration, measure out the fr our potentiometer after your first 

. equency and the • equation 4.2. And then you ed en convert it to humidity level using 

h 
. . nee to compare yo 1 . umidity from other celebrated: our result with other reading for sensor. 

. At this point, we have the value of humidit 
substitute the frequency to get out the hu +;3, as a frequency and we can easily 
the microcontroller figure 

4 
,"umidity, but yet we need to enter this signal to 

' • represent the outp t · 1 . 
substituting the frequency value i . u Signa at pm 3, and after n equation 4.2, the humidity is equal to 47.650 % . 

Figure 4.8 : HS1101LF Driver Circuit Output 

Later on, we need to enter this signal to the PIC16F877a, and hear we gave to 
option; the first one is to enter the signal via CAPTURE/COMPARE/ (CCP) at pins 16 
or 17 on the pie 16F877 a and we can measure the frequency, either that or we can 
convert this signal to square wave and the enter it as a digital input to the PIC at the 
digital input pins and then we can set a timer O for example at the moment that one 
pulse is coming in, and then we can measure the time to the second pulse to come, 
hear we have the half time of the duty cycle, times two and one over your answer you 
will get your frequency in your little microcontroller, with a little mathematical 
manipulation inside your PIC you will have the value of the humidity that your sensor 

measure. 

So, to be accurate enough, we shall use the second method, converting our 
signal to a square wave signal and to be entered to the PIC. Yet the PIC16F877a can 
read the time between the pulses, and our signal is in the range of 6 to 7 KHZ and 
that's equal to 1.67 to 1.43 ms. And at this point, from the practical aspect we 
discovered that this kind of PIC have no stability or in other word no enough 
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sensitivity in measuring ti l . ime, after 3 KHZ solve this problem our engineerir_. and our measurement will b o ermg thinkin e wrong, t o 
the range of time, so that the t· . ~ starts from the fact we need to ma . . 
ha edl nin» lmers inside the ax1mIZe 
appene by minimizing the fre uenc e PIC can read it, and this can be 
a tie maximum or1.s nzkak,,,,",',""®font of be original one. to become 

on t have any issues with reading it. 

yet, how we could reduce the fr 
we can use tow JK flip-flop to d equency? This is our mater now, but in fact 

. o so, as figure 4 9 hi connection for the frequency d .. d · w ch represent the circuit iv1 er system th t d . software program. a we iesigned using the Proteus 

U16 

741 

VCC 

... U1.B Humidity Square Wave Signal (7.2 KHz) 

"' J Q Divide By Two 
CLK 

12 K o Divide By Fure 
: 
c 74HCT6 

U1:A 
A 

B ■4 J "' 15 Q C 

CLK D 

K 0 o t4 

., 74HCTe 

D> S/ Amplltude=5 Volt 

Humidity Sensor Signal 

Figure 4.9: Frequancy Down Circuit for HSl 101LF signal. 

In the first stage the LM741 Op-Amp is acting as a comparator. When there is 
a positive signal level it gives the 5 volt as an output on pin 6, and if the input signal 
is in the negative, the output of the comparator will be equal to zero and by this way 
we make sure that our humidity signal is a square wave signal. 

The aim of exciting a two JK flip-flop is to divide the frequency two times. In 
order to get our maximum frequency lowest than 3 KHz, So that our smart PIC can 
deal with it without any barriers, and the output of the frequency divider circuit is 
illustrated in figure 4.1 O in the next page; were channel one - yellow - is the input 
humidity signal after the comparator, channel two - Blue - represent the signal after 
we minimize its frequency to half, and channel three - red - is the output signal after 

we minimize its frequency to the fourth. 
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CH 1: 

CH2: 

CH3: 

Figure 4.10 : Fre D quancy own Circuit for "HS 1101 LF" Signal Output. 

. But, we must not forget that we need to multiply our frequency reading on the 
PIC with fore, to get the real reading and substitute it with the range of kilo in our 
equation 4.2 to get the humidity exact reading. 

4.2.1.3 Digital CCD Camera interfacing 

The digital CCD camera connection is very simple, it has four wire, the first 
one is red wire, is for the VDD voltage supply, the second one is the green wire, is for 
the TXD data, the third one is the yellow wire, it's for the RXD signal, and the last 
one is the black wire, and it's for the GND. 

Figure 4.11 in the next page, shows how the CCD camera is connected to the 
PIC 16F877a, the TXD and RXD on the camera are serial data with 5volt reference ' 
so we need to connect it to pins with the serial type on the PIC, but the PIC l 6F877a 
contains only one TX and another RX that comes previously defined from the 
company, but from the programming said we can set any two pins as an TX an RX, 
choosing for example pins 37 and 38 to do so. 

This kind of ZM CCD serial camera has its own interface to the standard of 
RS232/485 and the TTL input /output signal and can connect it to Pc or any other 

device through one of its own serial interfaces. 

So, our connection will be throw the RS232, using the MAX232 IC because 
its already used on our programming circuit, after connecting the CCD camera to the 
PIC 16F877a, the PIC will be as the host terminal, it controls the camera from many 
ide the tin ake ictu :or the size of it or the resolution of it and the baud rate. 

sides; the time to take picture 

60 



p 
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Figure 4·11 CCD Camera Connection to PIC16F877a. 
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4.2.1.4 X-Bee Wi-Fi interfacing 

The monitoring node need to communicate with the main system; in order to 
start working and transmitting data and measurement that the manager asked for from 
the mobile station, that can be done using one of wireless communication system like 

X-Bee. 

Therefore; hear in the monitoring node the X-Bee represent the 
communication path between the manager and the farm, the data that the X-Bee 
transmit and receive are digital serial data, and we also know that the PIC16F877a has 
its own serial digital data pins, so it's very simple to connect the X-Bee to the PIC 
through the pins DOUT and DIN from the X-Bee side to pins RX and TX from the 

PIC side. 

Yes, it seems very easy, but a new obstacle just shows up, thing that we 
discovered that we were from the beginning connecting our PIC to a 5 volt power 
supply and our little X-Bee were connected to 3.3 volt, that's mean the level of the 
data transferred between the two devices are deferent, we need to make a matching 
circuit so that the component can understand each other. The matching circuit is 

shown and cleared in figure 4.12. 
Figure 4.12 represent the matching circuit that we designed to overcome the 

mismatching problem between the PIC and the X-Bee, in a very simple explanation to 
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Figure 4.11 : CCD Camera Connection to PIC16F877a. 

4.2.1.4 X-Bee Wi-Fi interfacing 

The monitoring node need to communicate with the main system· in order t 
start working and transmitting data and measurement that the manager asked for fro; 
the mobile station, that can be done using one of wireless communication system like 

X-Bee. 

Therefore; hear in the monitoring node the X-Bee represent the 
communication path between the manager and the farm, the data that the X-Bee 
transmit and receive are digital serial data, and we also know that the PIC16F877a has 
its own serial digital data pins, so it's very simple to connect the X-Bee to the PIC 
through the pins DOUT and DIN from the X-Bee side to pins RX and TX from the 

PIC side. 

Yes, it seems very easy, but a new obstacle just shows up, thing that we 
discovered that we were from the beginning connecting our PIC to a 5 volt power 
supply and our little X-Bee were connected to 3.3 volt, that's mean the level of the 
data transferred between the two devices are deferent, we need to make a matching 
circuit so that the component can understand each other. The matching circuit is 

shown and cleared in figure 4.12. Figure 4.12 represent the matching circuit that we designed to overcome the 
mismatching problem between the PIC and the X-Bee, in a very simple explanation to 
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how this circuit work, the data that comes out of the PIC to the X-Bee if there is bit 
zero that's mean no voltage so Ql doesn't work on. And that means the X-Bee receive 
no thing a zero to be sure, if the bit is one that's come out of the PIC to the X-Bee, 
then its value is around 4.5 -5 volt, so Ql is closed and Q2 is directly closed then at 
the DIN pin on the X-Bee will be a bit one with a voltage around 3.3 volt, the same 
criteria is in the way backroom the X-Bee to the PIC. 

The PWMO pin is connected hear to a red light emitting diode with protection 
resistor about 100 2, this main function of the led is that when we transmit any 
pocket to the X-Bee, the led directly will give about 5 seconds lighting period as an 
indicator to that there is an order is coming from the main system. 

Converting From 3.3 to 5 Volt 
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. 4.12: PIC-X-Bee matching circuit. Figure . · 

XBee 

t in the monitoring node and s the overall componen The next figure 4.12 show 
its internal connection. 
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Figure 4.13: The Overall Circuit forThe Monetoring Node. 

4.2.2 Activation controlling system 

XBee 

X. Et9 Dev ta8 

In general, we have two controlling systems in this project; the first one is the 
small one responsible for activation and the deactivation process for the second one 
and the other controlling system is responsible for doing the large function like 
feeding, cleaning and so on. 

At this point, we shall start building the activation control system, this 
controlling system is the connector between the human interfacing system and the real 
practical system. So we need an electronic component to receive command signals 
from the human interfacing system, and that requires some kind of microcontrollers to 
decide the corresponding related signal to be initiated. Now we have our chosen 
signal but how can we transfer it to the main controlling system? 

The answer cannot be simpler from this, using the electrical relays, we can 
simply send our signal to activate and deactivate the main controlling system. 
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Figure 4.14 present the activation 
flow of control inside it At th b . . control system functionality and how the 

· e egmnning mana d · network to the system. The X-Bede a, ager sends its command via the Wi-Fi 
ee levice receives the cc id d the · : 

to the microcontroller after that th . omman an t en 1t passes it 
relays. ' e microcontroller activates one of the responsible 

Reception 
device Micro controller 

Figure 4.14 Control Node Main Stages. 

Relays 

For the reception device we chose to use the X-Bee component, due to its 
availability, simplicity, and the compatibility with our functions and our surrounding 
environment from the distance side. 

Now, for the microcontroller part, hear we will use the PIC16F688 as the mind 
of this part of the system, that we already illustrated its characteristics in chapter two, 
this kind of PIC is extremely cheap, can receive serial data from the terminal and it 
has fourteen pin, and that comes along with our needs to have a microcontroller that 
can read serial data from the X-Bee and it has at least other five pins; in order to 
initiate deferent five signal to do deferent five functions. 

The last part of the activation control system is the Relays. It's responsible for 
starting or ending any function that the manager wants to do, it's the output o the 
activation control system to be as an input to the main control system, figure 4.14 
shows the containing devices in the activation control system. 

X-Bee pPIC16F688 Relays 



p 

Figure 4.15 Activation Control system Components. 

4.2.2.1 X-Bee Wi-Fi interfacing 

Now, from the connections sides, first thing is to connect the X-Bee to the 
PIC16F688, note that both components operates on the same voltage level, so we 
don't have to do a matching circuit between them figure 4.16 shows how the things 
goes. 

Pins connection as the fallowing, DOUT pin from the X-Bee is to the RX PIN 
on the PIC, pin DIN on the X-Bee to the TX on the PIC, but why we do as this? The 
answer is because sometimes the PIC sends feedback that the data was received 
correctly or not. 

LED D 1 with its own protection resistor indicates that there is a packet arrived 
from the transmitter. 

VCC 3.3 v 

RA:ANO/C TN«/.CSPDATALPWU RCO:ANA-C2N+ 
RAl/AN1/C1!N- IVREFl1CSPCU< RC1/Ali5,'Cl :::'- 
RA2AN2T0CK\NT,CTOUT RC2AN! 
euif7CAFP RC3ANT 
RA·Ai/TiS 0SC2\CKOUT RC&IC20UT/TXCK 

• JWi /TICIG'OSC1iCl. l<JN RCSiRXJUT 

XBee 

. 4.16: X-Bee with PIC16F688 Connections. Figure·. · 

4.2.2.2 Relays connections 
d elays to transfer the PIC signal to the . d . usly we nee r . . 

As we illustrate prevw ' fun :ti is that we talked about hke feedmg, 
d the several nc 10n 

main automation system to O t how the connections between the fi re 4.17 presents 
eggs collecting and so on, gu · 
PIC16F688 and the relays are. 
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RL1 
GECE-I4CC! 

o2 
CAT - Q RL5 

GEC£-14-DC! 

01 
SC!47 r-1r----.l... RL2 

G!CE-14-{CS 

-;- 

03 
BC4? bQ-} 

Figure 4.17: Relays with PIC 16F688 Connections. 

RL3 
G5CE-1-<-0C5 

04 s:a l ¢ [7 l,n 

. After a specific function arrives to PIC, PIC unit changes one of the five port 
pms from port RAO, RA 1, RA2, RCO, RC 1 status, from low to high, assuming we 
have a high case on one of the port say port RAO for example, then the Q5 BC547 
transistor will have voltage drop on its base, acting as switch the RL4 element will 
experience a 5 voltage drop from the VCC to the ground, eventually RLE switch will 
close, and from there we have our automatic remotely switch that can be used for any 

sub system you want to turn it on or off. 

As you can see in the circuit, we connect the light emitting diode by the 
reverse bias on the terminal of the relays, and that's because when the electrical signal 
go off, a reveres current will appear due to the magnetic flux inside the coil, according 
to Linz low, so the LED come in handy to prevent this type of current from back to 

PIC and damage it, by transferring it to light. 

In the next page, we present the full circuit diagram for the overall activation 

controlling system, figure 4.18 shows that clearly. 
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Figure 4.18: The Overall Circuit forThe Controlling Node. 

4.2.3 Cleaning system design 

4.2.3.1 General description 

It consist of conveyors below the cages, the system contain four rows with five 
Columns of cages, there's 20 cleaning conveyors and one at the end of all these to 
collect all the cleaning material. 

4.2.3.2 Conveyors design 
Using roller bed belt conveyors type, which has the carrier element handling 

belt conveyor systems it's the most common transport machines in farming and 
industrial areas, where the belt is supported and carried by rollers because the 
cleaning material can be moist, so need the belt to be supported and carried over a 

metal. 
Roller bed belt conveyor used rather than slider bed belt because we have a 

large area of conveyor so need a large area of supported metal of steal or sometime 

Wood. 
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At the end of each th ese conveyors u h 
conveyor systems, in our design use sl;q, '®¢ the carrier element handling belt 

t · 1 b e s .1cer bed belt ma ena can e moist and wet. conveyors because the cleaning 

The cleaning material of fo 
b 1 

ur conveyors collect d :hi e t to be supported and carried . e on this conveyor so need the 
1 

over a contmuous surfa :hi stee or a specialty material h r ace t s surface can be either 
Polyethylene). sue as UHMW (Ultra High Molecular Weight 

We need a slant piece of iron at the d 
cleaning material from the con d en of the conveyor to remove the 

veyors un er the cage t ll . 
conveyor as shown in Figure3. l3. 

0 co ect it on the main 

How a Belt Conveyor Works 

The conveyor in its basic form consists of a driving head pulley, a tail pulley 
the moving belt, support rollers, cleaning devices, tensioning mechanisms and a ' 
structural frame. 

An electric motor and gearbox turn the head pulley the belt is pulled tight to 
produce friction between it and the head drum. 

Only friction is used to drive the belt. If the friction falls the belt will slip or 
stop movmg even though the head pulley keeps turning. 

The pulley 

Using pulley at the head and tail of conveyors to make movement because the 
friction between the belt and pulley make the movement and connect the conveyor 
using the motor where the motor connect to the shaft of pulley by sprocket gear. 

In our design use Spun end curve crown pulley for the cleaning conveyor, with 

standard value 200 mm pulley diameter. 

Pulleys shafts are made from carbon steel/EN-8 and are designed for torque 

and bending moment. 

Idler pulley 

Idl d 
· s supported metal that support the belt and Mack 

ers use m conveyor a . . 
movement easy. Providing low rolling resistance, suitable for high-speed belt 

conveyors used in long conveyor. 
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The supporting or slider surface can be made from various materials with 
different friction values e.g. steel, Galvanized Iron, wood or synthetic. 
Conveyor belt material 

The belt consists of one or more layers of material. They can be made out 
of rubber. 

Many belts in general material handling have two layers. An under layer of 
material to provide linear strength and shape and an over layer called the cover. The 
under layer is often a cotton or plastic. The cover is often various rubber or plastic 
compounds specified by use of the belt. 

4.2.3.3 The motor design: 

Using 3 phase squirrel cage induction machine for each four conveyor 

Horse power calculation l221 

T% =T,+ ,.................................... (4 .3), 

Where: 

TE: the effective tension of the belt 

. t of the empty belt or the force to move it empty . T,: the tension componen 

h . force required to move the load over the conveyor length T,,: the tension or 

81 L F ················· (4.4). T, = 9. p 1 B··················· x 

Where: 

kg 
p: the weight of moving part (m) 

LA: the conveyor length(m). 

FB: friction coefficients for empty belt 

. k from catalogue of companies. : lueis to be ta en 
The weight of moving parts its va d O 03 

k to be aroun · belt generally ta en 
The friction coefficient for empty (4.S). T, = 9.81L,F,M..................· 

Where: 

M: the weight of mater.at toad (;;)} 
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F,: friction coefficients for load. 

The friction coefficient for the load ·IS generally taken to be around 0.03 
The weight of material load i kg/r · : n 'mis given by: 

o() M= A ,1000_ Q N v() - s 360 0.36Vm (4.6). 

Where 

Q: the conveyor capacity ton/h. 

m 
V: bels speed -- 

s 

The power required to drive the system: 

power(KW) _ Too-(") 1000 (4.7). 

Before calculate the motor power determined the cleaning conveyor data: 

Cleaning conveyor under the cages calculation 

Speed of conveyor =5m/s. 

Length of belt= 60m 

Width=2m. 

The conveyor consists of tow pulleys and belt ofEP Rubber material. 

The weight of the belt part is given in MRF (Madras Rubber Factory) catalog 
as shown in the appendix A the nominal cascade weight =3.54Kg/m

2
• 

The area of one side of belt = width * length of belt = 2m * 60m = 120 m2 

the total area of belt= 2 » 120m? = 240m
2 

, 3.54Kg 
The weight of belt =240m' F 849.6 kg 

The pulley dimension of eggs conveyors: 

Diameter=0.2m. 

Length=2m. 

Using hollow cylinder with shaft at the center. 
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Inner radius= 15cm. 

Outer radius=20cm. 

Shaft radius=5cm. 

L [aa 

--------i------- 
1 

-. .. ,. r""- , ~: ·--········-··-·1,·········-··· . 
i i { 
\ I • 

- I I--·-· . ·-···-··-'····--·----- ..... : 
I I 

Figure 4 .19: Pulley shape. 

V=nh»(R?-r?).................................... (4 .8). 

I 

! aa 
! I 

Where: 

V : The pulley volume. 

The shaft is from carbon steel with diameter of3cm consider as cylinder 

Shaft volume: 
p? V = n * h * - (4 .9). 
4 

0.05° 15,3 = 3.14 2 * ~ = 0.00392.·m 

7.84gm j/ 3 

density of carbon steel(p) = oF 7840Kg m 

Weight= p * v (4 .lO). 

From eq(4 .10) 
Weight== 7840 * 0.003925 == 30.7kg 

0 
"di up and 10 down the conveyor. 

Use every 6 m one idler, we need 1 1 er 
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idler pulley weight = number of idler * idler weight. 

= 20 * 2kg = 40kg per conveyor 
There's tow symmetry shaft 

the weight = 30.7 » 2 = 61.4kg 

MW(Kg) = weight of (pulley+ shaft+ belt+ idler) (4 .11). 

Where: 

MW: the weight of moving part 

From eq (4-11) 

MW(Kg) = 15kg + 61.14kg + 849.6 kg + 40kg = 966kg 

MW(;)= MLW·······································································(4 .12). 

ow (9) 80. (g) 
m 60m m 

P-16.1(#) 

F, = 0.03 

F,, = 0.03 
. d d the maximum total cleaning material The operation time of 30 mm every ay an 

=360Kg 1 

360/1000_ 0.72 ton/h 
Q= go/60 

From eq ( 4 .6) 

Q (!P,p-) 1000 - 0.72 * 1000 = 0.4 N 
M = V (r;i) * 360 - 5 * 360 m 

From eq (4 .4) 
1 * 60 * 0.03 = 284.293 N F _ 9.81 » 16. T, = 9.81pl, ' '· x 

. I i If rm and is maximum va ue 
I taken from real 'a These value 
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From eq (4 -5), 

Ty = 9.81L,F,M = 9.81 » 60 » 0.03 + 0.4 = 7.0632 
From eq (4 .3) 

T, = T,4 T, = 284.293 X y • + 7.0632 = 291.356N 
From eq (4 .7) 

Ta -v(") power(KW) = s _291.356» 5 
1000 - 1000 = 1.456KW 

The 4 conveyors connected at the same motor th 1 45 e power- • 6 Kw » 4 = 5.824KW 

Main cleaning conveyor calculations 

The main cleaning conveyor data: 

Length=20m 

Width=l.5m 

Speed=5m/s 

The operation times of 30 min every day and the total cleaning material 360kg of 
each conveyor. 

Each four conveyor connect together the total cleaning material: 

the total cleaning material on main cleaning conveyor= 4 * 360 = 1440 Kg 

Conveyor capacity (ton/h) 

1440/1000ton 
Q= 0.5h 

2.88ton /h 

The weight of the belt part is given in MRF company catalog as shown in the 

appendix A the nominal cascade weight =3.54Kg/m . 

The area of belt ==20m * 1.Sm = 30 m2 
• 

total belt area = 30 m2 * 2= 60m. 
,%,354K9 212.4kg 

The weight of belt = 60m' m? 

The weight of pulleys =15Kg 
Weight of idelers = 3 * 2 = 6kg 
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The supported surface for . main cleaning conveyor 
L=20m 

h==l.5m 

Thickness== 1 mm 

The density of Galvanized Ir . . on is no different fr th taken as78504. rom other Steels, and is generally 
m 

v = l * h » thick ·························•· (4 .13). 

V = 20m » 1.5m + 0.001m = 0.03m? 

mass = density volume • 0.03 = 235.5kg 

Shaft volume: 

From Eq (4 .9). 

0.052 =3.14»1.5%,=0.00294m° 

de ·ity of rbc 7.84gm ensity o; carbon steel(p)=.- 7840Kg/m 
cm3 

From eq( 4 .1 0) 

Weight= 7840 * 0.00294 = 23.079kg 

Weight of Tow shafts= 2 * 23.079 = 46.158Kg 

From eq (4 .11) 

The net weight of conveyor= 212.4 4 15 + 6 + 235.S + 46.158 = 515.058Kg 

From eq (4 .12). 

(
Kg) = 515.058Kg _25.75g 

MW m 20m m 

p= 25.75kg 
m 

From eq (4 .6) 

o,""» 100_ 288·1000_ ,w/ 
M= m 360 5 * 360 

V(-) s 
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From eq (4.4) 

T,= 9.81pL4F, = 9.81+ 25.75 20 · * m * 0.03N = 141.84 N 
From eq ( 4 .5) 

Ty = 9.811,F,M = 9.81» 20 +0.03 1.6= · * = 9.41N 
From eq (4 .3) 

T, = T,+T, = 141.84 + 9.41 = 151.25N 

From eq (4 .7) 

T,a «v("") 1s1.2ass power(KW) = s = · * _ 1000 1000 = 0.75625 KW 

4.2.3.4 Control of cleaning conveyor motor: 

. . In the control circuit using plc and protection circuit ( over load, emergency, 
circuit breaker, on/off switches). 

The controls signals come from communication system according to the 
sensor reading replace the control switch just on/off switch. 

The main conveyor has its only squirrel cage motor calculated according to 
previous equation. 

The motor forbidden to move the conveyor under the cage if the main conveyor 
doesn't operate in order to avoid Accumulation of material. 

The speed of the conveyor not exceeds 5 mis so we need gear ratio to reduce the 

speed as we need. 

4.2.3.5 The gear design for cleaning conveyor 

S
. k QD rocket gears as shown in figure4.9 to connect the motor 
mg sproc et type spr h 11 

h 
. . h shaft and gear on t e pu,tey. s aft using chain between t e gear on 

Figure 4.20: QD sprocket gear 
. d to connect four conveyor under each 

Use double Strand sprocket gear in 0/.' .,,jary gear as shown in figure4.23. 
b e need o auXI 1 

other at the same motor and vecaus 
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Figure 4.21: Double Strand sprocket gear 

We have four conveyor under each other ,so we need to QD sprocket gears and 
six double Strand sprocket gear as shown in figure4.24, where the first one connected 
to the motor shaft and connect to first gear to control the speed (reduce) by teeth ratio 
calculated below. 

Second gear connects to first conveyor and connects to auxiliary gear to 
reverse the direction of motion to transfer the motion of motor to another conveyor at 
the same speed and the same direction. 

In the design use this method to reduce the number of motors and reduce the cost 
in cleaning conveyor. 

The speed of the four conveyors the same of the motor speed so the gear ratio 
will be one after reduce the motor speed as we need. 

The linear speed of conveyor is Sm/sand diameter of pulley is 0.2m 

V = r * W - - - - - - - - - - - - - - - . - - - - - - ( 4 .14 )- 

v 5m/s o= _ = -- = 50 rad/s r 0.1m 

w = ~-----·--- ,_,_ .. _ .... _ .. ,_,_ .... _ .... (4.15). 
60 

n = 60 * SO/s = 477.707rpm 
2 T 

Now find the speed ratio using gear ratio 
·.........,(4 -16), v NV -------·----· N, '4= /2'2----··---·5 

Where: 

N1: number of teeth of first gear 

ct on shaft. V,: the speed of gear conne 

Ns: number of teeth of second gear 

Vs: speed on the second gear 

We have: 
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N, = 20 teeth From appendix B. 

Vi = 1500 rpm 

V,= 477.707 rpm 

Nz = V1N1 _ 1500 * 20 
y

2 
- 477_707 = 62.8 teeth 

From appendix B and C of sprocket gear choose double strand type with teeth=60 and 
Outside diameter=24.9936cm 

Figure4.22 show the gear system of cleaning system to conne t 4 l · c c eamng conveyor 
at the same motor. 

{y {y 4"S ("y "y «Ry re5 
~,,,' ·& ~✓- ~ ~ ffe ~-~ ~ ~ §Z'' ~ ~ I -~ ®' if s if Pei "5E g --~, ~ 

• .,,.,;;;;;;:;i,,._;_~ 
Figure 4.22: Gear system of cleaning conveyors 

Sprockets should be large as possible given the application. The larger a sprocket is, 
less working load for a given amount of transmitted power allowing the use of a 
smaller-pitch chain [231. 

Gear ratio of main cleaning conveyor 

N, = 20 teeth 

V, = 1500 rpm 

V, = 477.707 rpm 

From Eq (4.16) 

V,N, _ 1500»20_ 62.8 teeth N,=, 77.707 
nts to another conveyor use steal 

To connect the gears and Transfer the moveme 
chain as shown in figure4.23. • 

eotlezzezi' 
Figure 4.23: Steal chain 
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Common diametric pitches are 12 (big teeth) 24. 32. 48 64 (fi [24] , , , , me teeth) . 

4.2.3.6 Electrical design for cleaning system: 

Allocation table of cleaning system show input and output t h parame ers as s own in 
table 4.2. 

Symbol 
Em - •-•--- -- 
so 
Sl 

S2 
S3 
S4 
S5 
S6 
Sl0 
S20 
S30 
S40 
S50 
S60 
Kl 
K2 

K3 
K4 
K5 
K6 

Function 

Emergency(NC) of cleaning unit 
Off switch (NC) of cleaning conveyors 
On switch for (ml) of main cleaning conveyor motor (No) 
On switch for (m2) of Column! cleaning conveyor motor (NO) 
On switch for(m3) of Column2 cleaning conveyor motor (NO) 
On switch for(m4) of Column3 cleaning conveyor motor (NO) 
On switch for(m5) of Column4 cleaning conveyor motor (NO) 
On switch for(m6) of Column5 cleaning conveyor motor (NO) 
Off switch for(ml) of main cleaning conveyor motor NC 
Off switch for(m2) of Columnl cleaning conveyor motor NC 
Off switch for(m3) of Column2 cleaning conveyor motor NC 
Off switch for(m4) of Column3 cleaning conveyor motor NC 
Off switch for(m5) of Column4 cleaning conveyor motor NC 
Off switch for(m6) of Columns cleaning conveyor motor NC 
Contactor for (ml) main motor .-±=. . 
Contactor for (m2) coulumnl of conveyors 
Contactor for (m3) coulumn2 of conveyors 
Contactor for (m4) coulumn3 of conveyors 
Contactor for (m5) coulumn4 of conveyors 
Contactor for (m6) coulumn5 of conveyors 

Table 4.2: allocation table for cleaning system 

Communication control signal needed to control the cleaning system as shown in 

table 4.3. 

S1 

S2 
S3 
S4 
S5 
S6 
S10 
$20 
S30 
S40 
S50 
S60 

. h fo (ml) of main cleaning conveyor motor (No) On switc or 
. 2 f Columnl cleaning conveyor motor (NO) 

on switch for (',c,umn2 cleaning conveyor motor (NO) 
On sw~tch for(m!) of Column3 cleaning conveyor motor (NO) 
On switch for(m ) f C h in4 cleaning conveyor motor (NO) 
on switch or? ®,,,s aeamine conveyor motor (Noy 
On switch form6) 0l . leaning conveyor motor NC 
Off switch for(m_l) 0 ma~ c 1 cleaning conveyor motor NC 
off switch form2) of Col", ,%,ping conveyor motor NC 
( 3) of Co umiu c 

Off switch for m h in3 cleaning conveyor motor NC 
Off switch for(m4) of Col.", .j-aning conveyor motor NC 
Off switch for(m5) of Column 5 :leaning conveyor motor NC 
Off switch for(m6) of Column 
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Table 4.3: communicati a ion control signal needed 

4.2.3.6.1 Pie connection 
Show the schematic diagram of PLC conn . 
figure 4.24. . ectron of the feeding system as shown in 

$ISO 50 40 ·:so 20 

r-- l~ 

c 
s? 

□□□
0 0 r, .-, € » 

~ ~ ~ 
t 3 .... ..., 

~ ~ c:: c:: C: s c n 
~ : vi ~ ;:J s 

G 
<? 

□□ □
k , k1 

Figure 4.24: plc connection of cleaning system 

4.2.3.6.2 Power circuit 

Power circuit of cleaning system: shows the motor distribution and control devices 
used and the protection devices used (fuses, over load, circuit breaker) as shown in 

figure 4.25. 
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4.2.4 Eggs collection system : 

4.2.4.1 General Description: 

The cage designed to be with slop where Eggs roll at low speed, over a 
floating wire-mesh floor with slope about 15°, onto the collecting belts without 
crowding. 

In my design we need to collect the egg at specific location where the systems 

consist of tow type of conveyors. 

First a conveyor designed to be in front of the cage which the eggs collect there. 

The eggs transport belt is made of woven polypropylene. 

F. 4.26: Woven polypropylene 1gure·. · 
. f es collects the egg on a main conveyor. 

All these conveyors spread in front o cag 
. . of roller without belt to increase the friction 

The main eggs conveyor is the type the rods is small in order to save 
be the space between rial etween the egg and conveyor, ll ised for transporting matena s 

h types genera Y u 
the eggs from fall or broken, these 
pieces with speed of 3 .5 m/min. 
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Main conveyor will be movabl . e up and down t b h 
sub conveyor, so m my design the conve O e at t e same surface row of 

. · 'eyormust be mo bl to eggs collection in sub conveyors. va e to four levels according 

4,2.4.2 Conveyor motors 

In this system we have three motors O .c h . ne tor the main co1 /hi:h 
squirrel cage induction motor. nveyor w IC Is 3 phase 

And AC squirrel cage induction motor to move th . e main conveyor up and down. 

The main motor calculation: 

Main motor data: 

Width=l.5m 

Length= 20m=65.616ft 

Speed of conveyor=3 .5m/min. 

Material weight using 8 kitchens each 1 m2• 

area of cages + number of kitchen per 1m- weight of egg 60m? »8 »60 =----- 
1000 

= 28.8 Kg at one side of cages 
1000 

For 10 sides the egg weight =288kg at a time the main conveyor carry as maximum 
value. 

total weight of eggs 288Kg 
the weight ofeggs per unit area= ,, T5+20m? 

= 9.6Kg/m? 
From appendix E tack the standard value of Belt Driven Live Roller Heavy Duty 
Conveyor at load of 600lb maximum as shown in figure Figure4.27. 

Speed=30fpm=9 .144m/min Length=61=1.55m 

Standard Available Belt Widths: 
27 in., 31 in., 33 in., 39 in., 45 in., 
51 in., 57 in., 61 in. 

Figure4.27: Roller heavy duty conveyO! 
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Need another motor to move the sub conveyor a d 11 . 
n co ect the eggs to main one. 

Approximate calculation of Sub egg conveyors: 

Length=60m. 

Width=0.15 m. 

Speed=3.5m/min. 

Consider that every 1m2 have 8 kitchens there 60 1m2 every side so we have 480 
kitchens, the maximum productivity 480 eggs. 

The average weight =60 gm. 

Material (eggs) weight= 0.06kg » 480 = 28.8kg. 

The conveyor consist of tow pulleys and belt of EP Rubber 

The weight of the belt part is given in MRF company catalog as shown in the 
appendix A the nominal cascade weight =3.54Kg/ 1m2 

The area of sub conveyor belt = 0.15m » 60m = 9 1m2 

The total belt area = 2» 9m? = 18m2 

2 
3.54Kg _ 

The weight of sub eggs conveyor belt = 18m ' ,,7 =63.72kg 

The pulley dimension: 

Diameter=0 .1 m. 

Length=0.15m 

From eq(4.7) 

h (Rz P)= 3.14 * 0.15m + (0.1°- o.oi)/4 
The volume (v) = 7t * * 

= 0.001275m 
7.87gm 7870Kg 

density of iron)= F m® 

From eq ( 4.9) 
- 7970 » 0.001275 = 5kg 

Weight== p v = 

There's tow symmetry pulleys so 
taht = 5»2= 10kKg the we1g! 

24 idlers with 0.5Kg each rt the belt; there are I 
We use every 5m one idler to suppoi " 
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Idlers weight = 24 * 0.5 = 12Kg 
From eq(4.10) 

MW(kg) = 63.72kg + 10 + 12 = 85.72Kg 
From eq(4.11). 

the weight of moving pare(9\_ 95.72k9 _ ,qg 
m 60m 

1.428Kg 
p= m 

F, = 0.03 

F, = 0.03 

The egg collections time of 30 min every day and the total cleaning material Kg 
28.8! 

Q = (28.8/1000)/(30min/60) = 0.0576ton/h 

From eq(4.6) 

_a?")_ooo_oosz6-1000_ ,%," 
M - V (7;-) 360 0.1524 * 360 m 

From eq(4.4) 

T,= 9.81 * 1.428 * 60m * 0.03N = 25.215 N 

From eq(4.5) 

Ty= 9.81 + 60 * 0.03 * 1.04 = 18.364 N 

From eq(4.3) 

TE = 25.215 + 18.364 = 43.579 N 

From eq(4.7) 

43.579 + 0.0583 _ 9,002547 KW 
power(KW) = 1000 

th same motor We have symmetry 10 conveyor at e 

) _ l0 * 0.002547 == 0.02547KW 
power(KW' = 

. 3 
k from real farm and is maximum va ue 

These value ta en 
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4.2.4.3 Gear design of egg coll ·:ti ec ion conveyors 

The main egg conveyors motion can be achic 
pinion gears as shown in figure4 28 ieved by usmg gears, rack and 
down linear motion. · connected to the motor shaft to move up and 

Pinion Pitch Circle 

Pinion Pitch Radius- .-2 

Rack 

Figure4.28: Rack pinion gear 

For a rack and pinion to mesh together properly, the pitch of rack and pinion must 
be equal p.. = p pinion rack 

Note that the number of teeth on the rack is not relevant to the velocity ratio. 
The linear speed of the rack is simply a function of the pinion pitch radius and the 
angular velocity of the pinion. 

The conveyor distributed in the farm in front of cages (sub egg conveyors) 
moved using motor and use hobbing spur gear as shown in figure 4.30 to move five 
sub conveyors at the same surface and at the same time. 

l 
Figure4.29: Hobbing spur gear 

hobbing spur gear 
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Figure 4.30: Egg collection system 

Approximate Motor calculation for rack pinion gear: 

Linear speed=5m/min=0.083 m/s 

From eq(3 .15) 

v 0.083 rad 
=7 509Tia > 9.911, 

Choose standard dimension of spur gear from appendix D 

70 teeth and 7in pitch radius=17.78 cm 

Approximate weight of main conveyor =1200Kg 

The coefficient of friction between the gear rack Band the horizontal surface is () = 

0.31 
LFy=O (4-17). 

Frrctuon =mg 45--...............................,,, (4 -18), 

Where: 

Ffriction : friction force . 

µ: friction coefficient. 

m: total mass of body. 

g: gravitational constant (9.81) 
T = Ftriction * r · ··· ··· ·· · · ··· · · ··· · ·· ······ · · ·· ·· · · <

4 
.19), 
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Where: 

T:torque. 

r:radius of wheel 

From eq( 4.18) 

Fr/con = 1200 » 9.8% 0.3 = 3528 N 

From eq(4.19) 

T = 3528 » 0.17 = 599.76N 
Eq (4 .16) 

P= T = 599.76 * 0.911 = 0.54638 KW 

546.38136 = 746 =0.732 Hp 

main egg conveyor 

Figure4.3 l: Main egg conveyor. 

Gear design for sub egg conveyors motor 

In my design I need to move the sub conveyor to collect on the main eggs 
conveyor the motor ,each row of sub egg conveyor collect together when the main 

conveyor at the same surface . 

In my design use one 3phase squirrel cage induction motor with electrical clutch 

system. 

The system consists of 4 electrical clutches connected to 4 rods and the rods 
connect to pulley of sub egg conveyor, each 5 conveyor at the same row connect at 
the same rod and the clutch connects to the motor shaft as shown in figure4.23. 
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r< electrical clutch "'; I"'\ 
th 

en rode 

Figure4.32: Gear design for sub egg conveyors motor 

Motor data connected to their clutch gear 

Speed=3.5m/min=0.05833. 

Motor required to moving the sub conveyor =0.01S77KW 

Motor power need to rotate the load =0.01371KW. 

Torque Rating: The maximum rating torque of the clutch drive. 

Torque= po:er···································· (4 .17). 

_0.01577-1000- 270,344 N 
o.o5B333 m 

Operating Voltage: the input voltage range for an electrically-operated 
clutch=220Vac. 

An input current to the stator coil creates a magnetic field that lines-up the 
particulate to provide load engagement (clutches) or slowing (brakes). The coupling 
torque is controlled directly by the magnetic field that is created by the input 
current. Magnetic particle brakes provide good control and a wide range of holding 

torque at any speed. 

4.2.4.4 Electrical design of egg collecting system 

Allocation table Allocation table show the input and output parameter needed to 
control the feeding system using PLC as shown in Table 4.4. 

Symbol Function 
Em Emergency switch(@NC) 
SO Qffswitch(NC) 
Sl On switch ml (No) 

On switch m2(No) ,, oswchats 
Off switch of m 1 (N:C) 

,," ogrswcofayo) 
~~---~----------------~off switch of m3(NC) 
S30 
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LSI 
LS2 
LS3 
LS4 
Kl 

K2 

K4 
Cl 
CZ 
C3 
C4 

Limit switchl 
Limit switch2 
Limit switch3 
Limit switch4 
Contactor to operate m 1 
(sub conveyor) 
Contactor to operate m2(main egg 
conveyor) 
Contactor to control the motor move the 
main conve:xor (m3). 
Contactor to reverse the direction of (m3) 
Electrical clutchl 
Electrical clutch2 
Electrical clutch3 
Electrical clutch4 

Table 4.4: allocation table for cleaning system 

Signal taken from communication and replace the switches as shown in table 4.5 

Signal Function 

SO=+±=di##ffS#SE.==» 
SI 

Sb---%-f#st#ff=a== 
S3 
SIO 
S20 
S30 

On switch ml (No) 

On switch m3(No) 
Off switch of m1(NC).4###±"ael 
Off switch of m2(NC) 

Table 4.5: Signal taken from communication 

4.2.4.4.1 Pie connection 
' di ·f PLC connection of the feeding system as shown in Show the schematic iagram o 

[1gure4,33 as Ls2 Las sso szosso ss =z s1 so emergency 

f· ... 

g ~ = s ~ ~ s 
3 ~ ~ ~ ~ ~ 3E: 

~ ~ ~ ~ ~ 

~ ~ ~ ~ 
Co ~ ~ ~ ~ ~ s ~ ~ s 

~ ~ ~ ~ 2 

~ □
l<4 k:3 k2 k'I 

. of egg collection system. 
: 4.33; PLC connection Figure . · 
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4.2.4.4.2 Power circuit f o1 egg collection system 

Power circuit of egg collect" de Hon system shows the i% ; 
evices used and the protection de A» e motor distribution and control 

h 
· levices used (fu s own in figure 4.34. ses, over load, circuit breaker) as 

: : ::: 
. . . . : ... 

. . . . 
s + [p .... 

. . . . . . 
:::::¥· : ::: : : ~ : ::: : . . . 

Figure 4.34: Power circuit of egg collection system 

4.2.5 The feeding system: 

4.2.5.1 General description: 

The system consist of main hopper (tank), pipes, valves, sub tank (distributor), 
motor. 

The Main tank contain the feed and then push the feed using pump through the pipe 
which have screw inside it to make the move easily through it. 

Then the feed distribute through the valve in the pipe to sub distributor to distribute 

when needed. 

4.2.5.2 The valves system 

The system contain 1 O valves in the pipe to distribution the feed on the sub 
tank or the distributor, theses 1 O distributor, every side of cages have one, and 

everyone have valve above . 
When the control signal come from communication system to the control 

circuit of the valve motor, the Blades in valve body connects to the motor shaft and 
the material go through the distribution pipe to distributor. 

nk 
d" t 'b tor distributes the feed to one Column in one side of 

Every sub tar or listr1bu! B; :k d forth 
cage; the distributor will be movable along the cage ac an ° · 
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The shape designed to allow the feed follow in the Feedlots easily and also to 
follow in four Feedlots at the same time. 

To move the distributor use tow wheel based on Iron Bridge fixed above the 
cages along it as shown in figure 4.35. 

4.2.5.3 Motor design 

To move the wheels along need 3 phase squirrel cage induction motor connect 
these wheels with the shaft of motor with control according to communication signals 

The speed of motor needed about 10 m/min, so need frequency converter to 
control the speed of motor and the speed when the distributor empty is more than 
when it's full of food. 

In my design need 10 motor Ac squirrel cage induction motor to move the 
distributors we can connect every tow motor on frequency converter. 

Motor calculation for distributor 

motor 

distributor 

figure4.35: distributor system 

Velocity ◄

F. 4.36: wheel forces Analysis 1gure:·. . 

Distributor data: 
m 

Speed=10m/min=0.16666 

Weight=140 kg food+100kg structure. 

Using 2 wheels to carry. 

Diameter of wheel=30cm=0.3m 
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From force analysis on the wheel as shown in figure4.29 can calculate the motor 
power to move the wheels. 

From Eq(4 .14) 

v 0.16666 1.111rad 
() =» __ =» y s, 

r 0.15 s 
From Eq ( 4. 19). 

Fp/con = 240 » 9.8» 0.2 = 470.4N 
From Eq( 4 .17). 

T = 470.4 + 0.15 = 70.56N. m 

The weight distribute on the tow wheel, so the mass=mass/2 

70.56 
T==35.28N.m 2 

From Eq(4.17) 

p = T k 0== 35.28 * 0.6666 = 39.198 w 
Figure 4.37 show the feeding distributor 

. 4 37· Feeding system Figure. · 
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4.2.5.4 Electrical design of feeding system 

Allocation table show the input and output parameter needed to control the feeding 
system using PLC. 

Symbol(input) Function Symbol(output) Function Emergency Emergency Kl control ml switch(NC) 
so Off switch(NC) 

K2 reverse m I SI On switch m 1 (No) 
S2 On switch m2(No) K3 control m2 S3 On switch m3(No) 
S4 On switch m4(No) - 

reverse m2 K4 S5 On switch m.5(No) 
Sl0 Off switch of m 1 (NC) 

K5 S20 Off switch of m2(NC) 
t, S30 Off switch ofm3(NC) K6 reverse m3 S40 Off switch of m4(NC) 

S50 Off switch of m5(NC) control m4 
LSI Limit switch! 
LS2 Limit switch2 K8 reverse m4 
LS3 Limit switch3 
LS4 Limit switch4 

K9 control m5 
LS5 Limit switch5 

KIO Reverse m5 
LS6 Limit switch6 YI Valve! 

Limit switch7 Valve2 LS7 Y2 .. 
Limit switch8 Y3 Valve3 LS8 

Valve4 Limit switch9 Y4 
Valve5 

LS9 
Limit switch1 0 Y5 ·~ .. 

LSI0 
Table 4.6-b Table 4.6-a 

· ti n Signal taken from communica Io 

Sl 
S2 
S3 
S4 
S5 

On switch m 1 (No) 
On switch m2(No) 
On switch m3(No) 
On switch m4No) 
on switch m5(No) 

aaa aaa Off switch of ml(NC) 
S10mets or switch of m2(NC) 
$20 Ofswitch of m3(NC) 
S30 Off switch of m4(NC) 
S40 Off switch of m5(NC) 

Tabel 4.7: Signal taken from 
communication 
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4.2.5.4.1 Pie connection of feed· mg system 

Show the schematic diagram of PLC . 
figure4.38 connection of the feeding system as shown in 

1s10 Is9 Is8 !$7 Is6 Is5 Is4 Is3 !s2 ls1 s50 s40 s30 s20si0 s5 s4 s3 s2 si i.O em 

(') 
0 
3:: z z z z z z z z z z z z z z ~ »O I\) I\) I\) I\) I\) ~ I\) I\) ~ z z ~ z z z ~ z 0 (D 0) .... a, "' <,) I\) ~ G a ~ G :;;: 3 .:; z z z z z z z z z z ~ "' s <O 0) .... C) "' ... (,) "' ~ 0 

0 0 g 0 0 0 0 0 0 0 C C C C C C C C C (') -I -I -I -I -I -I -I -I -I 
0 ~ <,) I\) I\) I\) ~ I\) ~ I\) 0 (D 0) 0) 
3:: 

<,) 0 0 
~ 

Figure 4.38: PLC connection 

4.2.5.4.2 Power circuit of feeding system 

The power circuit shows the motor distribution and control devices used (contactors 
switches) and the protection used (fuses, over load, circuit breaker) as shown in 
figure4.39 

- · - • • · · lfLI ........... 

. 4.39- Power circuit of feeding system 
Figure . · 
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4.2.5.4.1 Pie connection of feeding sy-skm 

Show the schematic diagram of PLC connection of the feeding. system as s 
figure4.38 

ls10 ls9 ls8 Ms7 IsG ls5 ls4 ts'3 h5? f#15O 40«30470st0 sS s4 s3 s2 

Figure 4.38: PLC connection 

4.2.5.4.2 Power circuit of feeding system 

The power circuit shows the motor distribution and comro - J~, .· ~::-- - ~: - 
switches) and the protection used (fuses, over load, cir;;uit ~---"-' ,_.' •,' 
figure4.39 

......... 

.. .. .. . lfl,1 

\ 
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4.3 Software design 

In this section, and due to our Sh rt . . . 
. . o age in programming skills, we will present 

a little about software design for the system components as the following. 

4.3.lMonetoring system 

The monitoring system contains the PIC l 6F877a as the head master device 
for the system, the first thing is that the manager initiates its functions from the 
mobile node as an AT command, and then through the Wi-Fi network the commands 
arrives to the X-Bee IC on the controlling system, the function of the X-Bee is to 
receive this command and passes it to the microcontroller. 

Here comes the job of the microcontroller; the microcontroller is always in the 
ready state, waiting or the command from the X-Bee IC via its serial ports. After this 
point microcontroller starts the comparing process, it compares the strings that arrived 
from the AT command to its own predefined strings, if the strings are equal then a 
cretin function will start working. 

The microcontroller has three strings to compare with and another three 
corresponding functions to carry out. Figure 4.19 shows the flowchart witch presen 
the way of how the flow of control in programming side in the controllmg node. 

Start 

S = string 

I 
Reads 

------l- 

r% ! ' Read 
Read Humidity 

Telll>erature . ! 
l.. Send to X-Bee 

Start 

s='C' 

l 
Read 
camera 

h 

d 
: for the monitoring system 

: I: Logic lestgnl' Figure 4.45 '% 
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Taking in concern that the microcontroller PIC16F877a programming code 
must have the ability to accept two or more commands at the same time; due to the 
fact that there is a multiple function need to be caring at the same time, hence, to 
make sure that we can use the If, else statement which allows us to carry out a first 
command for example and ignoring others since that there is only one character on the 
command, and then to go back to ready state for waiting the next command and so on 

4.3.2 Controlling system 

Figure 4.20 shows the block diagram for the logical software design for the 
controlling node, as the same of the monitoring node the controlling nod contains a 
microcontroller which is PIC16F 688 smaller then the PIC 16F877a due to its smaller 
function that need to be take caring. 

Start 

S= string 

{ 
Reads 

~------=-----+! 

Temperature 
Decreasing 

S='F' S='H' 

l 
_ _..:::S=::..-~·r_· --~l~S=_·_c_· -S=?'T'.'H';c;e:.-E.- ~:.__sta·1-r1----,1 

i Humidity 
start Feeding Decreasing Collecting 

1, 

Start 
Cleaning 

start 

Figure 4.41 Block diagram 

. . . the mentoring node from the 
fallows in designing .;% fo th The same strategy that we a . de with a little minimizing torm e 

nware side it stills iota tor the cont®,," non e controlling nod. So the 
so ar . . that we don't need a ee d from the X-Bee -which comes feedback side; smce • · the commanc ed 

in hold mode, waiting here is a cretin command nee to "ttt 6«35%3{%4-65 
b te the PIC do it and also ge hieve using the If, else statemen . e execu d that we also can ac 
command to comes, an 
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4.3.3 Human interfacing system 

In the android mobile application, we have five activities on the mobile for 
monitoring and controlling the farm, monitoring includes the temperature, humidity, 
and camera reading. User requests readings by the android application. But in the 
controllmg part user make the motors of feeding, cleaning, collecting eggs and suction 
fan on/off. 

The first activity is the main activity contain user name and password, after 
programming the two button in this activity for user name--PPU- and password -PPU 
.after entering the correct user name and password you move to the second activity, 
this activity contain two choices monitoring or controlling. if you select monitoring 
you launch the third activity, this activity contain three choices for monitoring 
(Temperature reading, Humidity reading, and camera reading). user select the function 
he want to do. The reading of sensors came from laptop (server) using net beans [] 
program that connect with the mobile using IP then give the sensor reading to mobile. 
If user selects the controlling part he launches to the last activity that contain toggle 
button to make the motors On/Off. 

Each activity programmed using java language in Eclipse program, each 
contain group of functions related to the farm, monitoring contain three functions and 
controlling contain five functions. 

Monitoring activity as shown in figure 4.21 contain three major functions 
h l t e Of them he launch to another activity to read temperature, wnen user seiect once,, la ch hv ·idit :1:a thi part of code on humidity button to launch umility humidity, or camera, is is a 

activity. 

J Camera J , _ a 
. M nu on Mobile Application. Fig 4.42: Monitor Ia 

******************** ************************** *********************** 
android:onClick= "humidity" 
android:text= "Humidity" > · 

idity activity is \\ the function in the humi 1 

11 • er" android:onClick= 'trigg 
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android:text= "Humidity Reading" I> 

Code to get data from server: 

case R. id.humiditySensBtn: 
try { 
URL url = new 
URL("http:l/192.168.0.109:80921SmartFarmProjectlgetData?x==Humidity");HttpURL 
Connection con= (HttpURLConnection) url.openConnection(); 
String result= readResult(con.getlnputStream()); 
TextView txt = (Text View) find ViewById(R.id.humidity Txt); 
txt.setText(result); 

} 
catch (Malformed URLException e) { 
II TODO Auto-generated catch block 
e. printStackTrace(); 
} 
catch (Exception e) { 
II TODO Auto-generated catch block 
e. printStackTrace(); 
} 

********************************************************************* 

Th controlling activity figure 4.22 contains five toggles to make the motors 
(feeding, cleaning, egg collecting, temperature or humidity decrease) On/Off. 

cte iring 

Humidity t 
the Mobil Application . 4 43 Control Manu on Figure . 

d to activate each toggle: . . rt of the Java co e 
This is a pa **************** 

, e le e sk le ft ale aft al le sf 3file le if alike sf if file j ale kif ak ale k ak k l#6 

******************** 

Public void cont(View ot ,, 
. (RI out contra , setContent View( .lay' · 
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public void sendData(View v){ 

String data=""; 
switcb(v.getld()){ 
case R.id.c/eaningTgl: 
data= "cleaning"; 
break; 

kak ak 3k k k 3k k k ak k k k ike k kt ike sf keke 3k sfe {e 3fake sf s ske sf sf sfe sf ke sf ke sf{eke sf st sf sk sfesks sf k sf sf sk sf 3fat st sf stalk k{at sfak sot e 3pe 

Figure 4.23 shows the flowchart of the android applications that the user can 
do and how the way of doing it: 

Start 

l 
Enter user name 
and your password 

l 
Select one ct the 

Controlling 

l 
Controlling 

Send Command 

Monitoring or 
Controlling 

Monitoring Select One of the 
Monet orig 

I 
Get reading 

" . for Android Application. Figure 4.44: Block Diagram 
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Chapter Five 

Testing performance 

5.1 Introduction 

5 .2 Monitoring node testing 

5 .3 Controlling node testing 

5.4 Hardware implementation 
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5.1 Introduction 

In this chapter we will present h . . 
. ow we implement the system components together and the testmg operation for all syst em components. 

5.1 Monitoring node Testing 

As we explained in the previous chapter the monitoring node contains three 
main devices; LM3 5 temperature sensor, HS11011LS humidity sensor and the CCD 
camera, here are the testing process for each device. 

5.1.1 LM35 Temperature sensor Testing 

Figure 5.1 present the real testing for measurement that the LM35 gives as 
voltage. The reading of the voltmeter is 0.27 volt, that present the output of the 
sensor in term of voltage and relating this reading to equation 4.1 the temperature r in 
centigrade will be equal to 10 the voltmeter reading which equal to 27 C. 

s, vu 

Figure 5.1 LM35 reading. 

ltage we entered it to PIC 16F877a. ture level as a vol > 
After taking the tempera . . fi the PIC 16F877a on Proteus software, 

h the simulation tor . 
figure 5.2 in next pages ows . he PIC sends the reading to the serial 

d. ·t 1 conversion, t e after doing the analog to lg1ta 
port on order to get to the X-Bee. 
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Virtual Terminal 

and \ 
,,. ' 

I 
I 

I 
, 

{ 

Figure 5.2-T . . emperature level at the PIC 16F877a output. . 

5.1.2 HS1101LS Humidity 1 sensor Testing 

Figure 5.3 present the real im le . . . the figures shows the output rag; .''""®@tion circuit for the HS1101LS sensor 
UT ing tor t e amplitude of th h idi' 

-33C device which equal to 2 31 V d h . e um1 tty signal on the 
396 device which equal to 6.55K1z. an t e readmg of its frequency on the GDM- 

Figure 5.3 :Humidity circuit testing 

On other hand figure 5.4 next page present the humidity signal on the 
oscilloscope that we used in the university, this humidity signal is not a square signal 
we need to square it using the LM741 as a comparator in order to get it into the PIC, 
figure 5.5 present the humidity converted signal to the square one, but also the 
problem that we are facing hear is that our PIC cannot read frequency up to this range, 
and the maximum value that the PIC can handle is2.3KHz, so we convert this 
humidity signal frequency to a low frequency one. Using the JK flip flop. 
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Figure 5.4 :Humidity circuit testing on the oscilloscope. 

ll -.ll•--•-- -~-----;-- 4.0NSa✓s . - ·-· -- . - ·-· ---- . ·--·-----------------------1 ! v 

Ill 11 1 n • -@, 
l ! 
~ j 

j 

' 
(±5is ii@u 

Figure 5.5:Humidity Square signal. 

Now, to get the square low signal into the PIC 16F877a, we used the CCP 
PINS, on PIC software side we can manipulate mathematically according to equation 
4.2 to get out the value of humidity and sending it to the serial port to X-Bee. Figur5.6 
shows the output at the serial port of the PIC when the humidity need to be reed. 

F
. 5.5:Humidity Reading in PIC signal. 
igure . · 
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5.1.3 CCD camera Testing 

Figure 5.7 present the output f 
PIC16F877a, it's about serial HEX h o the CCD camera at the output of the 
h c aracters need to be rt · J I t at we used Java program to d ' conve via ava anguage, 

0 so. 

Virtual Terminal 

,Wl080'18A · 
','J~,Af.:l,'ib8ijltbSS4G . ·iiifiii•" - · . 6 36 4600655460±6izFi,,, xi.,,, :39338384485¢4Fi@is4sj ra 5iii5i 5&s&6sssri? 
38 38 49485c4E4445846j88a6siz % s266 sg6&8j4E?2? 
6 6 499BFFc46BS ±825i63636284630(_ 1i?be 
77'28 79 79838 48586878888@9 39499697989998828 34 485A6 
, Ff, P"?P8P9 PA PPC101F018M38181019UH1!!1ft18101081000000 
?F8F9 PAPPC401Rt108031Hl!l1810101010Ul181flffl!.!~~10n0800 
3?38393A434145164748494A535i55S65?58595A6364b0C!l065 
393A434445464748494AS3S455565758595A636468806f 

Figure 5.7: CCD Camera Output 

5.1.4 X-Bee Wi-Fi Testing 

When we start configure the X-Bee Wi-Fi components, we discovered that our 
X-Bee adapter doesn't support it, due the fact the X-Bee need at least 766 mA at 
stating, and the adapter has its own limitation on current, current should not exceeds 
500mA, so we tried to use deferent software in order to over con this problem but we 
didn't succeed, figures 5.8 shows deferent types of software that we tried using it to 
get access to the X-Bee Wi-Fi. 

. 5.8: Used to configure the X-Bee. Figures . • 
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so we replace the Wi-Fi with Zig-Bee fi 
, gures 5.9 present the zig-bee testing. 

Figures 5.9: Testing Zig-Bee. 

5 .2 Controlling node testing 

In controlling node we used the PIC16F688 due to reasons that we explained 
previously. But while implementing the project component the PICI 6F688 was 
damaged, and for the shortage in time we decide to use PIC16F877a due to the fact it 
exist in the local market. Figur 5.10 present the testing for the controlling node, 
according to the terminal texts as you can see the switch are on and thay are off also 
according to the case of the latter. 

, 
L 
a 5 
¥ 
> 
;,., 
/ 
Cl • r • ,. 
• . 

. 5.10: controlling node testing. Figure . · 
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5.3 Hardware implementation 

Figure 5.11 Represent the d d . . · temo tesignin l 
cleanmg, eggs collection, feeding syst d g_e~era shows the operation needed em, anc humidity system. 

Figure 5.11 : demo frame 

5.3.1 Cleaning system: 

The figure show the cleaning conveyor in the project demo with 3 phase 
induction motor and use gear box to reduce the speed suitable for cleaning 
application. The conveyor be under the cage demo 

F
. 5.12 Cleaning conveyor igure . • 
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5.3.2 Eggs collecting system 

The figure 5 .13 Show a conveyor beside the cage used to collect the eggs, the 
cage slant with a degree allows the egg to collect on the egg conveyor. 

Use gear box with ratio 1 :50 and tow sprocket gears (N 1 = 16 teeth, N2=25 
teeth) to reduce the speed as needed about 16 rpm, where the speed control is very 
important. 

Figure 5. 14:Eggs collecting conveyor 

5.3.3 Feeding system . . 
. t of hopper as the distributor fe :di system conss 

The figure 5.15 :show the ee mg d "th a 3 phase induction motor 
h er connecte WI connected with wheels carry the opp · 

through Screw 

t±p ad the feeder th motor an : 5,15: Hopper wit Figure. · 
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5.3.4 Humidity system 

In figure 5 .16 Represent the suctio f; . on an in the demo as a humidity controlling 

d 
I 
I 

{ 
- -t 
I ; 

.. }, 
, 

' f 

f 

Figure 5.16 : Suction fan 

5.3.5 Control room 

Contain the circuit barkers, over loads, contactors, relay, switches, PLC 
,frequency converter. 

• I 
I 
I 

r • 

· · de and outside. 
Figure 5.17 : control room ms1 
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se 
0::. o:: S\Yitch for :VU 
Corf syich fibor M2 

I 

I C.:,_'o:E s:\-vrrch for :.\13 
?u.sr.Q llit0r: (KO) for the fan 
P ushoutton (N c) for the fan 

: 
Li;-n rt switch (Ls2) 

Table-5.1 :input of PLC 
Limit switch (Ls l) 

output table shows the output parameters of PLC as shown in table 5.2 

comment 
Contactor for motor I 
Contactor for motor 2 
Contactor for motor 3 
Rela forfan 
Rela to reveres MI 

Table 5.2: output of PLC 



5.3.6 Electrical design of demo 

Power circuit contain the elect . 1 d' . . nca istnbution of motors as shown in figure 5. 

r1Jv 

ll 

J J1 ••-m 
· g 

' I I 

~r"--:-:_ - cc-:-:_ CC.-:-:_ - cc:-:::-:: :-:: - :-:: :-:: ---: :-:: :-:: :-:: :-:: :-:: :-:: :-:: :-:: :-:: :-k: 
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Figure 5 .18 :power circuit of demo 

PLC connection of demo cantains the inputs and outputs as shown in figure 5. : 

s7 s6 s!! s4 s3 s2 s1 

□□ ..... 
o ' ..... 
0 z ~ z ~ ~ z z z z z z z ~ z a = ~ z 

~ » <O CD ] a, (.11 4 (,.) N C> 

<SI (,) N » C> 

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 ..... 

C C C C C C C ' 
C C C C C C C ~ -i -i 3 ] 

..... 
--f --f --f --f --f --f -i -i -i (,.) N C> 0 

co » » l » <O CD j a, (.11 2 
0 <SI (,) po » 

= 

R2 k1 

Figure S.19 :plc connection 
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Allocation table: 

Input table shows the input parameters of PLC as shown in table 5.1 
in ut 
so comment 
S1 Erner enc switch 

S2 On/off switch for Ml 

S3 On/off switch for M2 

S4 On/off switch for M3 

S5 Pushbutton O for the fan 

S6 
Pushbutton c) for the fan 

S7 
Limit switch Ls2 

Table 5.1 :input of PLC 
Limit switch (Lsl) 

output table shows the output parameters of PLC as shown in table 5.2 

OU comment 
K Contactor for motor 1 
K2 1 Contactor for motor 2 
K3 Contactor for motor 3 
Rl Rela for fan 

Rela to reveres MI 
Table 5.2: output of PLC 
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Chapter Six 

Recommendation and Conclusion 

1.1 Introduction 

1.2 System achievements 

1.3 Real learning outcomes 

1.4 Recommendation 



1.1 Introduction 

. . Our project was mainly designed ti . . 
traditional farms inside Palestine . d or improvmg the monitoring and controlling 

. 1 d . ' m or er to hel . h d animal production - Eggs production- '- ·ia, { mn the leveloping process for the I+ inside our country, 

Meanwhile, we have some su, :ti 
the future work, and that what the ,,,8lions and recommendations for helping on 

sections presents. 

1.2 System achievements 

. At this point, we can say that nearly all the aims of our s stem 
achieved; and these achievements are listed in the next few points. y 

✓

have been 

Building mobile application to control all over the system using the android 
language, as a human interface to the system. 

V Building a full automatic system to carry out all functions that the manager 
usually does in his farm, hke cleamng, feeding, and eggs collecting. 

✓ Implementing remotely controlling system, which allows the manager to 
activate subsystems remotely. 

✓ Implementing a wirelessly monitoring system that can monitor humidity and 
temperature levels, besides monitoring the surrounding area via cameras. 

1.3 Real learning outcomes and conclusion 

During the executing process of "Smart Farm" project, we faced a lot of 
challenges, challenges that we have manage to gain a lot of helpful outcomes from it, 
and eventually we gain a large experience in the following points: 

• The team work of the project put the aims of the project and studied the 
theoretical part of the project (theories and laws). The team proved that 
the theoretical methods can be executed in real world and they can be 

applicable. 

k as team and how to distribute duties for the team 
• Learn how to wor 

members. 
· g a PIC16F877a microcontroller using PIC C 

• Learn how to programmin 
software tool. 

. a PIC16F688 microcontroller using Micro C 
• Learn how to programming 

software tool. 



• Learn how to down} d 
Progr · oa the cod amming circuit. es on PIC using PC and homemade 

• Learn how to design mobile a . . pplication using Android I 
• Learn how to confi anguage. 

rgure X-Bee Zig B . ee device using the X-CTU 
• Learn how to interface the program. 

CCD camera to the PIC 16F877 
• L h a. 

earn ow to interface the LM35 t emperature sensor to microcontroller 
• Learn how to interfa er ace and celebrate the HS 110 I LS h id; umlity sensor 

• Learn how to programmin h . software. g t e PLC Unit using the delta programming 

• Learn how to imp le t th 1 . tool. men e e ectncal circuits on board using wire Raping 

• Learn how to deal with deferent types of motors and th . . ere circuit. 

• Learn how to use mechanical workshop in order to build the project demo. 

1.4 Recommendation 

As a project designer, after implementing this system, we have a several 
recommendations that we advice for whom intend to go ahead with this project in 
order to get a good performance. 

• This system can be improved by making the monitoring node moving all 
around the farm using a conveyor in order to minimize the number of 
monitoring nodes. 

• Also we recommend to get the X-Bee Wi-Fi especial board in order to 
configure the X-bee Wi-Fi, to allow the Mobile station directly communicate 
with the system through the IP not via the PC, 

• As advantages, this system any one can use the controlling node to control in 
any other systems, and in very easy method you can increase the numbers of 
relays so that you can control in many subsystems .. 

• Also this monitoring system can be used to monitor any other place for the 
temperature and humidity levels besides that this system can be also upgrade 
by using other types of sensors in order to monitor other parameters. 

Th 11 f tern can also be upgraded to be fully automated ones so 
®eggs coll®c""#","j,nan interference in the arranging process of eggs. 

t t you can gave up 
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Appendix 1 
Mobile application programming code: 

Main activity.java 

import java.io.BufferedReader; 
import java.io.lOException; 
import java.io.InputStream; 
import java. io. InputStreamReader; 
import java.net.HttpURLConnection; 
import java.net.MalformedURLException; 
import java.net.URL; 

import android.app.Activity; 
import android.media.MediaPlayer; 
import android.os.Bundle; 
import android.view.Menu; 
import android. view. View; 
import android. widget.EditText; 
import android.widget.TextView; 
import android.widget.Toast; 

public class MainActivity extends Activity { 

@Override 
protected void onCreate(Bundle savedinstanceState) { 

super.onCreate(savedlnstanceState); . 
setContent View(R.layout.activity_main); 

} 

@Override a(Me 1enu) { 
public boolean oncreate0piosMe,""""', ,,, ir i is present. 
//Inflate the menu; this adds items to . 

,fl, ·(R. 1enu.main, menu); getMenulnflater).int late .m · ' 
return true; 

} 

public void fnl (View v){ 

EditText el,e2; . Id(R id.username); 
el=(Edit Text)find ViewBy! · 
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e2=(Edit Text)find ViewById(R.id.password); 
String user,pwd; '· 
user=e l .getText().toString(); 
pwd=e2.getText().toString(); 
//Toast.makeText(this, "w2",Toast.LENGTH_SHORT).show(); 
if( user .equals("PPU")&&pwd.equals( "PPU")) { 

set Content View(R.layout.monitoring_controlling_form); 
//Toast.makeText(this, "Soun will 

play",Toast.LENGTH_SHORT).show(); 

MediaPlayer m =MediaPlayer.create(this, R.raw.alrighty); 
m.start(); 
//Toast.makeText(this, "Sound 

Played",Toast.LENGTH_SHORT).show(); 

} 
else{ 

Toast.makeText(this, "wrong 
usernamelpwd",Toast.LENGTH_SHORT).show(); 

} 
} .. 
// this constructor used to open Control Activity 
public void cont(View ){ 

setContent View(R. layout. control); 
} 
public void mon(View v){ . . . 

setContent View(R.layout.monitoring); 
} . 
public void Temp( View v) { . 

set Content View(R.layout.sensors); 

} . . v· ){ public void humidity(''iew v),_ 
set Content View(R. layout.humidity); 

~ublic void camera(View o ,, 
setContentView(R.layout.camera, 

} 
public void back(View v){ storing_controlling_form); 

setContentView(R.layout.mom or - 
} 
public void OK(View v){ ·toring_controlling_form); 

setContentView(R.layout.monz - 
} 

t (View v){ public void sendDatf 
String data- , 
switch(v.getldO){_, 

R 1.d cleanmgTg · case • · 
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data = "cleaning": 
break; ' 

case R.id.humidityTgl: 
data = "humidity": 
break; ' 

case R.id.tempratureTgl: 
data = "temprature"; 
break; 

case R.id.feedingTgl: 
data = "feeding"; 
break; 

case R.id.eggTgl: 
data= "eggCollection"; 
break; 

} 

try { 
URL url = new 

URL("http:11192.168.0.109:80921SmartFarmProject/control?para="+data); 
HttpURLConnection con = (HttpURLConnection) 

url.open Connection); 
String result= readResult(con.getlnputStream()); 
/IToast.makeText(this, result, Toast.LENGTH_LONG).show(); 

}catch (Exception e) { 
II TODO Auto-generated catch block 
e. printStackTrace(); 

} 
} 

private String readResult(InputStream is) { 
String result=""; 

try { S rnR der isr = new InputStreamReader(is); 
Input.Streat eac ader(i:); 
Buffered Reader br = new Buffered Reader(isr); 

String line; 

while((line = br.readLine))!=null) 
{ result = result + line; 

} 
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} catch (IOException e) { 
ll TODO Auto-generated catch block 
e.print Stack Trace(); 

} 

return result; 
} 
public void trigger(View x) { 

switch(x.getld)) { 

case R.id. TempSens Btn: 
try { 

URL url = 
newURL("http:11192.168.0.109:80921SmartFarmProjectlgetData?x=Temprature"); 

HttpURLConnection con= (HttpURLConnection) 
url.openConnection(); 

String result= readResult(con.getlnputStream()); 
Text View tempratureTxt = (TextView) 

findViewByld(R.id.tempratureTxt); 
temprature Txt. setT ext( result); 

} catch (MalformedURLException e) { 
II TODO Auto-generated catch block 
e.printStackTrace(); 

} catch (Exception e) { 
II TODO Auto-generated catch block 
e.printStackTrace(); 

} 
break; 

case R.id.humiditySensBtn: 
try { 

URL url =new ·id") 
mP+ iect/getData?x=Humility' I; URL("http://192.168.0.109.8092/SmartFar pji,URL.connection) 

HttpURL Connection con 
url.openConnection(); . It = dResult(con.getlnputStream)); 

String resu t==rea v· ) find ViewById(R.id.humidity Txt); Text View txt = (Text' 'iew 
txt.setText(result); . ) { 

dURLException e 
} catch (Malformec +erated catch block 

II TODO Auto-gen 
e. printStackTrace(); 

}catch (Exception e) { rated catch block 
II TODO Auto-gene 
e.print Stack Trace); 

} 
break; 

case R.id.cameraSensBtn: 
try { 
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android:hint="Enter Password"> 

<requestFocus /> 
</EditText> 

<EditText 
android:id="@+idlusername" 
android:layout width="wra,n t ,, • P CO ent 
android:layout_height="wrap content" 
android:layout_above="@+id/password" 
andro1d:layout_marginBottom="55d ,, 
android:ems="J 0" 'P 
android:hint="Enter Your Name" I> 

<Button 
android: id="@+ idlbutton2" 
android: layout_ width= "wrap content" 
android: layout_height="wrap_content" 
android:layout_above="@+id/buttonl" 
android:layout_alignLeft="@+id/password" 
android:layout_marginBottom="32dp" 
android:onClick=''fnJ" 
android:text="OK" /> 

</RelativeLayout> 

Monitoring_ Controlling.xml: 

<Re lat iveLa yo ut xmlns :android= "http://schemas. android. com/ apk/res/ android" 
android:layout_ width=''.fill _parent" 
android:layout_ height= ''fill _parent" 
android: background= "@drawable/s3" 
android:orientation= "vertical"> 

<Button 
android:id="@+idlbutton2" 
android:layout_ width="wrap_content" 
android: layout_height="wrap _ content" 
android:layout-below="@+id/buttonl" 
android:layout_center Horizontal= "true" 
android:layout_margin Top="70dp" 
android:onClick="cont" 
android:text="controlling" I> 

<Button 
android:id="@+frllbuttonl" ,, 

:. ·idth="wrap_content android:layout wI =-- :.erht="wrap_content android:layout e1gl - » 
- • T> 3="true android:layout ahgnParent op . 2,, pR j±ht= "@+id/button android:layout_aligr 1g! 
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android:layout_marginTop="J J9d ,, 
android:onClick="mon" 'P 
android:text="monitoring" [> 

</Re lativeLa yo ut> 

Monitoring.xml: 

<Button 
android: id="@+id/humidity Btn" 
android:layout_ width= "wrap content" 
android: layout_ height= "wrap- content" 
android:layout_alignLeft="@+id/button2" 
android:layout_ alignParentTop="true" 
android:layout_alignRight="@+idlbutton2" 
android:layout_marginTop="J93dp" 
android:onClick="humidity" 
android:text= "Humidity" [> 

<Button 
android:id="@+id/backBtn" 
android:layout_ width="wrap _content" 
android:layout_ height="wrap_content" 
android: layout_ alignLeft= "@+ idlcameraBtn" 
android:layout_ alignRight= "@+ id/button2" 
android: layout_ below="@+ id/cameraBtn" 
android:layout_ marginTop="l 8dp" 
android:onClick= "back" 
android :text= "Back" /> 

<Button 
android:id="@+id/cameraBtn" 
android:layout width="wrap_content" 
android:layout_height="wrap_content" , 
android: layout_alignLeft="@+id/humidity Btn 
android: layout- alignRight="@+id/button?" 
android:layout_below="@+id/button?" 
android:layout_margin Top="22dp" 
android:onClick="camera" 
android:text="Camera" I> 

<Button 
android:id="@+id/button2" ,, 
android:layout_width="wrap_content' 

:. je-ht="wrap_content android:layout_aeigh!"_,-+ jd/humidity Bin" 
android:layout_align.Botto®,, ·pae" 
android:layout centerHonzon 72d ,, ,r' lp android:layout_marginBottom= 

:5-T, android:onChc = 1. emp ,, 
1 android:text-"Temperature > 
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</RelativeLayout> 

Sensors.xml: 

<RelativeLayout xmlns:android="http'//. h . 
android:layout_width="fill_pare,l»" "emas. android. com/apk/res/android" 
android:layout_height="fill_parent" 
android: background= "@drawable/s3" 
android :orientation= "vertical" > 

<TextView 
android:id="@+ id/tempratureTxt" 
android:layout_ width="l 69dp" 
android: layout_height= "wrap content" 
android:layout_align Baseline="@+ id/TempSensBtn" 
android:layout_alignBottom="@+id/TempSensBtn" 
android: layout_toRightOf-= "@+ id/TempSensBtn" /> 

<Button 
android:id="@+idlbuttonl" 
android: layout_ width= "wrap_ content" 
android:layout_ height="wrap _ content" 
android: layout_ alignLeft= "@+ id/TempSensBtn" 
android: layout_ alignRight= "@+ id/TempSensBtn" 
android:layout_ below="@+id/TempSensBtn" 
android:layout_marginTop="J J7dp" 
android:onClick="back" 
android:text="Back" /> 

<Button 
android:id="@+id/TempSensBtn" 
android:layout_ width="wrap_content" 
android: layout- height="wrap_content" 
android:layout- alignParentTop="true" 
android:layout_center Horizontal="true" 
android:layout_margin Top="139dp" 
android:onClick="trigger" 
android:text="Temp.reading" I> 

</RelativeLayout> 

Humidity.xml: 
11/. h as.android.com/apk/res/android" 

d ·d-"http·11sc .em • <RelativeLayout xmlns:an ro1 - ,,· 
android: layout_width="fill_paren!' 
android:layout _height-"il ",,» 
android:background="@drawable 

d 'd . "t " android:gravity=' top' ., 
android:orientation= "vertzcal > 
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<TextView 
android:id="@+id/humidity Txi" 
android: layout_ width= "245dp" 
android: layout_ height= "wrap content" 
android: layout_align Baseline="@+id/humidity Sens Bir" 
android:layout_alignBottom="@+ id/humidity Sens Bin" 
android:layout_toRightOf= "@+ idlhumiditySensBtn 11 /> 

<Button 
android: id="@+ idlhumiditySensBtn 11 
android:layout_width="wrap_content" 
android:layout_ height="wrap_content" 
android:layout_above="@+idlbuttonl" 
android: layout_ centerHorizontal= "true" 
android:layout_marginBottom="l49dp" 
android:onClick="trigger" 
android:text="Humidity Reading" /> 

<Button 
android:id="@+idlbuttonl" 
android:layout_ width="wrap_content" 
android:layout_ height= "wrap_ content" 
android:layout_ alignLeft= "@+ id/humiditySensBtn" 
android:layout_ alignParentBottom="true" 
android:layout marginBottom="l 28dp" 
android:layout_toLeftOf="@+ idlhumidityTxt" 
android:onClick="back" 
android :text= "Back" I> 

</Re lativeLa yo ut> 

Camera.xml: 

• II If-82> 
<?xml version="J.O" encodm~-~! - -ilschemas.android.comlapk/res/android" 
<Relative Layout xmlns:android= "http. 

android:layout_ width= ''fill _yarent':, 
android:layout height=''fi/l_yarent ,, 

:. 3d="@drawable/s3 android:background=' ,, 
android:orientation="vertlcal > 

<Button ,7" 
android:id="@+ul/button t" 

idth="wrap_ conten android:layout_wic =' - ,j" 
h . ht- "wrap conten ,, android:layout_acB, «a+id/cameraSensBtn 

android:layout_aligk,a+id/camerafxt" 
android:layout_aligl,, ,fjcamerasens Btin 
android:layout_below" ="85dp" 
android:layout_margm~ P 
android:onClick="back 

"B " /> android:text= ac 

123 



<TextView 
android:id="@+idlcameraTxt" 
android:layout_width= "wrap_ content" 
android:layout_height="wrap_content" 
android:layout_align Bottom="@+id/e «S . . - . icamera ensBtn" 
android:layout_align Top="@+id/cameraSens Bin" 
android:layout_toRightOf="@+id/came aSe sB 

- 11 era ens tn" /> 
<Button 

android:id="@+idlcameraSensBtn" 
android:Iayout_ width= "wrap_ content" 
android: layout_ height= "wrap content" 
android:layout_ alignParentLeft= "true" 
android:layout_alignParentTop="true" 
android:layout_marginLeft="75dp" 
android:layout_ marginTop="J 48dp" 
android:onCiick="trigger" 
android:text="Camera Reading"/> 

</RelativeLayout> 

Control.xml: 

<?xml version="J.0" encoding="uif-8"?> 
<RelativeLayout xmlns:android="http://schemas.androidcom/apk/res/android'' 
android:layout_ width= "fill_parent" 
android:layout_ height= "fill_parent" 
android: background= "@drawable/s3" 
android:orientation="vertical" > 

<ToggleButton 
android:id="@+id/eggTgl" 
android:layout_ width="l 34dp" 
android:layout_ height="wrap_content",, 
android:layout_alignLeft="@+id/cleanzn~Tgl ,, 
android: layout_alignRight="@+id/cleaning/g! 
android:layout below="@+id/cleanmgTgl 
android:layout_margin Top="20dp" 
android:onCiick="sendData" 
android:text-"ToggleButton" 
android:textOff= "Egg collecting" 
android:textOn="Egg collecting" I> 

<Toggle Button 
android:id="@+id/tempratureTgl" 
android:layout width="] J9dp" ,, 
android:layout]_height="wrap col",7I" 

. - . nL ft-"@+ullc eanm android:layout_aligr ett' ,3&,-dingTgl" 
d . 1· R" ht-"@+IwJee l android:layout_align! .1g! ' 
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android:layout_below="@+id/feeding Te] 
android:layout_margin Top="I6a, ' 
android:onClick="send Data" 
android :text= "Toggle Button" 
android:textOff="Temprature decreasin-" 
andro1d:textOn="Temprature decreasin;,' I> 

<Toggle Button 
android:id="@+id/feedingTgl" 
android:layout_ width="132dp" 
android:layout_ height="wrap_content" 
android: layout_ alignLeft= "@+ id/ cleaningTgl" 
android:layout_alignRight="@+id/eggTg/" 
android: layout_below="@+id/eggTgl" 
android:layout_ marginTop="J 4dp" 
android:onClick="sendData" 
android:text="ToggleButton" 
android :text Off= "Feeding" 
android:textOn="Feeding" /> 

<Button 
android:id="@+id/buttonl" 
android:layout_ width="J 32dp" 
android: layout_ height= "wrap_ content" 
android:layout_alignLeft="@+id/humidityTgl" 
android:layout_alignParentBottom="true" 
android: layout_ alignRight= "@+ id/humidityTgl" 
android:layout_marginBottom="72dp" 
android:onClick= "back" 
android:text="Back" /> 

<ToggleButton 
android:id="@+idlhumidityTgl" 
android:layout_ width="] 07dp" 
android:layout_height="wrap_content" ,, 
android:layout_alignLeft="@+id/tempratureTgl ,, 
android:layout_alignRight="@+id/tempratureTgl 
android: layout_ below="@+ id/tempratureTgl 
android:layout_ marginTop="J 6dp" 
android:onC lick= "sendData" 
android:text="Toggle Button" 
android:textOff="Humidity decreasing" 

:. .nt [> android:textOn="Humidity decreasing 

<ToggleButton 
android:id="@+idlcleaningTgl" 
android:layout_width="136dp",, 
android:layout_height="wrap_contenl 
android:layout_align1Parent Top="true" 
.: 3tel="true' android: layout_center Horizonta - 
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android:layout_marginTop="27d ,, 
android:onClick="sendData" rp 
android:text= "Toggle Button" 
android:textOff= "Cleaning" 
android:textOn="Cleaning" /> 

</RelativeLayout> 

Code convert HEX. Code to picture: 

import java. io .F ileOutputStream; 
import java.util.logging.Level; 
import java.util.logging.Logger; · 

public class Main { 

/** 
* @param args 
*/ 
public static void main(String[] args) { 

convertToByte( 
"FFD8FFEOOO 104A4649460001020000010001 OOOOFFFE00042AOOFFE202 l C49434 
35F50524F46494C450001010000020C6C636D73021000006D6E747252474220585 
95A2007DCOOO 100190003002900396 l 63 73 704150504COOOOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOF6D6000100000000D32D6C636D7300000000 
000000000000000000000000000000000000000000000000000000000000000000000 
OOOOOOOOOOOOOOOOOOA64657363000000FC0000005E637072740000015COOOOOOOB 
777470740000016800000014626B70740000017C000000147258595A000001900000 
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} 
public static void convert ToByte( String hex){ 

int len = hex.length(); 
byte[] data = new byte[len / 2]; 
for (int i = O; i<len; i += 2) { 

data[i I 2] = (byte) ((Character.digit(hex.charAt(i), 16) <<4)+ 
Character.digit(hex.charAt(i+ I), 16)); 

} 

try { 
FileOutputStream fileOuputStream = 

new FileOutputStream("C://picture I .jpg"); 
fileOuputStream. write( data); 
file Ouput Stream.close(); 

System.out.println("Done"); 

} catch (Exception ex) { 

} finally { 

} 

} 
} 

R.jave: 

/* AUTO-GENERATED FILE. DO NOT MODIFY. 

* This class was automatically generated by the 

d ·t f< und It * aapt tool from the resource ata 1 0 · 

* should not be modified by hand. 

*I 

package com.example.tareq; 

public final class R { 

public static final class attr { 

} 
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public static final class dimen { 

/ Default screen margins, per the Android Design guidelines. 

Customize dimensions originally defined in res/values/dimens.xml (such as 

screen margins) for sw720dp devices (e.g. 10" tablets) in landscape here. 
*/ 

public static final int activity_horizontal_margin=0x7f050000; 

public static final int activity_vertical_margin=0x7f050001; 

} 

public static final class drawable { 

public static final int ic_launcher=0x7f020000; 

public static final int s2=0x7f020001; 

public static final int s3=0x7f020002; 

public static final int s5=0x7f020003; 

public static final int ss2=0x7f020004; 

public static final int ss3=0x7f020005; 

public static final int ssss=0x7f020006; 

} 

public static final class id { 

. S sBtn=0x7f09001 l; public static final mt Temp en 

. ttins=0x7f090012; public static final int action_set I£g 

:. ·kBtn=Ox7f09000e; public static final mt bac 

1=0x7f090000; public static final int button 
:. m2=07f090003; public static final int butto 

Btn=0x7f09000f; 
public static final int camera 004· 

:. ieraSensBtn=Ox7f090 +; public static final mt cam 

Txt=Ox7fD90005; . fi 1 . t camera public static final int 47, 
:. 1=0x7f9000', 

1 · t cleaning Tg public static fina, in 
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public static final int eggTgl=Ox7f090006: 
' 

public static final int feeding'Tgl=0x7f090009 
' 

public static final int humidityBtn=Ox?tU9000d· 
' 

public static final int humiditySensBtn=0x7f09000c: 
' 

public static final int humidity T gl=0x7f09000a: 
' 

public static final int humidityTxt=Ox7tU9000b· 
' 

public static final int password=0x7tU90001 · 
' 

public static final int tempratureTgl=0x7tU90008; 

public static final int tempratureTxt=0x7tU90010; 

public static final int username=0x7tU90002; 

} 

public static final class layout { 

public static final int activity_main=0x7f030000; 

public static final int camera=0x7f030001; 

public static final int control=0x7f030002; 

public static final int humidity=0x7f030003; 

public static final int monitoring=0x7f030004; 

; il# ·itc- controlling_form=0x7f030005; pubhc static fina mt mom ormg_ c _ 

public static final int sensors=0x7f030006; 

} 

public static final class menu { 

public static final int main=0x7f080000; 

} 

public static final class raw { 

public static final int alrighty=Ox7f040000; 
. :.0x7f040001; public static final int music 

} 
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public static final class string { 

public static final int Button=0x7f060007, 
' 

public static final int action_settings=0Y.7f06 'X 0001; 

public static final int app_name=0x7f060000: 
' 

public static final int choice=0x7f060003: 
' 

public static final int hello_world=0x7f060002: 
' 

public static final int pwd=0x7£060005: 
' 

public static final int sensors=0x7f060006: 
' 

public static final int user=0x7f060004: 
' 

} 

public static final class style { 

/** 

Base application theme, dependent on API level. This theme is replaced 

by AppBaseTheme from res/values-vXX/styles.xml on newer devices. 

Theme customizations available in newer API levels can go in 

res/values-vXX/styles.xml, while customizations related to 

backward-compatibility can go here. 

public static final int AppBase T heme=0x7f£070000; 
. rticular API-level can go here. 

All customizations that are NOT specific to a pa 

public static final int AppTheme=0x7f070001; 

} 

} 

Control.java in net beans program: 
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import java. io.IO Exception; 

import java.io.Print Writer; 

import javax.servlet.ServletException; 

import javax.servlet.http.HttpServlet; 

import javax.servlet.http.HttpServletRequest; 

import javax.servlet.http.HttpServletResponse; 

public class control extends HttpServlet { 

protected void doGet(HttpServletRequest request, HttpServletResponse response) 

throws ServletException, IOException { 

//response.get Writer().write(request.get Parameter("para")); 

System.err. print ln(request.getParameter("para")); 

} 

protected void doPost(HttpServletRequest request, HttpServletResponse response) 

throws ServletException, IOException { 

} 

} 

GetData.java from net beans program: 

import java.io.BufferedReader; 

import java.io.File; 

import java. io .FilelnputStream; 

import java.io.IOException; 

import java.io.InputStreamReader; 

import java.io.PrintWriter; 

: IE; ·tion; Import javax.servlet.Servletlxcep! 
: iS let; Import javax.servlet.http.Http:ierv! 9 
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import javax.servlet.http. HttpServletRequest: 

import javax.servlet.http. HttpServlet Response; 

public class getData extends HttpServlet { 

protected void do Get(HttpServletRequest request HttpS let R 
, erviet {esponse response) 

throws ServletException, lOException { 

String requiredData; 

requiredData= request.getParameter("x"); 

if(requiredData.equals("H umidity")) { 

File f = new File ("c:\\humidity.txt"); 

FileinputStream fis = new FilelnputStream(f); 

InputStreamReader isr = new lnputStreamReader(fis); 

Buffered Reader br = new BufferedReader(isr); 

String humidity='"', line; 

while((line = br.readLine())!= null){ 

humidity= humidity+ line; 

} 

response.get Writer().write("Humidity : "+humidity); 

} 

else if(requiredData.equals("Tempreture")) { 

File f = new File ("c:\\temprature.txt"); 

Filelnput Stream fis = new FilelnputStream(f); 

• In utStrearnReader(fis); InputStreamReader isr = new p 

B f,c. edReader(isr); Buffered Reader br = new ·u:ter 

String humidity="", line; 

'% 39)!= null) { while((line =br.readLine · 

humidity= humidity+ line; 

} 
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response.get Writer().write("Tempreture : "+humidity); 

}else if(required Data.equals("Picture")) { 

} 

} 

protected void doPost(HttpServletRequest request, HttpServletResponse response) 

throws ServletException, IOException { 

} 
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Appendix 2 
PIC16F877a programming "Controlling Node" 

#include "C:\Users\shareef suliman\Desktop\shareef\c.h" 
#include <math.h> 
#include <string.h> 
char c=0; 
void main{) 
{ 
setup_adc_ports(NO _ANALOGS); 
setup_adc(ADC_OFF); 
setup_psp(PSP _DISABLED); 
setup_spi(FALSE); 
setup_timer_O(RTCC_INTERNALIRTCC_DIV _ 1 ); 
setup_timer_ 1 (T1_DISABLED); 
setup_timer_2(T2_DISABLED,0, 1 ); 
setup_comparator(NC_NC_NC_NC); 
setup_vref(FALSE); 
II TODO: USER CODE!! 
SET_ TRIS_B(0x00); 
delay_ms(100); 
output_b(0x00); 
delay_ms(1); 
while(1){ 
restart_wdt(); II reed the command. 

if(c=='C'){ 
output_high(PIN_bO); 
} else if(c=='F') { 
output_high(PIN_b1); 
} 
else if(c=='E'){ 
output_high(PIN_b2); 
} 
else if(c=='T'){ 
{Put_ high(PIN_boa); 

else if(c=='H'){ 
{"Put_high(PIN_b4); 

else if(c=='c'){ 
{""Put_tow(PiiN_bo); 

else if(c=='r){ 
output low(PIN b1); 
} = '- 3 

else if(c=='e'){ 
output low(PIN b2)· } = - 3 

else if(c=='t)( 
output low(PIN b3)· 
} - - ' 

II cleaning on. 

II Feeding is on. 

II Eggs collecting is on. 

11 Temperature decreasing on. 

11 Humidity decreasing on. 

II Cleaning is off. 

II Feeding is off. 

II Eggs collecting is off. 

. temperature. /I stop decreasing 
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Appendix3 
PIC16F877a programming "Monitoring Node" 

#include <math.h> 
#include <string.h> 
#use rs232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN_C7,bits=8,restart_wdt,stream=Xbee) 
#use 
rs232(baud=9600,parity=N,xmit=PIN_b0,rcv=PIN_b1 ,bits=8,restart_wdt,stream=Camera) 
long Value; 
float Voltage=0; 
int8 duty; 
int8 pr2_value; 
int16 isr_ccp_delta; 
float frequency; 
int16 current_ccp; 
int16 old_ccp = 0; 
float k0=213.41353819; 
float k1=-323.21980003; 
float k2=434.26410259; 
float HM; 
char c=0; 
char c1=0; 
#int RDA 
RDA_isr) 
{ c=getc(xbee); 
}# 
int_ccp1 
void ccp1_isr(void) 
{ current_ccp = 
ccP_+; 
isr_ccp_delta = current_ccp - old_ccp; 
old_ccp = current_ccp; 

} void main{) dt stream=Xbee) 
{ . -PIN C7 bits=8,restart_w , 
use rs232(baud=9600,parity=Nxmit=PIN_C6,rcv=F _o aam=Camera) 
#use -PIN b1 bits=8,restart_wdt,stre rs232(baud=9600,parity=N,xmit=PIN_b0,rcv- - ' 
setup_adc_ports(ANO); 
setup_adc(ADC_O FF); 
setup_psp(PSP_DISABLED); 
setup_spi(FALSE); DIV 1); 
setup_mer_o(Rfcc_INTERNAL4RTV 
$setup_mer_(T 1_INTERNAL[r1DIV_. ,-·5 
setup_timer_2(T2_DISABLED,O, 1 ); 
setup ccp1 (CCP CAPTURE_RE); 
setup_comparator(NC_NC_NC_NC); 
Setup_vref(FALSE); 
enable_interrupts(INT_RDA); 
enable_interrupts{INT _CCP1 ); 
enable_interrupts(GLOBAL); 
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clear_interrupt(INT_CCP T); 
II TODO: USER CODE!! 
while(1){ 
c=getc(Xbee); 
if(c=='L'){ 
set_adc_channel(O); 
delay_ms(20); 
value=read_adc(); 

II start: ready to get data . 

II temperature value. 

Voltage=value*O. 49; 
printf("The Temp is %1f C", Voltage); 
} else if(c=='M'){ II humidity value. 
clear interrupt(INT_CCP1); 
frequency = (1000000/isr_ccp_delta); 
frequency=4frequency/1000; 
HM=k0+k1 *(frequency)+k2*(frequency*frequency); 
fprintf(Xbee,"xbeeThe Freq is %2f \n\r the HM is %2f \n\r",frequency, HM); 
set_timer1 (0); 
} 
else if (c=='N'){ II camera reading. 
fprintf(Cam era,""); 
while(c!='n'){ 
c=fgetc(Camera); 
fprintf(Xbee,"¾u",c); 
}} 
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Appendix 4 
Appendix A: conveyor belt catalog from MRF Company 

TECHNICAL DATA- EP BEL TS ene 
463as 

Belt 
Designation Recommended 
EPor PN Maximum Jett 

(Polyester- Tension (RMBT) 
Nylon ) 

• R.abng (kN/m) 

200/2 20 
250/2 25 
3152 31 
400/2 40 
500/2 50 
63012 63 
25013 25 
3 15/3 31 
40013 40 
4004 40 
50013 50 
5004 55 
63013 63 
630/4 70 
,Dr5 7n 

I Nomrn.i l I Maximum belt width (mm) MJnimum Belt 
Carcass tor satisfactory load wiath (mm) for Adequate 
VVerght support for materalbutk Troughing ot Empty Bert 

density upto (t/m ) 

20 30135° 45> 
(kg/m') 1.0 t.6 25 {gters iaters atere 

22 3.54 GS0 500 400 
2.6 3.90 800 650 500 
2.6 4.00 800 650 500 
3.2 4.96 1000 800 650 
3.8 5.28 1000 800 650 
4 6 620 1200 1000 800 
28 3.79 1000 800 650 
2.8 3.93 1000 800 650 
3.4 4.29 1000 800 650 
3.9 5.24 1200 1000 800 
3.4 4.44 1200 900 600 

5.72 1400 1200 1000 4.7 
5.07 1200 1000 800 4.0 
5.92 1400 1200 1000 4.7 
7 15 1 an trnn 14n ,:n 

250 300 350 
300 350 400 
300 350 400 
350 400 450 
350 400 450 
400 500 600 
350 400 450 
350 400 450 
350 450 500 
400 500 600 
350 450 500 
400 500 600 
400 500 600 
450 550 650 
pr r 7=. 

f U S Tsubaki, company 
QD talog rom · · Appendix B: sprocket gear type ca 
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Appendix 4 
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Appendix B: sprocket gear type QD catalog from US. Tsubaki, company 
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11 

No Otl!Slde 
Teeth Otameler 

Catalog 
Numbel' 

2.814 JA 1¼ B 2.974 40JA17 43.20 JA e 
18 3.136 40JA1B 

jy, B 2i% 46.20 JA , .40 
1¼ B 19 3.292 40JA19 49.40 JA 2¼ Vs .50 

20 3.457 40SH20 
1¼ B 2¼ 

1%,i 2 .50 53.40 SH % 
21 3.618 40SH21 

1'1/·s 8 2:Y, ± 2 .60 57.80 SH 13y, 
13% 1% ~J2 19, B 2 2% .60 22 3.778 40SH22 65.00 SH % 13% 11y, B 1% a 

23 3.938 40SH23 69.40 SH 3 13,, H'a 2% .80 
1% s 13% 4 2% 1.10 24 4.098 40SH24 73.00 SH 3 6% 13% 13% % 

25 4.258 40SH25 
we 8 3 y, 2s 1.10 

77.40 SH n·,. B 13% % % 2Vs 1.20 
26 4.418 40SH26 81.00 SH 3 rye 1% 1¾ y 111/<.s 8 2% 1.30 
27 4.578 40SH27 82.80 SH 3 1y, 1% 1% 29,J2 1% B 3 1y, 2% 1.40 
2B 4.738 40SH28 85.40 SH 13% 1% 9,y 

1Ve B 3 3, 
2% 1.50 

30 5.057 40SH30 88.20 SH 13% 1¾ , 1y% B 3 1, 
2% 1.60 

32 5.376 40SH32 97.40 SH 13% 1% y 
1y; B 3 1ye 2% 1.70 

35 5.856 40SH3S 100.60 SH 1y; B 
13% 1% 291.i:z 2% 1.90 3 13¢ 11/a 13% ,± 36 6.015 40SDS36 101.00 sos 2Vs 2.20 2 B 3½ 40 6.653 40SDS40 111.20 3 13/is 1/%s 3%: 

3%% 2.30 sos 2 B 3½ ¼ 11/is rn, 9ye 42 6.972 40S0S42 113.40 sos 33is 2.80 2 B 3½ ¼ 1Me 1/6% 3» 45 7.450 40S0S45 3¥,; 3.00 115.60 sos 2 B 3½ ¾ 48 7.928 40S0S48 11/is 1s 3ea 3% 3.40 120.60 sos 2 B 3½ 3 1% 1/s 3a 54 8.884 40SDS54 126.80 sos 3Ms 3.90 
2 B 3½ :Y, 11/is 1%% 9 3i: 4.70 60 9.840 40SOS60 132.60 sos 2 B 3½ ¾ 1'i'i6 16s 39 3i; 5.80 70 11.433 40SK70 134.80 SK 2% B 4¼ 1¼ 2i% 2Vi% 1 3% 9.00 72 11.752 40SK7Z 135.80 SK 2% B 4¼ 1¼ 21/,s 2Vs 117f.i:? 3¾ 9.10 

Appendix C: sprocket gear type double strand catalog from U.S. Tsubaki, 
company 

Dimensions Double Strand Triple Strancl · - ----~ 
No. Outside Plain Catalog list Hub tMax. Wt Catalog List Hub tMax. Wt \ 

Tcclh Diameter Bore Number Price Dia. LTB Bore Lbs. Number Price Dia. LTB Bore Lbs. 
2.003 ½ D40B11 $68.60 16 A 1½ ¾ .60 T40B11 $103.20 17hs ... 21/a ¾ .80 

12 2.166 ½ D40B12 69.00 11½s..o. 1½ ¾ .70 T40B12 104.60 1%s a 21/a % 1.10 
13 2.328 ½ D40B13 69.80 1½ 1½ 1 .80 T40B13 105.00 1½ 21/a 1 1.20 
14 2.490 ½ D40B14 71.20 1%e 1½ 11/e 1.00 T40B14 105.00 1%% 21/a 11/a 1.50 
15 2.650 ½ D40B15 71.20 14% 1½ 1¼ 1.20 T40B15 105.80 1'3/,a 21/e 1¼ 1.70 
16 2.814 % D40B16 71.60 t 1½ 13% 1.40 T40B16 108.60 1·%2 21/a 11/a 2.00 
17 2.974 3% D40B17 73.80 2%:z 1½ 146 1.60 T40B17 113.80 2sa 21/a 1'Ao 2.40 
18 3.136 % D40B18 78.00 2o 1½ 1½ 1.90 T40B18 120.60 2% 21/a 1½ 2.70 

19 3.292 % D40B19 81.80 2'%:z 1½ 1¾ 2.10 T40819 126.40 2'½2 21/a lo/a 3.10 

2a0 3.457 D40B20 1¾ 2.60 T40B20 134.00 2¾ 2¼ 14 3.70 
% 87.20 25/a 15% 21 3.618 2.90 T40B21 142.00 2a 2¼ 1'/a 4.10 
% D40B21 91.20 225132 1% 1% _22 3.778 3.30 T40B2Z 149.00 2%% 2¼ 13/a 4.60 
% D40B22 94.80 2%% 1% 1% 2 3.938 3.60 T40B23 156.60 3¾:z 2¼ 2 5.10 
% D40B23 101.00 3¾:z 1¾ 2 5.60 24 4.098 4.00 T40B24 N64.60 3±a 2 2¼ 
% D40B24 106.40 3%a 1% 2¼ 6.20 ,__25 4.258 4.40 T40B25 168.60 37ho 2¼ 2¼ 
3% D40B25 109.00 37he 1% 2¼ 6.80 

~ 4.418 4.80 T40B26 168.60 3e 2¼ 21/.e 
% D40B26 109.00 3%e 15% 2% 8.00 

i--1Q 5.057 5.60 T40B30 174.00 3¼ 2¼ 2¼ 
'½e D40B30 111.20 3¼ 1% 2¼ 2¼ 10.50 

L 35 5,856 7.10 T40B35 191.80 3¼ 2¼ 
'½e D40B35 129.00 3¼ 19% 2¼ 2¾ 2½ 12.20 

~ T40B36 210.40 3 6.015 1% O40B36 134.40 3¾ 1¾ 2½ 9.40 
r-J!.. 6.653 1,% D40840 153.20 3% 1¾ 2½ 10.80 
~ 7.450 1% D40845 190.00 3¼ 1¾ 2½ 12.90 
-J!.__ 7.928 % D40848 198.00 3¾ 1¾ 2½ 14.20 
--!t. 8.884 % D40B54 3% 1¾ 2½ 17.20 

60 228.60 
9.840 1% 2½ 20.60 t . 11/te D40B60 235.40 3¼ 

• ~ shewn allow ror standard keyNay with set screw at oo· 
lecessed 9IOO\/e in rub ror chain clearance 

rom Boston gear company. 
Appendi:xD:spur gears catalog f 
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77o 8 OIAA1ETRAL PITCH 
CAST IRON, STEEL AND NON-METALLIC 

SPUR GEARS 

■
"] r 

14/2° PRESSURE ANGLE 
(Will not operate with 20° spurs) 

ALL DIMENSIONS IN INCHES 
ORDER BY CAT 

ALOG NUMBER OR ITEM CODE 
No. Hub Style Without Keyway With Keyway of Pitch See or Setscrew and Setscrewt Teeth Dia. Bore Dia. Proj. 

Page Catalog Item Catalog Item 150 Number Code Number Code 10 Face = 1.000" 
DIAME TRAL PITCH Outside Dia. = Pitch Dia. + .200" 

Overall Length= 1.000" + Hub Proj 
40 CAST IRON . 

4.000 
NF40 42 4.200 10320 - - 45 4.500 NF42 10322 - - 48 4.800 B NF45 10324 - e 

50 5.000 NF48 10326 - - 54 5.400 2.12 w NF50 10328 - - 55 5.500 .875 C NF54 10330 - - 60 6.000 .88 NF55 10332 - - 64 6.400 NF6o 10334 - - 70 7.000 NF64 10336 - - 
72 7.200 NF7o 10338 - - 80 8.000 NF72 10340 - - NF80 10342 - - 84 8.400 ssso» 

NF84 10344 - - 90 9.000 2.25 D NF90 10346 - - 96 9.600 NF96 10348 - - 

Appendix E:roller belt conveyor catalog from hytrol conveyor 
company 

6 Belt Driven Live Roller: Heavy Duty Conveyor 

LOAD CAPACITY CHART 
30 FPM Rotar Sezd 

rwIDOTH EF WIDTH 

LP 

z 33ts ]6CC@ts Cs [ £cots ] 
tea t- }122002% 12220@4 [ 3120 t3 12020£4] €22033 

Standard Available Belt Widths: 
27 in., 31 in., 33 in., 39 in., 45 in., 
51 in., 57 in., 61 in. 

a 
;,~ r--------OVERAllll:NCTH-------- 

e~ 1 z•·- 1,.-----UD U:t<Grt< _.,, ;:;,7 
'o.. eeo t' I yo 2tEELY ·e+ 
E} ] iii 7 

t.~-- ~- 
• Heavy Duty Conveying 
• Rugged Design 

Applications . 
Li. ·ted AccumulaUon • imit » 3tment 

• Easy Installation and adjUS 
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Appendix: PLC program 

( Y4 
feeding 

)(I 

fan'df 

% 

SET Ml 

t-------------------------I'RST--Ml-~ 

i---------------------------_JSET M1 
L- 

r----------------------------LRsr;___..;,.;Ml;______,J 

10 
r---------------------------7.=SET:;___...;,,:'!5 _ __. 

r---------------------------'c_:R5T::::___....:.:'!5;...._---' 

'1-------------------------~d~ 

11--------------------------;,,.,,Je:: 
tirg 

~; ----------------------------:1 ~ ~ •wm~ J~~ ' 
fa 
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