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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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1.1 Overview

Monitoring and controlling the "Chicken Eggs Farm" in the old traditional methods is a

large dilemmay 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 pro ject 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:-

Using 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.




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

T1 1% SEP 2012 —26™ SEP 2012 Collecting information

T2 10™ SEP 2012 — 26™ 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

T5 I'NOV 2012 — 15" NOV 2012 Preparing and buy the needed equipment

T6 5TNOV 2012 —20™ 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

T10 15™ Mar 2013 — 10" Apr 2013 Build up the software

T11 20™ Apr 2013 — 15" May 2013 Testing the system and Writing
Documentation

Tablel.1: 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:




week (1/2/3/4(5/6|7|8 |9 (10 |11 |12 |13 |14 |15 |16 |17 |18
Tas

T1

T2

113

T4

115

T6

T7

T8

T9

week [19 [20 [21 [22 |23 |24 (25 |26 (27 |28 |29 |30 |31

Tasks
T9

T10

T11

Tablel.1: Time planning part B

1.6 Estimated Cost

1.6.1 Hardware Resources




o glhei };ardware components that we used in this project and its corresponding costs are shown
in table1.3.

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 D 500
X-Bee Zeg bee 250 3 750
Electronic components - - 50
Motors 3 phase 300 2 600
Electrical components - - 300
Demo module - - 500

Table 1.3 Components Costs.




1.6.2 Human Resources

Type of resources Cost NIS

Transportation 200

Printing supplies 300
Human resources S00 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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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 CPU Timers
Serial
RO /o 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, /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.




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 PIC16, 16-bit dsPIC33/P1C24)
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.

Wireless sensor node contains: S€nsors, analog circuit, microcontroller, battery and radio

connection, as shown in figure 2.2

10




.Radio Conection
Battery
Biigrgeontroliey
| Anal.og 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 al} sensor node components with
a constant D¢ voltage, and deferent types of batteriqs can be used in sensor no.de, glso We can use
an Ac voltage by converting it to a Dc voltage using a Dc power supply circuit as permanent
supply without the need of replacing the batteries

11




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

Camer 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
live television, where the camera feeds real time images directly to a screen for immediate
observation. A few cameras still serve live television production, but most live connections are
for security, military/tactical. In the second mode t.he images are recorfled to a storage device for
archiving or further processing; for many years, videotape was the primary format used for this

purpose.
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. We mt.ent to use the camera device in order to monitor the farm condition like: eggs,
ff‘eedm.g, cl‘eamng 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 Dc voltage; since monitoring
camera operates with a Dc 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 wa};/]e, including high speed
connections. Products that are based on the (JEEE) 802.11 standards.

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 petwork access point. Such
an access point (or hotspot) has a range of about 20 meters 65 feet) indoors 'fmd 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 1!

*  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

1. 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 thelzés]e motors named Squirrel cage, almost 95% of the induction motors used is of squirrel
cage type .

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 )

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 ") fiyis
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.

i
Ly L2 L3 =2
I — Conoection Y - Connection

e e

Figure 2.5: Stator Connection.

The equivalent electrical circuit of the induction motor as shown in figure 2.6:
Ry X4 Xo

Ve XM <VR2/8

Fig1Tre2.6: Electrical circuit of induction machine
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The squirrel cages have been classed under 6 different Categories "):

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 el
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 8],

How it work:

s or brakes require that electricity be supplied to a coil for
being supplied, a coil generates a magnetic field and the unit is
d to pull on an end plate, which squeezes a set of friction discs

Electrically engaged clutches o
engagement. While electricity is

engaged. The magnetic field is used to
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 eI,
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Friction Discs Atmature Armature
Fanction Discs
Drive Cup

Codl and scl Housing Drive Cup Coil and Coil Housing

o /
\ { e [ —
o S
” z ]

1811V 5
End Plate Spﬂég i Buttress Plate End Plate Sotingt Buttress Plate
Clutch Disengaged (Power ON}) 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) L

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 fr¢quency control the motor speed-torque curve as shown in figure 2.10.

Motor
Torque vs. Speed

LY

Speed —| Synchronous
speed change

Torque
Load

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

Tensién (V)

Tensién Nominal

| Frecuencia
=k Nommal

Frecuencia (f)

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

i ircuit: "
icctricalcven Input Rectifier Fggd Inverter Nistor
Bes Civaiiit
Power Circuit Voltage ircui

FF [ GO

e}

sl

553 &£

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

Variable Adjustable Voltage
DC Voltage Adjustable Frequency
A Output
& —1Ac Dc
Input ——
Power =—/ DC| AC|
Low High
V&f 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.

Blow-thru rotary airlock feeder.
Easy clean rotary feeder.

Filter valve.

Knife rotary feeder.

A e )
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2.6.5 Gears

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. Rack gear

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 2 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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1n b{cycles, motorcycles, cars, tracked vehicles, and other machinery either to transmit rotary
motion between two shafts where gears are unsuitable or to import linear motion to a track.

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:

Driving force (electrical, air pressure, hydraulic).

Type of material

The direction of motion (level, horizontal, vertical)

Situation at the facility (fixed, movable).

The carrier element of the movement (belts, chains), The most dominant category of

OB SRS

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 / 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:

Central Processing Unit (CPU)
Power Supply Unit

Memory Unit

Input/output Interface
Programming Device

Sl SR

Push POWER SUFFLY Lamp
Button 4.-!— o ®—'|
Limit I U
Sk A N L.k CPU | T Relay
Limit P > |
o . o U Y1  UsER DATA 1 © 8——1
Push T MEMORY | MEMORY pe
Button
e o
SERIAL PORT
N
[ PROGRAMMING DEVICE |

Figure 2.19: PLC components

PLCs have been gaining popularity on the factory and will probably remain predominant

for some time.

The advantages of PLC:

1- Cost effective for controlling complex systems. ' ‘
2- Floeiigle and can be reapplied to control other systems quickly and easily.

i i i i d reduce downtime.
= ble shooting aids make programming easier an 1
z- EZ?;bleescompoﬁents make these likely to operate for years before failure.
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The PLC inputs are isolated from the output as shown in figure 2.20.

s External Common Wiring

———

i —_—
| )
External l+

24vDC PNP [j‘ &
Sensor ¥ ‘B \}’

= 1| x2_] X3 S
. L_I T
Internal L L
Common = = -
FBs

Power

g’) <<= Input Circuit

s [1]

R1 = R1 ZR1 =R1
Terminal 1 T l
1 _1|, e R2 R2 R2 ,R2
3
PLC 24vDC Iww s s I”-”*I
(not available in B S S =
expansion modules) B Y R

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

AC/DC @

)
power X )
= Lzr s

Figure2.21: 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

carbon(C0O2), ammonia, Excess humidit

Farms needing to entrance a new oxygen to breath birds and exciting the second oxidized
y and Excess heat. Ventilation is very important factor in
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chicken farms be i
i CaLSe .chlcken Exposed to poor ventilation diseases especially chronic
p ry. New air entering the new oxygen needed to breathe birds.

Thi s
. 1s. s.everal Parameters (Excess humidity and Excess heat) can be controlled by using
ans; 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: i
s: first one for measuring temperature degree
and the second one to measure the humidity level: i gr

2.7.1.1 LM3S5 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 accuragies of
+1/4°C at room temperature and £3/4°C 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 pA 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 +110°C 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 pA current drain.

Low self-heating, 0.08°C in still air.
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Nonlinearity only +14°C typical.
e Low impedance output, 0.1 W for 1 mA load.

O

LM
3507

+Vg “ “ “ v,
s o
GND ks

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

General Description: (]

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 SE:

Supply Voltage (Peak) Vs 10 Vac.

Humidity Operating Range RH 0 to 100 % RH

e o o o

Fig 2.23: LM35 Temperature Sensor

2.7.2 Microcontroller

h PIC16f877a and PIC161688 microcontroller, it takes inputs

is system, we used bot ' :
el Iso it can easily give output signals to control other systems.

from a verity sensors and devices, a
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2.7.2.1 PIC161877a Microcontroller 7

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 of EEPROM Data Memory

Interrupt capability (up to 14 sources)
Eight level deep hardware 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 pA typical at 3V, 32 kHz

- <1 pA typical standby current

MCLRVer —=[] 1 N7 % ] < RB7/PGD
RAD/AND =—e[T] 2 20 [[] =——= RB&PGC
RA1/AN1 =—=[1 3 28 []<=—= RB5

RA2/ANVREF- <«—e-[1 4 37 [J =—— RB4
RAANINREs+ =—a[] 5 35 [[] =— RB3/PGM
RA4/TOCK! <—[] & 25 [] =—» RB2

RASIANASS =—[] 7 ~r 34 []=— RB1
REQ/RD/ANS =—=[1 B ~ 33 [] =—= RBOJNT
RE1/WR/ANS =——=[] 0 « 32 [[] =+— Voo
RE2CSIANT —=—o[] 10 N oaig-—ve
Vob — [] 11 E 30 [] =—= RD7/PSP7
Ves — [ 12 ) 20 [] =—= RDE/PSPS
OSCHCLKIN —=[] 13 5 20— RD5/PSPS
OSC2/CLKOUT =—— [ 14 = ZE=- RD4/PSP4
RCOT{OSO/TICKl =—a[1] 15 26 [] =—e RC7TRXDT
RC1/T10SIICCP2 =[] 16 25 [] ~—s RCETXICK
RC2/CCP1 w—e[] 17 24 [[] =—= RC5SDO
RC3ISCK/SCL =—[] 18 23 [[] =—o RC4/SDUSDA
RDOPSPD =—a[] 10 22 [[] =—= RD3/PSP3
RD1/PSP1 =—[] 20 2t [[] == RD2/PSP2

Fig 2.24: PIC16f877 Microcontroller.

2.7.2.2 PIC16£688 Microcontroller (18]

General Description:

High-Performance RISC CPU:

e Only 35 instructions to learn:

- All single-cycle instructions except branches.

o Operating speed:

- DC—-20 MHz oscillator/clock input.

- DC — 200 ns instruction cycle.
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 Interrupt capability.
e 8-level deep hardware stack.
e Direct, Indirect and Relative Addressing modes.

Special Microcontroller Features

Precision Internal Oscillator:
- Factory calibrated to +1%.

- 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 FlasyEEPROM 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:

- 8.5pA at 32 kHz, 2.0V, typical.
- 100pA at 1 MHz, 2.0V, typical.

Watchdog Timer Current:
- 1pA at 2.0V, typical.
vpoo——1|1 Vss
RAS/IT 1CKI/OSC1/CLKIN —]]2 ] «———» RAO/ANO/C1IN+/ICSPDAT/ULPWU
RA4/AN3MT1 GIOSCZICLKOUT 4—«»[ 3 § RA1/AN1/C1IN-/VRer/ICSPCLK
RA3MCLR/VPP ,__.E 4 { - RA2/AN2/TOCKIINT/C10UT
RCSIRXDT ._.[5 & RCO/AN4/C2IN+
RCAIC20UTITXICK ____.Hs ¥ f;gg:NNg/cle-
RC3/AN7 iz




Figure 2.25: PIC16£688 Microcontroller.
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/250VAc.

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 _2.1.1le11 be our ch01ce?, a smart
phone and an open source operating system allows the application to install on any device.

Figure 2.27: Galaxy SI Mobile.

[20]

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 embeddefi 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
po.wered 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

i Resolution (160x120 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:

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

e CAM-TTL: 3.3V DC Supply

e CAM-232:5.0V DC Supply

e On-board EEPROM provides a command based interface to external host via TTL or RS-
232 serial link.

e UART: up to 1.2Mbps for transferring JPEG still pictures or raw images.

e On board OmniVision OV7640/8 VGA color sensor and JPEG CODEC for different
resolutions.

e Built-in down sampling, clamping and windowing circuits for VGA, QVGA, 160x120
or 80x60 image resolutions.

e 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.

e No external DRAM required.

Figure 2.28: Digital CCD Camera

2.7.6 Wi-Fi Transceiver Ell

ontains a transmitter and a receiver, which are both

combined and share common Circuitry. The system needs Wi-Fi transceiver for sending and
receiving data about the farm to mobile station. Transceiver is a two-way radio that combines a

radio transmitter and a radio receiver for exchanging information.

A transceiver is a device that ¢
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The XBee W1—F1.RF module provides wireless connectivity to end-point devices in
802.11 bgn netwgrks. .Usmg 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.

e Dimensions: 0.960 x 1.297 (2.438cm x 3.294cm).

e Operating Temperature: -40 to 85° C (Industrial).

e Antenna Options: RPSMA Connector, or Integrated Wire.

e Operating Current (Receive): 140mA.

e Deep Sleep Current: <2uA @25C.

e Frequency: ISM 2.4-2.5GHz.

e Number of Channels: 14.

e Adjustable Power: Yes.

e Interface immunity: 802.11 b, g, and n.

e Indoor/Urban Range: TBD.

e Outdoor RF LOS-sight Range: TBD.

e Transmit Power Output : >15dBm.

e RF Data Rate: 802.11b1,2,5.5,and 11Mbps.
802.11 g6, 9, 12, 18, 24, 36, 48, and 54 Mbps.
802.11n 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

General Specifications:

uction motor for conveyor drive because it’s easy to control

1 cage ind
Use 3 phase squarel cag de high torque we need for conveyor, Use 1 phase ac motor

using frequency converter and provi
for valves.

2.7.8 Conveyers

slider bed belt conveyor because its supported and

: ing conveyor use 2 5
Using for cleaning ’ d use apron conveyor for the main egg collection

carried over continues metal bed surface, an
conveyor and slider bed for sub conveyor.
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2.7.9 Frequency converters

.The spec.lﬁc 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 '],

f

N I3

pt 1 g
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.

iguré-Z. 1: Fan
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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 / Humidity controlling system

3.4 Human interfacing system
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. .Thls‘ chaptf:r presents the design concepts of the system. It describes the design
objectives, illustrating how the system entities operate.

3.1 System operation

System main block diagram figure 3.1 demonstrating how the system entities operates:

!

Mobile Station

Instructions
[APl Commands]

Trigger signal Trigger signal

/\‘A e \}——/_-\
Sensors _\ Network £

Y W

temperature & | g \s gt T . Camera System
Lo humidity o) e i .
/l' ‘V” .Uﬁ‘a \\’A /
Measuremeé?s\a’”y BIC 16560 “\L/l t
' S . mage stream
serial data Microgontiolier serial data
Off On
signals: signals: 1
0
Trigger signal PLC Trigger signal
”E-ggs collecting /\J \/\ 5
system ; Cleaning system
Trigger pf signal Trigger signal
Temperature/Humidity

Feeding system e

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,

in order to send it to the mobile station.

Just as sensors: camera captures live images about the farm status in general, for
and cleaning conditions. Then the images sent to the PIC control unit to be

chickens, eggs, water, =0T
e station using Wi-Fi network.

processed and to be sent to mobil
the manager observes data and decides the best action to do

From the mobile station side, ] :
dity/ temperature controlling- Actions translate to

-cleaning, feeding, eggs collecting and humi
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functions by a mobile application. Then the PIC receives functions from the mobile station via

WiTF i network. The PIC unit processes the received functions and translates it to On/Off signals,
which PLC unit can deal with.

PLC corftrol 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.

/ Sensors

oni ok Cleaning conveyor

Tl i il Feeding conveyor

P — Eggs conveyor
Chicken container

Figure 3.2: Simple Farm Diagram.

System organizational chart figure 3.3, which presents the system main functional parts,

is shown in next page.
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| Main Cantrol Unic |

Mobile {
; Station |
4, T
T I S o]
| Temperature /Humidity | i | : |
1 Sensors | ; Cameras . | PLCUnit
L ——— e |
| emperature And | | : i | j i
; Humidity controlling | Cleaning System | Feeding System i £99s 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.

st >
e

’ Manager Initiates function using the mobile ' {M anager ask for measurements 1

application from sensors

[M obile station sends function as code ward to the

Sensors start sensing
Pic16f877a via Wi-Fi network environmernt

l o v, !

Pic receive function from mobile station and Sensors send measurement to
process it PIC
camera PIC send measurement to Wi-Fi
l PIC triggers the CCD ] transcelver

1 I

CCD camera takes image then senditto Pic l WI-Fi transceiver send

o i T B S e W e ulw-w aEmasecomc e measurement to MS
) WiFi network
[ Pic send image to MS via s gl
NO

ity e

a- monitoring using camera b- monitoring using sensor

Figure 3.4: Monitoring System Flowcharts.
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Tltle. '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 Pic
microcontroller recvies the instruction from the mobile station using the X-Bee Wi-Fi
transciever, the Pic 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.

lanager initiates function using the mobile
application

4

I obile station sends function as code ward to the
Pic 161688 via WiFi network

Y

processit

v

’ Pic sends (On/Off) signalto PLC

X

L PLC translates functionto the sub system

A4

[ sub system carryout functions

i
Gule 9

Figure 3.5 Control System Flowchart.

3.2 Monitoring system
This system is designed for real traditional farm with 70m length and 20m width and with
6m height.

Main monitoring system contains two monitoring subsystems, first subsystem designed
for monitoring temperature and humidity levels using LM35 and HS1101LF Temperature and

humidity and sensors.
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- Tcl:léls)ecc.)qd monitoring subsystem, designed for monitoring the live status of the farm,
using the digital camera that capture images all the time and all around the farm.

3.2.1 Sensor system

|' @] @ @) ]
| |
§ ' ® @ ® @) l i i
' _Temperature
{1 humidity |
l | 1 ; ?ensorsi
L @ ® o) ® | :"32:"::‘"?'5

Pt
=

{ 70m

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.
nalog form. Thus, we need analog to digital converter

Sensors output is normally in a ;
(ADC) to convert sensors analog output to digital input for the PIC controller.
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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 PIC16F877a
microcontroller. In this system, LM35 and HS1101LF sensors are the temperafure and humidity
sensor, the PIC contains A/D 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 M35 and HS1101LF the PIC16F877a 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.

LM35 ?_—M.I——P i Dm‘l‘l’g’n‘:lm ""'“'_WT_—FT SR
S PIC16F877a |

oy P Analog signal
| HS1101LF —
1

1

Figure 3.8: Sensors Node Component Analysis.
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in figure 3.9:-

3.2.2 Camera system
3.2.2.1 Cameras distribution

Fo AoTi .
B rfthe s.econd rpomtorlng system to be implemented we can distribute the cameras
around the farm in two different ways. So we have two different designs: the first one is shown

; (= e :
I L__] L:- ] < !
=
e -
« { i
Camers
i { Onl:’
| =] =] Corsines
C18 [E17 ] [cie]
__f O S e l bl i
g R S ¢l

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
this method is more complex from the implantation side. So we

length line conveyors. Also BIpie . - S
intend to implement the first mentoring system; which gives us more adjustable margin in the

implementation strategy.
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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 if there 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
! signal |
Digital ccD | ™ | T Wi-FR |
Camera | gii il *| transceiver |

Figure 3.11: Camera System.

erial 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 thc? PIC fallons the
high data rate of the image streaming, an 20MHz crystal are requx'red. to prOV}de an a suitable
oscillation for the PIC to deal with the image stream. Also .thc? Wi-Fi 'franscelver 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.

Camera output is in the s
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3.3 Controlling system

3.3.1 Cleaning system

The cleaning system block diagram figure 3.12: presents ; It consist of conveyors
below the cages ,the system contain four rows with five columns 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
B3, '

moving

———

3 phase squirrel cage
induction motor

S

cleaning conveyor

control circuit (power | Ic
cont actors) P B
s g
~
protection circuit control signal from
(circuit braker.over communication
load) system

N 3,

A a o
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

tems which The most common transport machines in farming and industrial areas in

COnveyor sys : ; ;
s because the cleaning material can be moist or

which the belt is supported and carried by rol!er
wet, so need the belt to be supported and carried over a metal .

r bed belt because we have a large area of

or used rather than slide
Roller bed belt convey e

conveyor so need a large area of supported metal of ste

At the end of each these conveyors Use the carrier element handling belt conveyor
e

systems in our design use slider bed belt conveyors because the cleaning material can be moist or

wet.
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. :l;heocrlte'ccllnmgd matefial of four conveyors collected on this conveyor; so we need the belt
3 : li PP ¢ e. lan carried over a continuous surface This surface can be either steel or a
specialty material such as UHMW (Ultra High Molecular Weight Polyethylene).

s thNeed a slant piece of iron at the end of the conveyor to remove the cleaning material
om the conveyors under the cage to collect it on the 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.

Tail and Tension
Drive Pulley Carrying Side Return Side Pulley

/ ~/ N
@;—7‘;—%'—;—;{5@ &
Supporting Suriace 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

1002 B0 lear e R T R 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

Idlers used in conveyor as supported metal that support the belt and make movement

easy, providing low rolling resistance, suitable for high-speed belt conveyors used in long

conveyor.
Y
Figure 3.16: Idlers.
The supporting or slider surface can be made from various materials with different

friction values e.g. steel, wood or synthetic.
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e 'f.he bIetsF slf.:lectlon depe_m.is 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.

Drive Data.

Environment. Temperature, chemicals, oils, and any special conditions.
Height. Vertical difference of head and tail (terminal) pulleys, elevation
Length. Distance between head and tail pulley.

Loading Rate. Tons/hour.

Material. Type, temperature, size and percentage of maximum lumps.

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.

O O R

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
eggs conveyor induction motor
E T
ﬁ? 1 ) (& )
control circuit (power |_ Bic
cont actors)
Q& ) & T o)
/'—L T 72 ™
protection circuit control signal from
(circuit braker,over communication
load) system
- 4
N A &S
-

main switche

Q0 TR L
3.17: Eggs collecting system block diagram

3-phase power supply

Figure
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General Description:

The c?ge designed to be with slop where Eggs roll at low speed, over a floating wire-
mesh floor with slope about 10°, onto the collecting belts without crowding. In my designs need
to collect the .egg at specific location where The system consist of tow type of conveyors, first
conveyor designed to be in front of the cage which the eggs collect there. :

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 conveyor up and down.

e ———
LOAD CAPACITY CHART
‘ 30 FPM Roller
= BFwWioTH BF WiOTH BFWO™
Dive | HP 21t 21 33" 10 517 57" ta 617
it =5 0AL [ 100" OAL| 59 OAL | 105°0AL| = OAL [ 1570AL
s

= | 2 |socoks | twoks | 60is
3 15000 Ibs. | 12000 ®s. 12000 s | 8000 s 12000 it | 6300 R
16000 fos | 11000 Ibs.

o 5 [ 75000 Ba | 17000 s | 17000 Bs | 12000 s

Standard Available Belt Widths:

27 in., 31in., 33 in,, 39in.,45in.,
51in., 57 in., 61 in.

Figure3.18-b: Egg Conveyor
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Need another motor to move the sub conve
Width=0.15 m, Speed=9m/min.

3.3.3 Feeding system

yor and collect the eggs to main one, Length=60m,

B!Ock diagram: Tl.le 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

il i ¥ main feed tank |:‘r/\) pipe with screw

main switch @

vERR Y

protection circuit
(circuit braker)

rotary valves

moving I :

¥ i : v frequency converter 3phase squirrel :\; sub tank
cage motor 4 (distributor)
control circuit 2
(power contactors)
3-wire
T control signal from
communication
system

control circuit(PLC) <—

Figure 3.19: Feeding system block diagram

The valves system

control signal from
comunication
system

!

control and
protection circuit

to the feeder

The system contain 10 valves in the pipe to distribution the feed on the sub tank or the
distributer, there are 10 distributer, every side of cages have one, and everyone one have valve

above it as shown in figure3.20.

Stagnant
material

Figure 3.20: Valve Device.
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When the i Sy
control signal come from Ccommunication system to the control circuit of the

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

2 Ever).' 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.

SEN) 5B =]

m
=

humidity

suction

il 3
Temperature

decreasing
fan

Chicken
Containers

020 EEE L

T
0 B

Figure 3.21: Fans Distribution.

This system operates as two stages: at the first stage. only the ?ur.ndiditg sfuction fans
works; in order to get rid of the bad air and to all?w for good air to co;netlm1 S tt S a(;m, a“d_ to
minimize the humidity level in the farm. Then, in the second' s'tageﬂ t ethem}feraidu're leCFTaSmg
fans operates; to minimize the temperature level in 2 R o

corrected.
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3.4 Human interfacing system

Humidity gl
EEAb N

cCamera
vl P

PO WIS VR P PSRN
? @ Oack X
3 2
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¥ E | f J s g

ob '0

“

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
ing button on the mobile application. From the system side,

as soon as the user push the clean : ; .
system will be programmed to carry out the cleaning function as soon as the cleaning command

received,
ed AT command that are corresponding to the functions

Table 3.1 illustrates the requir o |
Also, the monitoring and controlling system must be

that the mobile application contains.
programmed based on these AT commands.

Corresponding AT command

Signal | Function
1 On/OFF Cleaning system.

"Cleaning!"

S

S i )

"fg‘(‘
. %4: ‘g Palastine Polyiechnic University
{PPU}

TR L The Library  wieSdf —
il oemysiavas z.é...ift-z. ...... Julu F:.)-"
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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. "ReedCamera!"

7l 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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Chapter FOUR

Detailed Design

4.1 Introduction
4.2 Hardware design

4.2.1 Monitoring system

4.2.2 Activation control system
4.2.3 Cleaning system design

4.2.4 Collecting eggs system design
4.2.5 Feeding system design

4.3 Software design
4.3.1Monetoring system
4.3.2 Controlling system
4.3.3 Human interfacing system
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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 microcontroller device.

Tempreature
Sensor

Humidity Sensor ——> Monitoring Node —> To Mobile | ‘ ’ l

Camera

Figure 4.1: Monitoring node components.

The microcontroller that we used in this nod'e is the PIC161F.SZ72; dl:lO to it}S,
high capability to receive large number of.deferent. signal frolrln my t‘gee rzv’::nsm“:d
as sensors and other terminals. Also this kind (?f mlcrocontrc? er ::lzrill = :elitronics
easily using a small simple circuit that we can lmplemeﬂtf‘flsli[“foacom e Ou;
which will offered us flexibility, save our time and our efio P

cod on the PIC.
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The last : i
T e, s . C%rlnponent in the m.omtormg node is the wireless communication
> ponsible of the communication process between the monitoring system

HS1101LF

X-Bee PIC16F877a LM35 |

CCD
Camera

Figure 4.2: Monitoring Node Devises.

4.2.1.1 Programming circuit

Figure 4.3 illustrates the internal connections of the programming circuit for

the PIC16F877a.
J1
AU-Y1006-R
(o}
(o}
= §6ég FEMAL
(o)
10 13_osciokn ROOWT [—2 i [?_?O?? Q?CA
X1 OSCCLKOUT RB1 _—%_ VA RRARARA:
| C3 Cevsac 2| arvanc rovPoH 3 D e
= ;t mm"'" “‘E W :L-— c1
108 E dmoRICIOUT RET/PGD A o =
cP2 10w
8 | peoanséis  RCIMOSICCP2 (7 ‘2':__:’:_—'__.]_- . flics
HERR Tlemb . il
R1 = RC&MOCK o #:'_’ ™ miour :’E
VALUEsS V= = B3 T gﬂw e -
s R e
I*—’TI——‘ =20 W li=\
: = rosesrs R C2e c2- VALUESS V
i d cza_” c3
104
OuF I
Figure 4.3: PIC16F877a Programming Circuit.
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The first thing that this PIC re
and another two of 10nF filtration ca
4.3. Now in order to rest the PIC, t
and other capacitor C5
pulse not more- and an

quqed is the oscillation circuit, crystal of 4MHz
pacitors, connected to pins 13 and 14 as in figure
he MCLR active low pinl is connected to switch
-to ﬁlte':r the signal that comes from the switch- as only one
protection resistor R1 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 10s so
that the PIC to be ready to import your program.

At pin 15, an emitting led with R2 1K 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.

Figure 4.4 : USB to Serial cable.

Now. we have serial digital data that coms out of the Pc, in order to conect this
datakorhe P,IC we need to make sure that the data that both deviceces are the same.

But we found out that the type of data that comes from perdaein i RSB.Z lev?,l
and the other data that comes out of the PIC is in the TTL level, and hear 1§ abig
missmach, thay will not be able to communicat to each other, So What is the

soluation?

After asmall diging we found out that the MaxIC can do conversion from the
er

TTL level to the RS232 level and vise versia.
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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 10s so
that the PIC to be ready to import your program.

At pin 15, an emitting led with R2 1K 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 Ic is
demonstrated in figure 4.3, the pin 12 Tout of the MAX232 must be connected to pin
26Rx on the PIC and pin 11Tin 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 0 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 F}ND. The. middle one pin 2
is for output signal, the main internal construction for this ST is a grope of h?at
transistor, after feeding it in voltage the temperature around it affect on the behaYIOr
of the internal transistor causing aching in the corresponding output voltage at pin 2

according to the ratio:
1 © C e m e e S ()

M35 is in the analog form, so PIC16F877a can deal

with it as an analog input signal without any problem, except t.hat the max”flufn
amplitude of this signal must not exceed the saturation level of the input analog pin in

the microcontroller and which is around 12Vp-p.

The output signal of the L

i t analog signals via eight pins from ANO to
PIC16f877a can reed eight dfff}::na:aloggto e e

is PIC can carry ou S has hi
gl a}SO tet:tiltz in a corresponding 10-bit digital numbet:)rl. Tthe i;lrlr?en:;z‘xir‘:g?na?iso};lgo}}
cogvlersmn {t ge reference input that is software selectable to

and low-volta,

ique feature of being able to
/D converter has a unique
VDD, VSS, RA2 or RA3. The A
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operate while the device is in Slee

: mode. :
derived from the A/D’s internal R(F; OS?:?l?atjc;cr), operate in Sleep, the A/D clock must be

Figure 4.5 represent how we ca
_ n co
PIC16F877a, the pin 2 from the sensor to
can esiely do it from the software part in t

onnect the LM35 temperature sensor to
pin ANO at the PIC, and for the (ADC) we
he PIC program.

vouT J—@ Analog signal to pin ANO on pic16F877a

3 LM3s

Figure 4.5 : LM35 IC Connections.

4.2.1.2.2 HS1101LF sensor

The HS1101LF 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 €xpress this changing in the capacitance as
cal quantity like voltage or current or any other
fortunately our sensor com from its company with
o convert the changing in capacitance as a
s shown in figure 4.6.

changing in some electri
electrical ones. However;
its own driving circuit, in order t
changing in frequency, this circuit i
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Figure 4.6 : HS1101LF driving circuit.

The main function of this circiut is to expres 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 HS1101LF 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% F in KHz

1 10 7.155

2 15 7.080

3 20 7.010

4 25 6.945

5 30 6.880

3

e .
Oy W % 6210
L———’/

Table 4.1:Typical Response Look-Up Table -Humidity Output

shall use the numerical analysis,

is problem;
To oyercomeiih he relationship between two variable(Y

interpolation particularly. To find out t
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and X), and in ou.r case the two variable are the RH%
frequency as an input. Using the data fitting curve s

easily find out this relationship as mathematical line
Figure 4.7.

level as a function of the
oftware program we can
ar functions as shown in

HS1101LF Relative Humidity Sensor

sl - E==i
80 | S
75— il one

® 70 .x“_,.._*,._,,,
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A = O SN P

o \
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201 ; e _,\,3,<

6308 6.39 6A72 6551 6636 6.717 6.799 6881 6.563 7.045

X axis : Freqauncy in KHz
Y S KO+K1x+k2°%°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

Y(RH% at X frequance inKHz) — Ko+ Ki#X+K;* X2 i, (4.2)
Were Y : RH%.
X : frequancy inKHz.
K, = 1738.41353819.
K= —415.21980003.
i = 24.26410259.

Note that this function is from the second order, also we can ﬁer oth.er linear
functions with higher order to be more accurate, but if we'chose a functlon wntf Ordf’r
three and higher it will form to us a big problem In e i R
PICI6F877a since it doesn't contain a hardware n%ultlp!ayer. It hcam?fl ;’L(‘jt i
mathematical multiplication operation as an software 1terat10r} and tdith ":\tnevee;1 tutao”a
large time operation which could led the PIC to waste 2 .1arge tlmZt?:n e tZ
affect on the stability of the PIC, also the second order linear equ y

0,
the higher order ones with a small error less the 0. 01%.

i ibration method is not
ds to be calibrated, the cali : .
A S e he humidity with other sensor in a specific

p ace lal : A - 1 l t d t}txen ou need to measure out the frequency at
\' i ncy, an Yy
1 nd con ert 1t to freque
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the output of the HS1101LF
sensor driver circui i
change the valu : uit at pin 3, after that you need
convirt it from t‘; o the. potentiometer tell you get the same frequency th};t osewe:(;
e reading of the first sensor, mark out the value of potentionzeter

To make S
using HS1 IOILSSure o y?ur calibration exact, you need to take a new measurement
. measui:nsoi v;/llth the same value of your potentiometer after your first

: out the frequency and then convert it to humidity level using

equation 4.2. And then you need to
a0 compare your result wi :
humidity from other celebrated sensor. . Bl et cRreading. for

. At this point, we have the value of humidity as a frequency and we can easil
SlletltE,lte the frequency to get out the humidity, but yet we need to enter this signal tg
the microcontroller, figure 4.8 represent the output signal at pin 3, and after
substituting the frequency value in equation 4.2, the humidity is equal to 4:/ 650 % .

Figure 4.8 : HS1101LF Driver Circuit Output

Later o
option; the first one is to enter
or 17 on the pic16F877a and
convert this signal to square wave and t
digital input pins and then we can set a t
pulse is coming in, and then we can measure

two and one over your answer you

hear we have the half time of the duty cycle, times
troller, with a little mathematical

will get your frequency in your little microcon 1
manipulation inside your PIC you will have the value of the humidity that your sensor

measure.

n, we need to enter this signal to the PIC16F877a, and hear we gave to
the signal via CAPTURE/COMPARE/ (CCP) at pins 16
we can measure the frequency, either that or we can
he enter it as a digital input to the PIC at the
imer 0 for example at the moment that one
the time to the second pulse to come,

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

So, to be accurate enough, we
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sensitivity in measuring time, after 3 KHZ and o :

solve this pr . ; Rt ur measurement will be wrong, t o

s it Z;?;I: Osuor :}rllgtmte;rln.g thml.(m'g starts from the fact we need to max;gmize

Sy minir’nizin :lh ﬂe timers inside the PIC can read it, and this can be

e SRR & the Irequency at least to forth of the original one, to become
-8 KHz and hear the PIC don’t have any issues with reading it.

Yet
s us; htOW V;/IZ CO}lld reduce the frequency? This is our mater now, but in fact
ow JK flip-flop to do so, as figure 4.9 which represent the circuit

connection for the frequency divider
system that we desi i
software program. igned using the Proteus

vee

T "I U1B > Humidity Square Wave Signal ( 7.2 KHz)

S 1
R —>Divide By Two
£opeik
2l o al —>Divide By Fure
%2 ! T4HCT6
A
) U1:A uuuuuu L;
B
U16 7
: il (G 15 c i :
1+ e Lopeik =uilis
1
L R il i I "‘T 74HCTE

L SW Amplitude=5 Volt

> Humidity Sensor Signal

Figure 4.9: Frequancy Down Circuit for HS1101LF 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 twWo JK flip-flop is to divide the frequency two times. In
order to get our maximum frequency lowest than 3 KHz, So that our. s.man I.’IC .ca.n
deal with it without any barriers, and the output of the frequency divider circuit is

illustrated in figure 4.10 in the next page; Were channel one - yellow - is' the input
humidity signal after the comparator, channel two - Blue - represent the signal after
we minznizge its frequency to half, and channel three - red - is the output signal after

we minimize its frequency to the fourth.
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 Digital Oscilloscope Ak

CHI : |

CH?2: |

G -]

Figure 4.10 : Frequancy Down Circuit for "HS1101LF" 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 16F877a

contains only one TX and another RX that comes previously defined from the
company, but from the programming sai

d we can set any two pins as an TX an RX,
choosing for example pins 37 and 38 to do so.

era has its own interface to the standard of

s jal cam
This kind of ZM CCD s | and can connect it to Pc or any other

RS232/485 and the TTL input /outPut signa
device through one of its own serial interfaces.

. : RS232, using the MAX232 IC because
ection will be throw the :

: it e amming circuit, after connecting the CCD camera to the
its already used on our ProEr al, it controls the camera from many

PIC 16F877a, the PIC will be as ht he.h:§ft§n;l?he resolution of it and the baud rate.
sides; the time to take picture Of the siz

60




VCC = 5volt

CCD Camera
-:a}- OSCH/CLKIN RBONT [—33. 3 vce
=1 OSC2/CLKOUT RB1 =2t <>~ XD
21 RA0/AND R gi C1 = oND
BIPGH
] R - [ i
—5—| RAZANIVREFJCVREF RBS %_ 1 3
—>— RAVANIVREF+ RB6/PGC |2 1oue__ IMAX232 =
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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 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.

in the monitoring node the X-Bee represent the

Therefore; hear
r and the farm, the data that the X-Bee

communication path between the manage
transmit and receive are digital serial data, and we also know that the PIC16F877a has

its own serial digital data pins, O it's very simple t.o conne'ct 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 2 new obstacle just shows up, thing that we
es, )

A i PIC to a 5 volt power
; beginning connecting our
discovered that we were from the i
supply and our little X-Bee were cormected to 3.3 volt, that’s mean t}ll(e level toi The
dalt): t};ansferred between the two devices are deferent, we need to mahf: 2 :fciltmi
Citeut that the component can understand each other. The matching
ircuit so

shown and cleared in figure 4.12- EORE:
Figure 4.12 represent the matching cireut

5 in a very si
mismatching problem between the PIC and the X-Bee, In y

t that we designed to overcome the
mple 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 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.

in the monitoring node the X-Bee represent the

Therefore; hear
r and the farm, the data that the X-Bee

communication path between the manage
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 t.o conne.ct 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.
but a new obstacle just shows up, thing that we

inni i PIC to a 5 volt power
i beginning connecting Our
discovered that we were from the i
supply and our little X-Bee were connected to 3.3 volt, that’s mean tl;(e level toi Fhe
dal'z: tzansferred between the two devices are deferent, We need to mahfe a match tmi
Ul
circuit that the component can understand each other. The matching circuit 1
ircuit so

i 4.12. :
aais clea;eld zm ﬁf:s,r:nt the matching circuit that we designed to overcome the
Figure 4.12 rep

< in a very simple explanation to
i i the PIC and the X-Bee, In
mismatching problem between

Yes, it seems very €asy,
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how this circuit work, the data
; that comes out of th
: e PIC to the X-Bee if there is bit
Iz;:)rct) htillllat : rZI;eantnobvoltage 'so Q1 doesn't work on. And that means the X-Bee receive
i itSgvaluerci>S o be Zure, if the bit is one that’s come out of the PIC to the X-Bee
around 4.5 -5 volt, so QI is closed and Q2 is directly closed then at

thf: D'IN. p.m 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 f:onnected hear to a red light emitting diode with protection
resistor about 100 Q , this main function of the led is that when we transmit any
Poc.ket 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
Y VCC 5 volt

PIC16F877A
:3— OSCHCLKN RBOANT g‘s
—— OSC2CLKOUT R231 =
RS2
2 ~aomo R33PGM (52
=] RAVANY R24 -
—3—{ RAZAN2VREFJCVREF R8s 3=
—5| RAYANSVRER+ RS67GC 55
~7—| RA4TOCKICTOUT RB7/PGD |—
—] RASIAN4/SSIC20UT 15
8 RCO/TICSOTICK! 5
~5—] REVANSRD.  RCITICSVCCR2 [—7
9] REVANSHR RC2:CCPY =
A0 Re2anties RCASCKACL 3%
1 RCA/SDUSDA 57
——] MCTRVep TV RCA'SO0 |57
RCATX/CK 55
RETRXDT [
19
RDOPSFO
RD1PSPY 3—,—
Rm':gz ==
RDAUPS?3 |57
RO4PSA |2
RD&/PSPS 5=
RD&PSPS 55
ROTIPSPT 22
Figure 4.12: PIC-X-Bee matching circuit.

n the monitoring node and

hows the overall component i

The next figure 4.12 s
its internal connection.
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Figure 4.13: The Overall Circuit forThe Monetoring Node.

4.2.2 Activation controlling system

g systems in this project; the first one is the
he deactivation process for the second one,
ble for doing the large function like

In general, we have two controllin
small one responsible for activation and t .
and the other controlling system is respons
feeding, cleaning and so on.

At this point, we shall start building the ac'tivation. contrl?l SY;:I:;!; ::;51
controlling system is the connector betweefl the human mterfacu:g/:;;so ::nrrrlrl z:md S
practical system. So we need an electrontc com.ponent tOkr.eZel f microcontrollers to
from the human interfacing system, and that requ.lr?s. sor;leNlriN C:N e e
decide the corresponding related signal to be initiated. No

: ; i stem?
signal but how can we transfer it to the main controlling sy

r from this, using the electrical relays, we can

imple :
The answer cannot Bes he main controlling system.

i i i deactivate t
simply send our signal to activate and
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1 fFlgut;e 14 14. prffsent the activation contro] system functionality and how the
ot‘v;o kcton ho inside it. At the beginning manager sends its command via the Wi-Fi
network to the system. The X-Bee device receives the command and then it passes it

tolthe microcontroller after that, the microcontroller activates one of the responsible
relays.

Reception | __, .. il
e  Microcontroller Relays

Figure 4.14 Control Node Main Stages.

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
he main control system, figure 4.14

activation control system to be as an input to t
shows the containing devices in the activation control system.

X-Bee | mmmd) ' PIC16F688 wd) = Relays




Figure 4.15 Activation Contro] 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 D1 with its own protection resistor indicates that there is a packet arrived
from the transmitter.

VCC33v

td

RAQAND/C1IN+ACSPDATALPWU RCOANI&Z}M
RA1/AN1/CINSVREFICSPCLK RCHANSICIN-

i

et et

T o
T RAZAN2TOCKINTCIOUT RC2
41 RAVWCLRVEP RCYANT

RAZANITIG/CSCUCLKOUT  RCAIC20UT/IXICK
RASTICKVOSCI/CLKN RC5RX/OT

Iulu

Figure 4.16: X-Bee with PIC16F688 Connections.

4.2.2.2 Relays connections

we need relays to transfer the PIC signal to the
1 functions that we talked about like feeding,
e connections between the

As we illustrated previously,

i i vera
main automation system to do the se
w th
eggs collecting and so on, figure 4.17 presents ho

PIC16F688 and the relays are.
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Figure 4.17: Relays with PIC16F688 Connections.

After a specific function arrives to PIC, PIC unit changes one of the five port

pins from port R A0, RA1, RAZ, RC0, RC1 status, from low to high, assuming we
have a high case on one of the port say port RAO for exarflple, then the Q5 BC54-711
transistor will have voltage drop on its base, acting as switch the RL4 element wi

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.
connect the light emitting diode by the

PIC and damage it, by transferring it to light.

As you can see in the circuit, we

t the full circuit diagram for the overall activation
sen

e pre
In the next page, We P hows that clearly-

controlling system, figure 4.18 s
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Figure 4.18: The Overall Circuit forThe Controll.ing 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 ca;ur}egsel;m:gmf;ir;dzzi
belt conveyor systems it’s the most e transport. I;al: x;ollers because the
industrial areas, where the belt Gt Rt ane ,:ame or{ed and carried over a
cleaning material can be moist, s need the belt to be supp

metal.
ather than slider bed belt because we have a

Roller bed belt conveyor U f supported metal of steal or sometime

area O
large area of conveyor SO need a large
Wood.

67




At the
end of each these conveyors Use the carrier element handling belt

; bed belt :
material can be moist and wet. FaeeEbia e ciclcaning

: ghe cleaning material f)f four conveyors collected on this conveyor so 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 Molecular Weight
Polyethylene). g

We need a slant piece of iron at the end of the conveyor to remove the

cleaning material from the conveyors under the cage to collect it on the main
conveyor as shown in Figure3.13.

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 moving 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.

ade from carbon steel/EN-8 and are designed for torque

Pulleys shafts are m
and bending moment.

Idler pulle
g : at support the belt and Mack

d metal th
veyor as supporte suitable for high-speed belt

ed in con ;
Gl resistance,

Sk 5
movement easy. Providing Jow rolling
conveyors used in long conveyor
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Conveyor belt material

The belt consists of one or more lay

i ers of material. They can be made out

Many belts in general material handlj
' s In, ing have two layers. An under | f
material to provide linear strength and shape and an over layer called therc?\llz OThe

under layer is often a cotton or plastic. Th i
: - The cover is often vari i
compounds specified by use of the belt. e e

4.2.3.3 The motor design:

Using 3 phase squirrel cage induction machine for each four conveyor

Horse power calculation %

Where:
Tg: the ef fective tension of the belt

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

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

T, = 9.81PL1Fg.cceeceiecenssosonnononeneanannanncs 4.4).
Where:

kg
p: the weight of moving part (=)

L,: the conveyor length(m).

Fg: friction coefficients for empty belt

The weight of moving parts its value is to be taken from catalogue of companies.

r empty belt generally taken to be around 0.03

The friction coefficient fo
o B
Where:

M:the weight of material load (—n;)
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Fy: friction coef ficients for load.

Jilstustoniooctficient for the load is generally taken to be around 0.03

The weight of material load in kg/m is given by:

E= oool i
V('?) 360 - m; .................................... (46)

S

M =

Where

Q: the conveyor capacity ton/h.
m
V:bels speed =

The power required to drive the system:

power (KW) = % .................................... @.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 of EP Rubber material.
of the belt part is given in MRF (Madras Rubber Factory) catalog

minal cascade weight =3.54Kg/m?2.
width * length of belt = 2m * 60m = 120 m?

The weight
as shown in the appendix A the no
The area of one side of belt =

o 2
the total area of belt =2 * 120m? = 240m

3.54Kg

The weight of belt = RAOE e 5 849.6 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.

V=mn+h#(R?—r?)

Where:

V : The pulley volume.
h: width of pulley

R: outer raduis.

r:inner raduis.

The shaft is from carbon steel with diameter of 3cm consider as cylinder

Shaft volume:
V=m#*h* DEGRNI . isivirson 4.9)
0.05?2
=3.14%2* s = 0.003925m3

7.84gm 5
= = 7840Kg/m

density of carbon steel(p) = s 7840Kg/

(4 .10)

i A e

From eq(4 .10)

Weight = 7840 * 0.003925 = 30.7kg

the conveyor .
Use every 6 m one idler, we need 10 idler up and 10 down
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idler pulley weight = number ofidler « iqjey 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 + idlem)gistates 4 .11).
Where:

MW: the weight of moving part

From eq (4 -11)

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

7 (2] = et N @ .12)
Kg 966kg (Kg)
) = 161(==
M (m) 60m 6
P=16.1(%2)
Fp = 0.03
F, = 0.03

The operation time of 30 min every day and the maximum total cleaning i
=360Kg !

360,/1000

= 0.72 ton/h
30/60

From eq (4 .6)

ton N
Q (T) g0 0721000, °

M:—Vf(lg—_—)—*—gg&_ 5% 360 m

] o 9 1 = 9 * * = 4’. 3 N
X C 1

1
i imum value
al farm and is maxi
taken fromre
These value
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From eq (4 -5).
Ty = 9.81L,F,M = 9.81 %60 % 0.03 * 0.4 =7.0632N
From eq (4 .3)

Tg =T, + Ty, = 284.293 + 7,0632 = 291.356N

From eq (4 .7)

ower(KW) = s) _ 4213565
BoliEn el 1000 00— = L4S6KW

The 4 conveyors connected at the same motor the power= 1.456 Kw * 4 = 5.824KW

Main cleaning conveyor calculations
The main cleaning conveyor data:
Length=20m

Width=1.5m

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=1440Kg

Conveyor capacity (ton/h)

i 1440/150:0t0n = 2.88ton/h
N 0.

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

. 0 2 3
appendix A the nominal cascade weight =3.54Kg/m

2
The area of belt =20m * 1.5m = 30 m*.

2
total belt area = 30 m? * 2 = 60m”.

3.54Kg
2,20 = =2124kg
The weight of belt = 60Nt Fry
The weight of pulleys =15Kg :
Weight ofidelers = 3 * 2 = 6kg
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The supported surface for main cleaning conveyor
L=20m
h=1.5m

Thickness=1mm

= etttk o (413)

V =20m=#1.5m+ 0.001m = 0.03m3

mass = density * volume = 7850k * 0.03 = 235.5kg
Shaft volume:
From Eq (4 .9).
0. 2
=3.14 % 1.5% g 0.00294m3
7.84gm
density of carbon steel(p) = = g = 7840Kg/m?

From eq(4 .10)
Weight = 7840 * 0.00294 = 23.07%g

Weight of Tow shafts = 2 * 23.079 = 46.158Kg

Fromeq (4 .11)

The net weight of conveyor = 212.4 + 15+ 6 + 2355 + 46.158 = 515.058Kg

From eq (4 .12).

Kg 515.058Kg i) 25.75kg
R —_—_—— —_— —

A (7n_) S ) m

_ 25.75kg

Pl

From eq (4 .6)
o™ 1000 _2:88+1000 _ 4 gy /m

——

M= .—————* 60 5 % 360
T
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From eq (4.4)

T = 9.81pL,F; = 9.81 « 25.75 % 20m * 0.03N = 14184 N

From eq (4 .5)

Ty = 9.81L1FLM = 9.81 %20 % 0.03 1.6 =941N
From eq (4 .3)

Tp =T, +T, = 141.84 +9.41 = 151.25N
From eq (4 .7)

m
Tg(N) = V(?) _ 151.25%5
1000 ~ 1000

power(KW) = = 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 m/s so we need gear ratio to reduce the

speed as we need.

4.2.3.5 The gear design for cleaning conveyor

Sing sprocket type QD sprocket gears as shown in ﬁgureélil.9 to connect the motor
shaft using chain between the gear on shaft and gear on the pulley.

Figure 4.20: QD sprocket gear
ur conveyor under each

nnect fo
RLoss 4.23.

in orde .
= auxiliary gear as shown in figure

Use double Strand sprocket i

e
other at the same motor and because ne
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Figure 4.21: Double Strand sprocket gear

We have four conveyor under each other »S0 We need to QD sprocket gears and
sbxdouERStand bprocket gear as'shovain 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 5m/s and diameter of pulley is 0.2m

VR LT (1) s s R oS etz o 4.14)
Wt JOMV/S
=—= =50rad/s
E ST 0 m /
B 4 .15)
W) S e (
n= o e = 477.707rpm
2*T

Now find the speed ratio using gear ratio
NV, =NV oo mnetasevenenes
Where:
N,:number of teeth of first gear
Vy:the speed of gear connect on shaft.
N,: number of teeth of second gear

V,:speed on the second gear

We have:
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N, = 20 teeth From appendix B.
v, = 1500 rpm
V, =477.707 rpm

i V1N1 1500 = 20
Vo A0 62.8 teeth

From appendix B and C of sprocket gear choo
se doubl X
Outside diameter=24.9936cm oubte strand type with teeth=60 and

Figure4.22 show the gear system of cleanin
g system to connect 4 cl
at the same motor. oy

\\\WW/; \\\(\m?"//p Q7> iz W, Wy Wiy,
& pﬁ § /é § % §@\ ///’/g \&\\\\ﬂw 2, ég\\\\um/ §§i\mm,,//@
Ui W US> \%7/ \\ S S ‘//’/ \§ s>

I mus\\ US> sy ms\‘> 2>

l

_ ‘Q'w’;-
i

o

"n_ i

>

n." -

Figure 4.22: Gear sysfem 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 ),

Gear ratio of main cleaning conveyor
N; = 20 teeth

V; = 1500 rpm

V, = 477.707 rpm

From Eq (4.16)

AN AT 62.8 teeth

N; =~ = 477907

e movements t0 another conveyor use steal

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

re 4.23: Steal chain

Figu
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ERlm et dlanEtelo pishes o Bl (bigfeeth), 24, 32, 48, 64 (fine testt) ]

4.2.3.6 Electrical design for cleaning system:

Allocation table of cleaning system show input and output parameters as shown in

table 4.2.
Symbol Function
Em Emergency(NC) of cleaning unit
SO Off switch (NC) of cleaning conveyors
S1 On switch for (m1) of main cleaning conveyor motor (No)
S2 On switch for (m2) of Column] cleaning conveyor motor (NO)
S3 On switch for(m3) of Column2 cleaning conveyor motor (NO)
S4 On switch for(m4) of Column3 cleaning conveyor motor (NO)
S5 On switch for(m5) of Column4 cleaning conveyor motor (NO)
S6 On switch for(m6) of ColumnS cleaning conveyor motor (NO)
S10 Off switch for(m1) of main cleaning conveyor motor NC
S20 Off switch for(m2) of Columnl cleaning conveyor motor NC
S30 Off switch for(m3) of Column?2 cleaning conveyor motor NC
S40 Off switch for(m4) of Column3 cleaning conveyor motor NC
S50 Off switch for(m5) of Column4 cleaning conveyor motor NC
S60 Off switch for(m6) of Column5 cleaning conveyor motor NC
K1 Contactor for (m1) main motor
K2 : Contactor for (m2) coulumnl of conveyors

K3 Contactor for (m3) coulumn2 of conveyors
K4 Contactor for (m4) coulumn3 of conveyors
K5 Contactor for (m5) coulumn4 of conveyors
K6 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 On switch for (m1) of main cleaning conveyor motor (No) :
i tor (NO
ftoh for (m2) of Columnl clearyng conveyor mo
5 8“ SW%tch for((m3) of Column2 cleaning conveyor motor (NO)
23’ On S\\ivv;tch for(m4) of Column3 cleaning conveyor motor (NO)
ns . .
i Jumn4 cleaning conveyor motor (N
85 On switch for(m5) of Co i t 2
i leaning conveyor motor (N
tch for(m6) of Column5 cl
2?0 grf}fssv\\),vlitch for(m1) of main cleaning c'onveyor motor I\:C -
Off switch for(m2) of Columnl cleaning conveyor motor e
0 Off :witch for(m3) of Column2 clean?ng conveyor mo’;or %
o £f switch for(m4) of Column3 clean¥ng conveyor motor e
- Off SVVitch for(m5) of Column4 clean{ng conveyor mo'ig; s
| 228 gff szvitch for(m6) of Column5 cleaning conveyor mo
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Table 4.3: communication contro] signal needed

4.2.3.6.1 Plc connection

Show the schematic diagram of PL.C : :
figure 4.24. connection of the feeding system as shown in

i

@_Q $60 550 %40 =30 320 gi10n6 28

(5 M . T 2 23 %2 %1 30 em
& - £ - € 1 ¢ I 7 I v 1 i ] T
(T R

T )
INEEEENE RN

i o

|8
E|IE|IE| 2| =| = S
s| =S|I S|l s12]1 21 2lzlzlzlzl=2=zl®
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éi‘:‘:‘i_j_‘sgg’§-¢)§1> I)(=2(7

: = Sl sl'= S| 38| 3|3| S| 58| =

- 3

| 8 2

inannns

T LEEEL

Figure 4.24: plc connection of cleaning system

4.2.3.6.2 Power circuit

m: shows the motor distribution and control devices

Power circuit of cleaning syste ;
aker) as shown in

used and the protection devices used (fuses, over load, circuit bre
figure 4.25.
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|wa
Figure 4.25: Power circuit of cleaning system
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.

Figure 4.26: Woven polypropylene

s collects the eggona main conveyor.

All these conveyors spread in front of cage

of roller witho
en the 1 :
ally used for transporting

ut belt to increase the friction

ods is small in order to save

The main eggs conveyor is the type
materials

between the egg and conveyor, the space bet‘;’:r
the eggs from fall or broken, these types ge
pieces with speed of 3.5 m/min.
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4.2.4.2 Conveyor motors

In this system we have three motors one for the main co

squirrel cage induction motor. nveyor which is 3 phase

And AC squirrel cage induction motor to move the main conveyor up and down

The main motor calculation:

Main motor data:

Width=1.5m

Length=20m=65.616ft

Speed of conveyor=3.5m/min.

Material weight using 8 kitchens each 1m?.

area of cages * number of kitchen per 1m? x weight of egg 60m? 8 %60

1000 = 000
= 28.8 Kg at one side of cages

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

value.

. total weight of eggs _ 288Kg
the weight of eggs per unit area = —— S IE e

= 9.6Kg/m*

value of Belt Driven Live Roller Heavy Duty

From appendix E tack the standard i
m as shown in figure Figure4.27.

Conveyor at load of 6001b maximu

Speed=30fpm=9.144m/min Length=61" ’=1.55m

e
— X Ay

30 FPM Roller
Dismetar BF WIOTH BF WiDTH BF wiont
- 5T 40 817
Detve He 27" t0 317 337 to 31 ]
% S57OAL | 105 OAL | 50" OAL [ 1007 OAL wo: 0o oAL]
T 2 8000 e | 6000 e | €00 DY SE 0‘0:““ =
o 5175050 W | 12000 o | 12000 te | €000 B ::m’ 'M'mu-
=T 8000 e [ 17000 ®a | 17000 s [ 12000 T [1icca s

Standard Available Belt widths:

27 in., 31 in., 33 in., 39in., 45 in.,
51 in., 57 in., 61 in.

ty conveyor

Figure4.27: Roller heavy du




Need another motor to move the sub conveyor and collect the €ggs to main one
Approximate calculation of Sub €gg conveyors; .
Length=60m.

Width=0.15 m.

Speed=3.5m/min.

Consider that every 1m? have 8 kitchens there 60 11m2 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/ 1m?

The area of sub conveyor belt = 0.15m * 60m = 9 1m?
The total belt area = 2 * 9m? = 18m?

3.54Kg
The weight of sub eggs conveyor belt = 18m? * = 63.72kg

The pulley dimension:

Diameter=0.1m.

Length=0.15m
From eq(4.7)
2
The volume (v) = m*h* (R? - r2) = 3.14 % 0.15m * (0.12—0.07) /4
= 0.001275m’
7.87gm _ 7870Kg
density of iron(p) = e e
From eq (4.9)

There’s tow symmetry pulleys sO

the weight = 5+2 = 10K

elt; there aré 24 idlers with 0.5Kg each

We use every 5m one idler to support the b
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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 part (ﬁ) = m = 1.428
m

60m
_ 1.428Kyg
&
Fz = 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)
t
Q(*%") 1000 0.0576+1000 _ o
ol V(ﬂ) iee0 T 52060 m
S
From eq(4.4)
T, = 9.81 * 1.428 * 60m * 0.03N = 25.215N
From eq(4.5)
T, = 9.81% 60 % 0.03 * 1.04 = 18.364 N
From eq(4.3)
T = 25.215 + 18.364 = 43.579 N
From eq(4.7)

_ 43.579%00583 _ 405547 KW
poweT(KW) =k 1000

or
We have symmetry 10 conveyor at the same mot

power(KW) — 10 = 0.002547 = 0.02547KW

. H 2
These value taken from real farm and is maximum value
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4.2.4.3 Gear design of €gg collection conveyors

The main egg conveyors motion can be
pinion gears as shown in figure4.28 connected
down linear motion.

achieved by using gears, rack and
to the motor shaft to move up and

Pinion Pitch Circle freutar Piteh, Poiion

Pinion Pitch Radius

Rack Pitch Line Linear Pitch, p

Rack
Pitch
Distance

Figure4.28: Rack pinion gear

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

pinion =P 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.

hobbing spur gear

| Figure4.29: 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)

1 v  0.083 rad
O S T T AT

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 B and the horizontal surface is (1) =
3L,

Where:
Frriction : fTiction force.
W: friction coef ficient.

m: total mass of body.

‘ g: gravitational constant (9.81)

T = Ffriction i



Where:
T:torque.
r:radius of wheel

From eq(4.18)

B tetion = 1200% 9.8 % 0.3 = 3528 N
From eq(4.19)

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

P=T=xw=>599.76 * 0.911 = 0.54638 KW

_ 54638136 _
ST 0.732 Hp
o M El []
molor :% WF T ?
’ main egg conveyor ]

Figure4.31: 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.

electrical clutches connected to 4 rods and the rods
veyor, each 5 conveyor at the sarr.le row connect at
ects to the motor shaft as shown in figure4.23.

The system consists of 4
connect to pulley of sub egg con
the same rod and the clutch conn
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elactrical cluich

rode - |
i

L

motor shaft

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 =0.01577KW
Motor power need to rotate the load =0.01371KW.

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

B 001570007 iow10,344, Nm
0.058333

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
forque is controlled directly by the magnetic field that is cr il byl L
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

; t
Allocation table Allocation table show the input and output parameter peegad o

control the feeding system using PLC as shown in Table 4.4.
Function
_Symbol Emergency switch(NC)

Em Off switch(NC)

SO On switch m1 (No)

S1 On switch m2(No)

S2 On switch m3(No)

S3 ; off switch of m1(NC)
S10 Off switch of m2(NC)
$20 off switch of m3(NC)

S30
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LSl

Limit switch]
: igg Limit switch2
o L}mlt switch3
5 Limit switch4
Contactor to operate m1
3 (sub conveyor)
K2 Contactor to operate m2(main egg
s conveyor)

Contactor to control the motor move the
main conveyor (m3)

K4 Contactor to reverse the direction of (m3)
Cl Electrical clutchl
€2 Electrical clutch2
(€3] Electrical clutch3
C4 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
B0 Off switch(NC)

S1 s On switch m1 (No)
'S2 On switch m2(No)
53 T On switch m3(No)

S10 Off switch of m1(NC)
A S2O it Off switch of m2(NC)
- S30 Off switch of m3(NC)

Table 4.5: Signal taken from communication

4.2.4.4.1 Plc connection

Show the schemat

ﬁgure 4.33 i:—:f Ls2 Ls1 s30 s20 s10 s3 s2 s1 50 .m\.rg.ncy

ic diagram of PLC connection of the feeding system as shown in

‘—‘TT}J %Tk\}hu qr}r\H :
§2§§§§§EE§E?EEZ§§—
REr| S ____________L___
§—§_§§§§§§§§§§§§§§§
22137
m11‘1,.1111‘1‘1

ka4 K3 k2 k1

C connection of egg collection system.

Figure 4.33: PL
88




4.2.4.4.2 Power circuit of egg collection system

Power circuit of egg collection system shows
devices used and the protection devices used
shown in figure 4.34.

the motor distribution and control
(fuses, over load, circuit breaker) as

SRR Y
- 281N
gAY

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
ipe to distribution the feed on the sub

in 10 valves in the p
heisystem contath very side of cages have one, and

tank or the distributor, theses 10 distributor, €

everyone have valve above .
m communication system to the control

alve body connects to the motor shaft and

to distributor.

When the control signal come.fro
circuit of the valve motor, the Bl.ade:s, in v
the material go through the distribution p1p€

nk or distributor distri
along

butes the feed to one Column in one side of

Every sub ta the cage Back and forth.

cage; the distributor will be movable
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The shape designed to allow the fe

3 ed follow i i
follow in four Feedlots at the S in the Feedlots easily and also to

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 contro] 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

distributor

figure4.35: distributor system

: nsion
Velocity 3

friction

Figure4.36: wheel forces Analysis

Distributor data:

m
Speed=10m/min=0.16666 -
Weight=140 kg food+100kg structure.

Using 2 wheels to carry.

Diameter of wheel=300m=0.3m
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From force analysis on the whee] as show.

n in figure4.29
power to move the wheels. g can calculate the motor

From Eq(4 .14)

- v 5 0.16666 8 1.111rad
i 015 s

From Eq (4. 19).

B iotiont = 24015 9i8 x 0.2 = 470.4 N
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= S 35.28 N.m

From Eq(4.17)
P =T % w = 35.28 x0.6666 = 39.198 w

Figure 4.37 show the feeding distributor

Figure 4.37: Feeding system
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4.2.5.4 Electrical design of feeding system

Allocation table show the input and output parameter needed to contro] the feeding

system using PLC.
bol(input :
‘ :ﬁrg"efl‘:;’“ : guncuon Symbol(output) Function
mergency K1
switch(NC) control m1
SO Off switch(NC) 5
S On switch m1 (No) reverse m1l
S2 On swiﬂt‘ch"rﬁZ(No)
K3
Sk On switch m3(No) control m2
S4 On switch m4(No)
K4
S5 ok On switch m5(No) reverse m2
S10 Off switch of m1(NC)
K5 trol m3
S20 Off switch of m2(NC) SOMLOAmS
830 Off switch of m3(NC) K6 cor e
Sulk Off switch of m4(NC)
S50 Off switch of m5(NC) K7 T
LS1 Limit switchl
LS2 Limit switch2 K3 sy
LS3 7 Limit switch3
LS4 Limit switch4 o e
kb2 LmiEER o K10 Reverse m5
LS6 Limit switch6 = At
LS7 ~ Limit switch7 2 Valved
LS8 Limit switch8 Y3 Valve3
LS9 Limit switch9 Y4 Valved
g0 Limit switch10 Y5 . Valves
Table 4.6-a Table 4.6-

Signal taken from communication

S1 On switch m1 (No)
S2 On switch m2(No)
83 On switch m3(No)
S4 On switch m4(No)
S5 ey On switch m5(No)
S10 Off switch of mI(NC)
S20 off switch of m2(NC)
S30 Off switch of m3 (NC)

Off switch of m4(NC)  Tabel 4.7: Signal taken from

5 Off switch of m5(NC)  communication

S50
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4.2.5.4.1 Plc connection of feeding system

figure4.38 ction of the feeding system as shown in

Is10 Is9 Is8 Is7 isg Is5 Is4 1s3 52 s s30 540 s30 520 510 55 54 53 52 51 20 em

@ B e P
\J_E:}\—Y b »- » b »- *\ fe- = A\ B\ B\ - 6
T O T}T I 1
8I IIIIIIIIIIIIIIIIIIIHIIIHIIl_.
=I1Z2121812(12I12|121212|12|2|2|2l2|2l2|2|2l2l2l2ls ol ol ol o e =
218[8 8|58 |%|R|B|R|RB|5|3|3 (3|3 |X|5]3|5|2|2|3|3|3|3|2|3(|3|2|5| 2
00800000000 O|o|o|o|o|lo|ololo
c|C clic|lcic|Cc|C o|jo|o|o|o|o|o|o|o|O| u
3:.::::,'ss:,';:s35§§§§§§§§§§§§SSSSSSSSSSg
g-sowmslmm&umaowmwmm&wmaowm“m‘""‘“”“c’0
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5 JU P 0 s V)V G ) ) i
Y5 Ya, Y3] Yv2 | y1

ENEENEEEEEEEN
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k10 [ko K6 K5 Jkd k1

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

R e e e e o re
s
BT
&
y.ﬁ
g
AR 3

...............

e 4.39: Power circuit of feeding system
re 4.39:

Figu

93




4.2.5.4.1 Plc connection of feeding system

Show the schematic diagram of PLC conne
figure4.38

ction of the feeding system as <
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Figure 4.38: PLC connection
4.2.5.4.2 Power circuit of feeding system

The power circuit shows the motor distribution and contol dovves Cao
switches) and the protection used (fuses, over load, circuit breass " o5 s
figure4.39

hn

Figure 4.39: Power circuit of fee
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4.3 Software design

4.3.1Monetoring system

The monitoring system contains the PIC 16F877a 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 controlling node.

Start
S =string
Read s
_c*
=T sarie
s= iH' 4
% Read
Read
Ten::?:ture ; Humidity Camera
L ———> Send to X-Bee e
Start
g system

i itorin
Figure 4.40: Logic design for the monitor
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€ can use the If, else statement which allows us to carr
mple and 1gnoring others since that there is only one cha
command, and then to go back to ready state for waiting the next comma

y out a first
racter on the
nd and so on

command for exa

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
v _ ot —F* S='H'
il Sho S=? T H',C,'E/F 3
Start Humidity
ature Start Start r t
Tl::::feearslng i Cleaning Collecting Feeding Decreasing

Figure 4.41 Block diagram

we fallows in designing the mentor'ng .nc?de from the
e controlling node with a little mlmfmzmg form the
d a feedback from the controlling nOfi . So the
g the command from the X-Bee -which comes

fr i i i d need to
- and if there is a cretin comman

m mobi i n AT command- an -

ess ObllePSIt(altlc;m iisa?ld also get back to the hold ready state waiting the next

be execute the 0

) ement.

The same strategy that
software side it stills hold for th
feedback side; since that we don’t r.1eje
PIC 16F688 start in hold mode, waitin
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4.3.3 Human interfacing system

.In.the android mc?blle application, we have five activities on the mobile for
monitoring and controlling the farm, monito

and camera reading. User requests readin

controlling part user make the motors of fe
fan on/off.

ring includes the temperature, humidity,
gs by the android application. But in the
eding, cleaning, collecting eggs and suction

Thc? 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
when user select one of them he launch to another activity to read temperature,
humidity, or camera, this is a part of code on humidity button to launch humidity

activity.

]
|
i
i
i
|

Fig 4.42: Monitor Manu on Mobile Application.

sk ook ok ok
ook ok Rk ok kokkok
********************************

ok ok ook ok ok sk ok ok ok ok ok

android:onClick="humidity"
android text="Humidity" />

e voie is
\\ the function in the humidity activity

android:onClick="trigger"
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android:text= "Humidity Reading" />

Code to get data from server:

case R.id.humiditySensBm:
try {
URL url = new
URL("http://192.168.0.109:8092/SmartFarmPro; idi

! : ject/getData?x=Humidity");HttpURL
Copnectlon con = (HttpURLConnection) url.openConnection(); Jikai
String result = readResult(con. getlnputStream());

TextView txt = (TextView) ﬁndViewById(R.id.humidityTxt);
txt.setText(result);

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

catch (Exception e) {

[/ TODO Auto-generated catch block
e.printStackTrace();

s sk o ke ok ok sl ks s sk sk s s s s s o s sk s s ek sk ks ok sk s ke o ekl oo ok ok okt sk s sk stk sk kok o

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

Cleaning

" Te_mﬁrature
decreasing

" Humidity
[ decreasing »
. e
E:, pe—

Figure 4.43 Control Manu on the Mobil Application

This is a part of the Java code to activate each toggle:

$okokkkk kR
ek ok dok R ORk
******************************
sookeok o ook o ok sk ok Kok ok

public void cont(View v){ 5
setContentView(R.layout.conirot);
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public void sendData(View v){

String data="",
switch(v.getld()){
case R.id.cleaningTgl:
data = "cleaning";
break;

ek ok ok 3 ok ksl s okokok K Sk Sk sk 35 3k sk &
*************:ﬁ:r*********************~;;*4.*- X skok ok ok
o 72 76 25 36 3 sk ok o ik sk skokok ook

Start

l

Enter user name

and your password
Select one of the Controlling Monitoring or Monitoring gelect One of the
Contralling Contralling Monetorig
Send Command Get reading
[ — +—— J
End /.

Figure 4.44: Block Diagram for Android Application.
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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 wil

present how we implement t
together and the testing operation ? he system components

for all system components.

5.1 Monitoring node Testing

As we explained in the previous chapter the monitoring node contains three
main devices; LM35 temperature sensor, HS11011LS humidity sensor and the CCD
camera, here are the testing process for each device.

5.1.1 LM3S 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.

Figure 5.1 LM35 reading.

d it to PIC 16F877a.
| as a voltage, we entere

ine the temperature leve e
fi Aﬁ'er tak;ni e shows the simulation for the PIC 16F877a on ;fte:;s ts}?e e
lgureds.'z mtgex np;lig to digital conversion, the PIC sends the reading

after doing the a

port on order to get to the X-Bee.
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Virtual Terminal

Figure 5.2: Temperature level at the PIC16F877a output. .

5.1.2 HS1101LS Humidity sensor Testing

Figure 5.3 present the real implementation circuit for the HS1101LS sensor,
the figures shows the output reading for the amplitude of the humidity signal on the
UT-33C device which equal to 2.31V, and the reading of its frequency on the GDM-
396 device which equal to 6.55KHz.

Figure 5.3 ‘Humidity circuit testing

page present the humidity signal on the
y, this humidity signal is not a square signal
a comparator in order to get it into the PIC,
i but also the
idi rted signal to the square one,
t the humidity conve i
figure 5.5 presen facing hear is that our PIC cannot fead frequency up to this rani?,
prcc)lble;lm e N = value that the PIC canl handle lsZ.iK;{If,ﬂ§oﬂwe convert this
and the maximum L iflop.
humidity signal frequency to @ Jow frequency one-. Using p

On other hand figure 5.4. nexf
oscilloscope that we used in the universit
we need to square it using the LM741 as
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(CAT = Wsksrsr i

Figure 5.5:Humidity Square signal.

Now, to get the square low signal into the PIC 16F877a, we used the CCP
PIN'S, on PIC software side we can manipulate mathematically according to equation
42 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.

5]

Virtual Terminal

signal.

5 5:Humidity Reading in PIC

Figure
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5.1.3 CCD camera Testing

Fi
gure 5.7 present the output of the CCD camera at the output of the

PIC16F877a, it's about serial HEX
charact .
o st Toe B cters, need to be convert via Java language,

Virtual Terminal

RABFFOASREY { T 8o
6 ABMG LS 3681 BEBAAIT
i

S50 aEthaatoanss 5
1B 4353463638506 EL 25 R0R6 26868683 FAEP2 707
ég%gggag3@3@294@3%@584@43@3@@1708

58
LAG 36460006 |

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.

Figures 5.8: Used to configure the X-Bee.
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so we replace the Wi-Fi with 7;
p 1-Fi with Zig-Bee, figures 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 PIC16F688 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.

Do tees Dung thry Teryde Smws PeS 5 L
TR FRRAROCIXDA RANW RIS R AL RaxsaR®

=1 MO0 +M>BIOUNGYNGUF G fmsevr 53

- controlling node testing.
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5.3 Hardware implementation

Figure 5.11 Represent the

4 demo design i

== collection, et bt an%n hl:: niec:&e;al s}tlows the operation needed,
> system.

<

el

Rt

Figure 5.11 : demo frame

3.3.1 Cleaning system:
eyor in the project demo with 3 phase

The figure show the cleaning conv
he speed suitable for cleaning

induction motor and use gear box to reduce t
application. The conveyor be under the cage demo

Figure 5.12 : Cleaning conveyor
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5.3.2 Eggs collecting system

The figure 5.13 Show a conve

i or besi
PO B it & degres allows fhs egy eside the cage used to collect the eggs, the

g to collect on the €gg conveyor.

Use gear box with ratio 1:50 and tow
teeth) to reduce the speed as needed about 16
important.

sprocket gears (N1=16 teeth, N2=25
Ipm, where the speed control is very

Figure 5. 14:Eggs collecting conveyor

5.3.3 Feeding system

The figure 5.15 :show the feeding system consist of hopper as the distributor
connected with wheels carry the hopper connected with a 3 phase induction motor

through Screw

e feeder

er with motor and th

Figure 5. 15: Hopp
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5.3.4 Humidity system

In figure 5.16 Represent the suction fan in the demo as a humidity controllin
g

R —
TR

|

= ,”“‘;"“‘}

Figure 5.16 : Suction fan

5.3.5 Control room

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

d outside.

- control room inside an

Figure 5.17
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Allocaiion tabie:

Input tabie shows the input parameters of py C as shown i
T ASShown in table 53

‘,
H g
b
0]
’;’.

mputl

% Er

3! On/of

S2 Qny off SW Ltch for \[_

S . On/off switch for M3

4 | Pushbutton (NO) for the fan

%_f EJ ushbutton (Nc¢) ) forthe fan

30 | Limit switch (Ls2) ==

N | Limit switch ( TSL)\
Table 5.1 :input of PLC ;

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

ouput comment

KI (vd) Contactor for motor 1

K2 (yl) Contactor for motor 2

K5(y2) Contactor for motor 3

RI(y3) Relay for fan

R2(yS) Relay to reveres M1

Table 5.2 : output of PLC




5.3.6 Electrical design of demo

Power circuit contain the electrica] distribution of motors as shown in figure 5

e
e 'y
—— iz
oy
HBEB 1 B s h
a 1N\ CTTERANAN 3 i ks
a0 2% ) L wr-AN
an
1B s bk
xt NN\ @ U s
c Rkl -\z ‘"‘\f*‘

Figure 5.18 :power circuit of demo

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

s7 s6 sb s4 s3 s2 si
_amorso

(1[0}
6NI
8NI
0] |53

6100

81N0

L1No

1001-}

CLINO| ZINI

o Jwino| N [ ]

€ILN0| CINI

[ Jowno} o [ o

() [020]

o |stnof N [ ]

[ |vino| vIN [ ]

o

¢ connection

Figure 5.19 :pl
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Allocation table:

fnput able shows the input parameters of PLC a5 shown in table 5.1

input comment
g(l) Emergency switch
On/off switch for M1

S2 On/off switch for M2
S3 On/off switch for M3
S4 Pushbutton (NO) for the fan
S5 Pushbutton (Nc) for the fan
S6 Limit switch (Ls2)
S7 Limit switch (Ls1)

Table 5.1 :input of PLC

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

output comment
K1 (y4) Contactor for motor 1
K2 (y]) Contactor for motor 2
K3(y2) Contactor for motor 3
R1(y3) Relay for fan
R2(Y5) Relay to reveres M1

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

, 1In order t

animal production - Eggs production. e 0 help in the developing process for the

our country.

Meanwhile, we have som

€ suggestion : :
the future work, and that what the g8 s and recommendations for helping on

next sections presents.

1.2 System achievements

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

v’ 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, like cleaning, feeding, and eggs collecting.

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

v' 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:

work of the project put the aims of the project and studied the
s and laws). The team proved that

ted in real world and they can be

e The team ' .
theoretical part of the project (theorie
the theoretical methods can be execu

applicable.

istri i he team
nd how to distribute duties for t
e [earn how to work as team al
members. .
i ller using
o a PIC16F877a microcontro
e Learn how to programming
software tool. : it
i 688 microcontroller using Micro
ing a PIC16F
e [Learn how to programm

software tool.




* Learn how to downloag
the :
programming circuit, el BiC using PC and homemade

Learn how to design mobile application using Android language.

° Learn how to configure X-Bee Zig Bee device using the X-CTU program.

° Learn how to interface the CCD camera to the PIC 16F877a.
Learn how to interface the LM35 temperature sensor to microcontroller.
e Learn how to interface and celebrate the HS1101LS humidity sensor.

e Learn how to programming the PLC Unit using the delta programming
software.

® Learn how to implement the electrical circuits on board using wire Raping
tool.

o Learn how to deal with deferent types of motors and there circuit.

e 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 mqn.ito.ring node moving all
around the farm using a conveyor in order to minimize the number of

monitoring nodes.

Bee Wi-Fi especial board in order to

X- :
Also we recommend to gt the bile station directly communicate

configure the X-bee Wi-Fi, to allow -the Mgc
with the system through the IP not via the PC,

i lin
i se the controlling node to contro
A is system any one can u .
. adtvha nt:}glsetsér:l}; an}cli in very easy method you can increase the numbers of
any other ;

i msS..
relays so that you can control in many subsyste

ed to monitor any other place for the
s that this system can be also upgrade
her parameters.

em can be us

levels beside !
rder to monitor ot

Also, this monitoring.z}_'s'f
temperature and humidity 5
by using other types of sensors I g ted ones so
tomate
- system can also be upgrafied to beaftlllilr)l' ga:rocess e
The eggs collectmgp i,he human interference 1 the arrang
that you can gave U
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Appendix 1

Mobile application Programming code:

Main activity.java

import java.io.BufferedReader;

import java.io.IOException;

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(savedInstancc_eState); i
setContentView(R. layout.actzvzty_mam),

}

@Override .

public boolean onCreateOption
/Nnflate the menu; this adds 1t )
getMenuInﬂater().inﬂate(R-menu'mm ;

return true;

}
public void fnl(View V){

sMenu(Menu menu) { 79
ems to the action bar if it is present.

menu);

EditText el,e2; - for
e1=(EditText)ﬁndViewById(R. id.usern
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e2=(EditText)findViewR
String user,pwd;
user=el.getText() toString();

pwd=e2.getText().toString();

/IToast.makeText(this, "w2" Toast.LE

. 5 < 4 104ast. L 4JT\]G SH A X
1f(user.equals("PPU")&&pwd.equals("PPS%}? o

setContentView(R.la 2
-layout.monitorin ; :
/[Toast.makeText(this, "Soun will 8_conirolling_form);

play",Toast. LENGTH SH ORT).show();

yId(R.id Password);

MediaPlayer m =MediaPla er.create(thi J ;
e y e(this, R.raw.alrighty);

/IToast.makeText(this, "Sound
Played",Toast.LEN GTH_SHORT).show();

}

else{
Toast.makeText(this, "wrong
username/pwd", Toast. LENGTH SHORT).show();

}
}
// this constructor used to open Control Activity

public void cont(View v){
setContentView(R.layout.control);
}

public void mon(View v){
setContentView(R.layout.monitoring);
}

public void Temp(View v){
setContentView(R.layout.sensors);
}

public void humidity(View v){ -
setContentView(R.layout.rumidity);
}

public void camera(View v){ :
setContentView(R.layout.camera);
}

ublic void back(View v){ _ : :
3 SetContentV(iew(R.layout.monitormg_controllmg - form);
}

bli id OK(View V){ i : :
pu lscet"(‘:)(‘)ntent\(/iew(R,layout.monitormg_controllmg - form);
}

public void sendData(View ){

String data="";
switch(v.getIdQ){ '
case R. id.cleaningIgl:

116




data = "Cleaning";
break;

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

case R.id.tempratureT, gl

data = "temprature";
break;

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

case R.id.eggTgl:

data = "eggCollection";
break;

try {
URL url = new
URL("http://192.168.0.109: 8092/SmartFarmProject/contro1?para="+fiata);
HttpURLConnection con = (HttpURLConnection)

url.openConnection(); :
d : String result = readResult(con.getInputStream());
//Toast.makeText(this, result, Toast. LENGTH_LONG).show();

tch (Exception €) {
) 5/ TOI%O Auto-generated catch block

e.printStackTrace();

private String readResult(InputStream is) {

String result="";

String line;
while((line = br.readLine())!=null)
; result = result + line;
}
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} catch (IOException e) {

// TQD@ Auto-generated catch block
e.prmtStackTrace();

return result;

}
public void trigger(View x){
switch(x.getld()){
case R.id. TempSensBn:
try {
URL ur] =

newURL("http://192.168.0.109:8092/ SmartFarmProject/getData?x=Temprature" :

HttpURL Connection con = (HttpURLConnection)
url.openConnection();
String result = readResult(con. getInputStream());
TextView temprature Txt = (TextView)
findViewById(R.id.tempratureTxt);
tempratureTxt.set Text(result);
} catch (MalformedURLException e) {
/' TODO Auto-generated catch block
e.printStackTrace();
}catch (Exception e) {
// TODO Auto-generated catch block

e.printStackTrace();
}
break;
case R.id.humiditySensBin:
try {
URL url = new

j Data?x=Humidity");
URL("http://192.168.0.109:8092/SmartFarmProject/get ‘
it HttpURLConnection con = (HttpURLConnection)

url.openConnection(); String result = readResult(con. getInputStream());

TextView txt = (TextView) findViewByld(R.id. humidityTxt);

txt.setText(result)};3 e
: catCh/Slelgg()?zT z(gltUoI-{;en);rafed catch block
e.printStackTrace();
}catch (Exception e) {
// TODO Auto-gen
e.printStackTrace();

erated catch block

}
break;

case R.id.cameraSenthn:
try {
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android:hint="Ee; Password"” >

<requestFocus />
</EditText>

<EditText
android:id="@+id/username"
android:layout_width="wrap content"
android:layout_height= "Wrap_content”
android:layout above= "@+ icﬁpassword b

android:layout_marginBottom=”55dp %
android:ems="70"

android:hint="Enter Your Name" />

<Button
android:id="@+id/button2"
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="fn1"
android:text="OK" />

</RelativeLayout>

Monitoring_Controlling.xml:

<RelativeLayout 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="@-+id/button2" .
android:layout width="wrap_content J
android:layout_height= ”wrag_conten; 4
android:layout_below=”@+zd/but£on ,
android:layout_centerHorlzo,rlltal= ,frue
android:layout_marginTop= 70dp
android:onClick="cont"

android:text="controlling" I>

<Button . it
android:id="@-+id/butlon ;
android:layout_width= "Jvrap—ccooizqtteergt 4
andro id:layout_height= W%p_ e
andro id:layout_alignPe}rent_ , %ﬂd/buttonZ 5
android:layout__aliganght—

!
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id:id= g’
“’o‘x’:la){’, L
mf(’idi la;,:;u it
android:layq,.
MHJid:i. -

aAYOu
J




android:layout_marginTop=";;

: = ="119dp"
android:onClick="mqy," 4 b
android:text=”monitoring" />

</RelativeLayout>
Monitoring.xml:

<Button
android:id="@-+id/humidity Btn"
android:layout width= "wrap_content"
android:layout_height= "wrap_content"
andro id:layout_alignLeﬁ="@1 id/button2"
android:layout_ali gnParentTop="frue"
android:layout_alignRight= "@-+id/button2”
android:layout_marginTop="] 93dp"
android:onClick="humidity"
android:text="Humidity" />

<Button
android:id="@-+id/backBtn"
android:layout width="wrap content"
android:layout_height="wrap content”
android:layout_alignLeft="@+id/cameraBtn"
android:layout_alignRight="@-+id/button2"
android:layout_below="@+id/cameraBtn"
android:layout_marginTop="18dp"
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/humld10’€f”
android:layout_alignRight= "@+id/but€,on2
android:layout_below= ”@+id/butt'(’)n2
android:layout marginTop= "22dp
android:onClick="camera"
android:text="Camera" >

<Button A
android:id="@-+id/button2

android:layout_width= ”wrap,co’;ttee’zt"
B o . 0
android:layout_height="wrap. 72@ +id/humidityBm"

android:layout_alignBottom=

. (] "
android:layout_centerHorxzont_ail},;ZZUﬁ
android:layout_marginBottom= p

android:onClick="Temp" o
android:text="Temperature
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</RelativeLayout>
Sensors.xml:

<RelativeLayout xmlns:a id="httr-
- la))/l Out_width;ﬁll'zlgar :I’i‘ ?i //schemas.andyo id.com/apk/res/android”

android:layout height="y " parent”

android:background= "@drawable/s3"

android:orientation="verticg]" >

<TextView
android:id="@+id/temprature Txt"
android:layout_width="1694p"
android:layout_height= "wrap_content”
android:layout_alignBaseline= "@+id/TempSensBmn"
android:layout_alignBottom="@)+ id/TempSensBin"
android:layout_toRightOf="@-+id/T. empSensBin" />

<Button
android:id="@-+id/buttonl"
android:layout_width="wrap content”
android:layout_height="wrap content"
android:layout_alignLeft="@+id/TempSensBitn"
android:layout alignRight="@+id/TempSensBtn"
android:layout_below="@-+id/TempSensBin"
android:layout _marginTop="117dp"
android:onClick="back"
android:text="Back" />

<Button
android:id="@-+id/TempSensBin"
android:layout width="wrap_content ”,
android:layout_height= "wrap_contentl :
android:layout_alignParentTop="true g
android:layout_centerHorizontal= ”tr,‘,ue
android:layout_marginTop="139dp
android:onClick="trigger"

android:text="Temp. reading" >
</RelativeLayout>

Humidity.xml:

j /android"
<RelativeLayout xmlns:andro id="http://schemas. android.com/apk/res/andr:

android:layout_width="fill_par ent s
android:layout_height="fill_par enj 37
android:background="@drawab el
android:gravity="rop"
android:orientation="vertical" >
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<TextView
android:id="@+id/hum1'dityT,\ct”
android:layout_width="45 dp"
android:layout_height= "wrap_content"

android:layout_alignBase|ipe="

i . @+id/humiditys, 4
android:layout_alignBottom= "@+ id/hzu:zidit;?.sl‘e}efglsaltgri}’?’

android: layout_toRightOf= "@+id/hum iditySensBin" />

<Button
android:id="@+ id/humiditySensBn"
android:layout width= "wrap_content"
android:layout_height= "wrap_content"
android:layout_above="@-+id/button]"
android:layout_centerHorizontal="fyye"
android:layout_marginBottom="7 49dp”
android:onClick="trigger"
android:text="Humidity Reading" />

<Button
android:id="@-+id/buttonl"
android:layout_width="wrap content”
android:layout_height="wrap content"
android:layout_alignLeft="@+id/humiditySensBtn"
android:layout_alignParentBottom="rrue"
android:layout marginBottom="128dp"
android:layout toLeftOf="@+id/humidityTxt"
android:onClick="back"
android:text="Back" />

</RelativeLayout>

Camera.xml:

<?xml version="1.0" encoding="utf-8"?> : i
<RelativeLayout xmlns:android= "hitp://schemas.android. com/apk/res/android
android:layout width="fill _parent”"
android:layout_height="fill_parent ;
android:background=”@d.rauj,able/s3
android:orientation="vertical" >

<Button e
android:id="@+id/button :
android:layout width="wrap_content 3

i content

android:layout_height="wrap_c Bin"
android:lail]out_alignLeﬁ= "@-+id/cameraSens3in

android:layout_alignRight= ”.@+Id/6’:7£(:”’7 igtf’fq a
android:]ayout_below="@+I’f?'/cgmne
android:layout_marginTop= 85dp
android:onClick="back"

android:text="Back" />
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<TextView
android:id="@-+id/cameraTx"
android:layout width= "Wrap content”
android:layout_height="wrap consens"
android:layout_alignBottom=7’@+id/camemsen sBin"
android:layout_alignTop="@+ id/cameraSensBiy" ¢
android:layout_toRightOf= "@+ia’/cameraSenthn (/=

<Button
android:id="@-+id/cameraSensBin"
android:layout width= "Wrap _content”
android:layout height= "wrap _content"
android:layout_alignParentleft="frye"
android:layout_alignParentTop="syye"
android:layout marginLeft="75dp"
android:layout marginTop="148dp"
android:onClick="trigger"
android:text="Camera Reading" />

</RelativeLayout>
Control.xml:

<?xml version="1.0" encoding="utf-8" >
<RelativeLayout xmlns:android="http.//schemas.android.com/apk/res/android"
android:layout width="fill parent”
android:layout_height="7ill_parent"
android:background="@drawable/s3"
android:orientation="vertical" >

<ToggleButton
android:id="@+id/eggTgl"
android:layout width="134dp"
android:layout_height= "wrap_content”. "
android:layout_alignLeft="@-+id/cleaningTgl”
android:layout_alignRight= "@+id/c{eamn% Tgl
android:layout_below="@-+id/cleaningTgl
android:layout_marginTop="20dp"
android:onClick="sendData"
android:text="ToggleButton"
android:textOff="Egg collecting"
android:textOn="Egg collecting" =

<ToggleButton "
android:id="(@-+id/tempratur ezgl
android:layout_width="119dp ntent”
android:layout_height="wrap_c0 inoTgl"
android;layout_alignLeﬁ=~@+Id/cleanlng g

= < o Tol"
android:layout_alignRight= @-+id/feeding’&
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android:layout_below="@+id/feedingT "
android:layout_marginTop="y 6dp" &
android:onClick="sendDatq"
android:text="Toggle Button"
android:textOff="Tempratyre decreasin g
android:textOn="Tempraryre decreasing” />

<ToggleButton
android:id="@+id/feedingTg|"
android:layout_width="132dp"
android:layout_height="wrap contens"
android:layout_alignLeﬁ="@+id/cleaninngl"
android:layout_alignRight="@-+id/e ggTgl"
android:layout_below="@-+id/eggTgl"
android:layout_marginTop="14dp"
android:onClick="sendData"
android:text="Toggle Button"
android:textOff="Feeding"
android:textOn="Feeding" />

<Button
android:id="@+id/buttonl"
android:layout width="132dp"
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="@-+id/humidityTgl"
android:layout width="107dp"
android:layout_height="wrap_content" z
android:layout_alignLeft="@+id/tempratureTgl"
android:layout_alignRight="@-id/temprature Tgl
android:layout_below="@-id/tempratureTgl
android:layout_marginTop="16dp"
android:onClick="sendData"
android:text="ToggleBution”
android:textOff="Humidity decreasing
android:textOn="Humidity decreasing /=

<ToggleButton
android:id="@-+id/cleaningTgl"
android:layout_width="136dp" h
android:layout_height=”W"ap_c"ftem"
android:layout_alignParentTop="1r1¢"
android:layout_centerHorizontal= true
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android:layout_marginTop="77 dp"
android:onClick="sendDatq"
android:text="Toggle Button"
android:textOff="Cleaning"
android:textOn="Cleaning" />

</RelativeLayout>
Code convert HEX. Code to picture:

import java.io.FileOutputStream;
import java.util.logging.Level;

import java.util.logging.Logger;

public class Main {

/**

* @param args

i

public static void main(String[] args) {

convertToByte(

"FFD8FFE000104A46494600010200000100010000FFFE00042A00FFE2021C49434
35F50524F46494C450001010000020C6C636D73021000006D6E747252474220585
95A2007DC00010019000300290039616373704150504C0000000000000000000000
000000000000000000000000000000F6D6000100000000D32D6C636D7300000000
000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000A64657363000000FC0000005E637072740000015C0000000B
777470740000016800000014626B70740000017C000000147258595A000001900000
00146758595A000001 A4000000146258595A000001B80000001472545243000001C
C0000004067545243000001CCOOOOOO4062545243000001CC0000004064657363OO
00000000000003633200000000000000000000OOOOOOOOOOOOOOOOO00000000000000

0000000oooooooooooooooooooooooooooooooogggggggggggggggg88888222388%2
0000000
00000000000000000000000000000000 0000000316000

8595A20000000000000F6D6000100000000D32D
00333000002A458595A200000000000006FA2000038F5000003900508051:985%(())(())(])306082
00000062990000B78500001 8DA58595A2000000000000024A](3)g(6) SHHODD )
6375727600000000000000lAOOOOOOCBO1C903630592086é39(;3 ol L)
F1299032183B92460551775DED6B7O7A0589B19A7C/3(x)((3: gadieh: =
FFDB00430008060607060508070707090908o1552(2:91;181330313434341Fm%mg323
AIFIEID1A1C1C20242E2720222C231C1C28 e sa32323752

C2E333432FFDB0043010909090COBOC180D0D1833223232323232323232323232323
323230323032323232323232323232323232323232

400180000020
2323232323232FFC2001108012F00CD0300220001 F1 1? (‘1: 2(2) %) i (9) é I;ggomlmmooooo
3010101000000000000000000000203o10405000607

000000000000000
00000000000000000000103020405FFC400190(1)0003010101 (9)(1)%%A0650343Doc77
000000103020405FFDA000C03000001 110211

00001F5224
D11CB69D7F
C26F2F3A9ACABD
B CBY 421E8B0C238345
o e DDA A T oo
65D80625AA196DD7B3191A5EA6C6E1CD17BAF
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5B97D32A7D62B6F372D059DE30F27D 7642 A55FSBE
A4B21144C2692E1 0752BéBCBCE4BABF2744CA9AF§gg%ﬁ)%%ﬁ?rll)%ggg?
B3B4693E4DIOD3F2D75421E8085A8351883244D1312038594A09640D232F7336
3405A2EE1BD4CODA3AF614CAFB38DB349941033 1EADAAFA7AS5A399A8942
DB5D9618B241C7165A0F859005021939462B3472E34717768209E0ABADIB AS4
C128C74B16BAESBB7BDE63585A8A07238EA3C19C5C8A6C20256D21241E00
845B565AA726FE36F8 AEF02BB5AE526283ADA3CE1 A0877F433F61E5933202F
55B47714262B7280494D641742212D AE9FCF3DOFIDSC53DDI65680B42C60706
D525CD33E6C645AD2DBC2DB797B299E35A4624D70943122CAA0366B8859C
AA3E39BF57E4D7295CE594ECCF45E61 ASD7D1CAD79D536904F19C5AADGA9
DC999D048549D9IB5899B59FDO3BE7537ETFA152F1151BF51E5D600621080931
13CD2C9D59C0439D5CBECBF59D81A52B5SCEACO3B55EAS1D634AA65269374
01562521C290E58142E18D01809908439F58F3BB12B2CEIB1123289E4589AF675
9ECAD7CDA4EA9AE41E4B21CCOF0B83A0020D69F74723BA25ABCIDACCCE
C09469B0C19973C423190815BAF6A95E54A23906DAEE09898648742222413E8
BIBASC2F45B4F9BFFFC4002A10000202010303040300030101000000000102000
311101231042132132022412333420514304315FFDA0008010000010502D3AB6CY
D470DE15F9369F46B6A A002C955B880E6594775B327B5808ED60DCISIDDSDS
C74FOFEE1C4632EF2D4707C5393A6278CB13316D578ACD590D99656 AE37354
7B58A460D5D9D7B5B5F6B6CFDCBC18DDESA7F2EA3CAF8D7CID4CCACEIB
FBBCD3C4C699CBEA38FEG6BF23
7014ED81A30EDB4D67B5AAC36DADDAEE2
0C423F2BD26C82A00132E7CO1ES
0686621E3254EE0DO6E105B89CCFB216D17 e s
ASFIFE6BEACIEC3C110F009581B33389BF300CCDBI0

6

ID1B8 FE21B5372094FED117CB2
CD47B%§3(2:32D2C1£11411{1§618BD996O7CB9DC594775F313702519161:1395021:6&2323333321 1?57579]13349
3094B9560C61EA176DSBBEC3A36890C32BACCCOIL i DoREIFCS3
51994D4CC5ABD9SDC20EDO012A6CCAEBDICCAES e o 2 BB914946
77CDBC9C76B3F646B1BFD7F4889E936E322218133 o8 3 IDSD44357AEDD32EC2]
C607B31A1DOEIFF00B379D83E17794404 N EDGAC2T68BIACEEEAE

07A
065376FD3EBD867D1 8BC8F23FB1876B4674A2B

616FFC6DEBDB
01386FFDOC613EDO
24 AFSRSY B40244E973FED4FA[I;561£ Zgé%22D6AEA6985 187BOCFA3CD5E2C7

6
2AB1AF9E97709F24 AF6A43COFE 2 0¢18CCFAASGEBIFCS78D310D
1079347F35ED609D7062456A569111§0B()1]§g?311)AB336626E0A4DD9989Cl3A74699

A6356443EC3CFDBFSDIBSD S0, OyC551D7AF11BOBI72A7B84301533

Bng]EC3398C81A3A14838CF?;§(9:Z%%3]3313)4522F7381 |ESOEOD2CE909EAE1E62

E1FCC22
IIJDB3002C69AFD2ACCO7?215)§36O9F7F D7F5A1EOF7034E46CD96478F
IBACB2964651885C633
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283614982DCD248C8466888CATBIDTDADI13AD103061 BS4CSIBBBF57FE41 55
SEC7B0CC42B338D04FB07695EA4E77 A9SFAF3055022898D77010BCE70A I FAR
113ABB567FB574FF6 AE8589F66E99F7D36293A66661686D86DSF79019CBIDT3
A6666675SCCCCFAFA1AD7D4BA45BD6CIBA 1 78D6AS8FDSACEEASDAGAIFT6
75CFB01820E071AF04DA673130259FB20F6E7FE226741ECCCODDS1978C5914

CCFBOC061F73D7B6CF60D72206104EA38F791A1D6BA2CB655D05216B50CD 7
26C61A8D3131AOE2F7FF8661CE95D4D69AFFC78408A02EC] 3FFC4002211000

10304030101010100000000000000010002110310203112213004412251FFDA00080
10211013F01C41841D2B56 AB4F92220DBF7C03FFDBD5A7C941D2141C5111E]

283D35D2A2D378CDA60DIFF00471D5C045B16246F1689282FA04390DA6B254
22254770AA338EB165BESOBF535D089941A542AC7A8C59AB571D2FD436BA0
AS4AA8TFAC5BAB541211DD98FB39F1931D63807944E4D3DA95389CC3BACO
EEC7C0627D4F9F0444236E0729BB7B4E64A14906816706F80E90758B823514F9
39C7D4F842FFC400231100020201040301000300000000000000000102111003122
02104303151224161FFDA0008010111013F01E2D264A34563475B67D14ADSAC4
BOF94B4BF0712A8D1D6DSFF00C372AB27E4C109D8F9D263D2FC270DACB79

79BE0B1A91B58D3F1372B6FOCBA13B2ACEFE0B86ACA963C595C063950D917
A6EESSBEFSEB63C37D3431C6CE97D1B459A7C7SBE891E23FE4324CA1ACA17
5C67F71A2EA586550C8C62C2E0BAIDF2BA9753B20D429B95A6A637174EES|

EA3847A2B8D48A4203280723C7A4C22C912855BEFA32808DF3B6868EIF50816

8F808699A0737D1466F13C3E2F41466c;%9§§?§g }32%%22@%%@‘335&%%?2
C46CTF3AD05465152983B2703E23509 o

2DEAD SDD6FA04709DB6EBCE137AE7
D770BCE]:53§£/')SCB8BE51B7AFOB6FE1017DA9OAEB7B69D§£i(;(73%%%FCEg§Z§§IIE)SEI
60BCC1018F44A14B9586492BA7C4BID8OS2ET 26B(§§0511339 e e
5B7F0B642C696B950E6FC29O672C8A6E02E938DF§C2973893DF42421880FC2D
9D005E756532AE61320A8788EEA4191523078577;317OA24BC3814246885061A
5B8868561451357F931BFE9567E05B16OEA55C3§I9:22CF68983FF00823C80F32133
62FCCCC8F42521FCO7C492DBCOD46616DC U e

5
77A10532CE8428CEDDB2Egégig}gggf??ggzgzm10A89DBF65016C78E71 1127
D257A092B2567905C5A28D

45A42D78252DF
6F8E6E13E1 1A2043881E07FC171A998CFA7858 189C9A2837A

CD70AFEAEIE05
27D74271C557E38
022239C090D49AC27484B9E6l9%33?51}33571382438431:542174D7B3067EE188DB

EBSCD6
D0C8B035686D2CB2BCIAC2F57 B 0161C8ETS8DG05 i
ESOEAS3 25665D734
ggg‘gﬁf}f 066381%743920]5;97;2;% ;?)1558’(/)B68E17045§6B72FC5865A509786

7 FFD9");
50021C54B598FC40A026018232DF4A7F
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}
public static void convertToByte( String hex){

int len = hex.length();
byte[] data = new byte[len / 2];
for (inti=0;i< len; i+=2

data[i/ 2] = (byte) ((Character.digit(hex.charAt(i), 16) << 4)+
Character.digif(hex.charAt(i+1), 16));
}

try {
FileOutputStream fileOuputStream =
new FileOutputStream("C://picturel Jpg");
fileOuputStream.write(data);
fileOuputStream.close();
System.out.println("Done");
} catch (Exception ex) {

} finally {

}

R.jave:
/¥ AUTO-GENERATED FILE. DO NOT MODIFY.
* This class was automatically generated by the

* aapt tool from the resource data it found. It

* should not be modified by hand.

]

package com.example.tareq;

public final class R {

public static final class attr {

}
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public static final class dimen {

ok i
/** Default screen margins, per the Android Design guidelines

Customize dimensions originally defined i res/values/dimens.xml] (such as
screen margins) for sw720dp devices (e.g. 10"

g/

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=0x7£020000;
public static final int s2=0x7f020001;
public static final int s3=0x7f020002;
public static final int s5=0x7f020003;
public static final int ss2=0x7{020004;
public static final int ss3=0x7f020005;

public static final int ssss=0x7f020006;

}

public static final class id {
public static final int TempSensBtn=0x7f090011;
public static final int action_settings=0x7f090012;

public static final int backBtn=0x7{09000e;

public static final int button1=0x7£090000;

public static final int button2=0x7f090003;

= 00f;
public static final int cameraBtn=0x7{090

—0x7f090004;
public static final int cameraSensBtn 0x7

—0x7f090005;
public static final int cameraTxt 0x7
0x7f090007;

public static final int cleaningTgl=
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public static final int egngl=0x7ﬂ)90006;
public static final int feedinng1=0x7fO90009;
public static final int humiditthn=Ox7ﬂ)9000d;
public static final int humiditySenthn=Ox7f09000c;
public static final int humidityTgl=0x7f09000a;
public static final int humidityTxt=0x7£09000b;
public static final int password=0x7£090001;
public static final int temprature Tgl=0x7£090008;
public static final int temprature Txt=0x7f090010;
public static final int username=0x7f090002;

}

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=0x7{030003;
public static final int monitoring=0x7f030004;
public static final int monitoring__controlling_form=0x7f030005;

public static final int sensors=0x7f030006;

}

public static final class menu {

public static final int main=0x7f080000;

}

public static final class raw {

o O;
public static final int alr1ghty=0x7ﬂ)4000

: o= 01;
public static final int mu51c—0x7ﬂ)400
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public static final class string {
public static final int Button=0x7f060007 :
public static final int action_settings=0x7f060001;
public static final int app_name=0x7{060000;
public static final int choice=0x7060003;
public static final int hello_world=0x7 1060002;
public static final int pwd=0x7f060005;
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 AppBaseTheme=Ox7fO7000O;

i - o here.
All customizations that are NOT specific to 2 particular API-level can g

~ 1;
public static final int AppTheme—Ox7fO7000

Control.java in net beans program:
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import java.io.IOException;

import java.io.PrintWriter;

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.getWriter().write(request.getParameter(”para"));

System.err.println(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.FileInputStream;
import java.io.JOException;

import java.io.InputStreamReader;
import java.io.PrintWriter;

import javax.servlet.ServletException;
import javax.servlet.http.HttpServiet;
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import javax.servlet.http.HttpServletRequest;
import javax.servlet.http.HttpServletResponse;

public class getData extends HttpServliet {

protected void doGet(HttpServletRequest fequest, HttpServletResponse response)

throws ServletException, {OException {
String requiredData;
requiredData= request. getParameter("x");
if(requiredData.equals("Humidity”)){
File f= new File ("c:\\humidity.txt”);
FileInputStream fis = new F ileInputStream(f);
InputStreamReader isr = new InputStreamReader(fis);
BufferedReader br = new Buffered Reader(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");
FileInputStream fis = new FileInputStream(f);
InputStreamReader isr = new InputStreamReader(fis):
BufferedReader br = new BufferedReader(isr):
String humidity="", line;
while((line = br.readLine())!= nulD{
humidity = humidity + line;
}
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response.getWr1te1'().write("Tempreture " +thumidit )
5 ity);

Jelse if(requiredData.equals("Piclure")) {

}

}

protected void dOPOSt(HttpSeeretRequest request, HttpServletResponse response)

throws ServletException, IOException {
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Appendix ?

PIC16F877a Programming "Controlling Node"

#include "C:\Users\shareef suIiman\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);

// TODO: USER CODE!!
SET_TRIS_B(0x00);

delay_ms(100);

output_b(0x00);

delay_ms(1);

while(1){

restart_wdt(); /l reed the command.
if(c=="C'){ // cleaning on.
output_high(PIN_b0); #t

}else if(c=="F") { /] Feeding is on.

;utput_high(PlN__b1 );

else if(c=="E')}{ // Eggs collecting is on .
;’Utput_high(PlN_bZ);

else if(c=="T"){ /I Temperature decreasing on.
;’Utput_high(PlN_bS);

else if(c=="H'){ // Humidity decreasing on.
;Utput_high(PlN_b4);

else if(c=="c"){ // Cleaning is off.
;’Utput_low(PlN_bO);

else if(c=='f'){ J/ Feeding is off.
;’Utput_low(PlN_b1 );

else if(c=='e'){ /| Eggs collecting is off.
;Utput_low(PlN_bZ);
/1 stop decreasing temperature

else if(c=="t){
;’“tput_low(PlN_bI&);
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Appendix 3

PIC16F877a programming "Monitoring Node"

#include <math.h>
#include <string.h>

f#use r3232(baud=9600,parity=N,xmit=PlN__CS,rcv=PlN
#use

rs232(baud=9600, parity=N,xmit=P| N_b0,rcv=PIN_p1 ,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);

I

_C7,bits=8, restart_vvdt,stream=>(bee)

int_ccp1

void ccp1_jsr(void)

{current_ccp =

CCP_1;

isr_ccp_delta = current_ccp - old_ccp;

old_ccp = current_ccp;

}void main() S

: e wdt,stream=

zuSe 15232(baud=9600, parity=N,xmit=PI N_CayrcvalN_CZblts 8,restart_ } |
use e t stream=Camera

r3232(baud=9600'parity=N’Xmit=P|N_bolrc\/:PIN_b",bltS—s,reStart_Wd

Setup_adc_ports(ANO);

Setup_adc(ADC_OFF);

::Up_pSp(PSP_DISABLED);

Up_spi(FALSE); y
setup,tim(er_O(RT)CC_lNTERNALIRTCC_DIV_._‘I),
Setup_timer_1(T1_INTERNAL|T1_DIV_BY_1);

Setup_timer_2(T2_DISABLED,0,1);
S&Up_ccp1(CCP_CAPTURE_RE);
Setup_comparator(NC_NC_NC_NC);
SelUp_vref(FALSE);
eﬂalble_in’terrupts(lNT_RDA);
enable_interrupts(l NT_CCP1);
®Nable_interrupts(GLOBAL);

138




clear_interrupt(INT_CCP1);
/| TODO: USER CODE!!

while(1){ A
c=getc(Xbee); / start: ready to get data .
if(c==L){ il temperature vajye

set_adc_channel(0);

delay_ms(20); .
value=read_adc();

Voltage=value*0.49;

printf("The Temp is %1f C",Voltage);

} else if(c=="M"){ /I humidit
dlear_interrupt(INT_CCP1); Hegldityaalue,

frequency = (1 000000/isr_ccp_delta);

frequency=4*frequency/1000;
HM=k0+k1*(frequency)+k2*(frequency*frequency)-
fprintf(Xbee,"xbeeThe Freq is %2f \n\r the HM is %2f \n\r" :
set_timer1(0); °<t \nlr',frequency,HM);

else if (c=="N')}{ Jl.ca :
forintf(Camera,"™); mera reading.
while(c!="n"){

c=fgetc(Camera);

fprintf(Xbee,"%u",c);

B
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Appendix 4

Appendix A: conveyor belt catalog from MRF Company

Beit

Designation Recommended Nominal Maximum belt width {mm)

{ EP or PN ’
! Maximum Beit Carcass for satisfactory load

(L Tensio
s i 1on (RMBT) Thickness Support for matertal bulk

Minimum Belt
Width (mm) for Adequate

Gefisity Gpto (tn ,) JTroughing of Empty Belt

|
|
|
|

(KN/m) ; " 30°%/ 35° 45°
idiers idiers

5 40072 40 32 496 1000 £00 650 350 400 450
; 50072 50 38 528 1000 200 650 350 400 450
i 630/2 €3 46 620 1200 1000 800 400 500 600
25073 25 28 3.79 1000 800 650 350 400 450
3153 31 28 3.93 1000 800 650 350 400 450
40073 40 34 429 1000 800 650 350 450 500
400/4 40 3.9 524 1200 1000 800 400 500 €00
50073 50 3.4 444 1200 200 800 350 450 500
500/4 55 a7 572 1400 1200 1000 400 500 600
63073 63 40 5.07 1200 1000 800 400 500 600
63074 70 4.7 592 1400 1200 1000 450 550 650
RanA 70 a0 718 1ann 1600 1400 500 /AN 750
0
U.S. Tsubaki, company

Appendix B: sprocket gear type QD catalog from
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Appendix B: sprocket gear type QD catalog from U.S. Tsubaki, company
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2.652

alog
O

D

$31.80

H0Q0 D

HOre

15 40JA15 JA ™ B :
16 2814 A0JAIE 3960 Ay, — e % 1 {5 :
172974 4WUATT @320 A ™ 5 AT 1 T =
N 50 Ay g % gy 2 =
L T R - L SR ENGRC RN Yo et
N B0 Sy et 1
21 3618 40SH21 5780  SH  yw, g Y% % % wm ;
22 3778 A0SH2Z 6500 O T e
B o W S b 0 W gy p—pr D ®
i 6940  sH 11l ) 3 S, 1 A 21 1.10
CIMEOE WSHE 00 S0y B L M | S - S
5 4% WSS TR SH qy, 5 oo TR ® %y iy
26 4B MOSHE B0 SH gy, B % W Ty iy
21 4S8 WOSHT B2 SR qy, B, b M % gy g
B 4T3 A0SHB G50 SH  qy, B, b Wy, g
30 5057 40SH30 8820 SH 1y, B Yo B G %
T R T R e R :: i z A
SERDSGINAIS U008 SH v B 3y, = W 10
SIMGUBSAOSDSSE 0100 SSPS i = B gy e 2 e 2

Y 1% Y

e R R R T O Vi e o T2
v e T R S R S G D e i
LTRSS 50 S05 0 T L Bt v e e e
e ey e S W P T e
54 8834  40SDS54 12680 = SDS 2 B 3% % e 1% % k<7 4.
(3 .10
O SR i R ey e S e s
70 11433  40SK70 13480  SK 2% B 4% 1Y% e e 1k 3% 9.00
12 11752  40SK72 135.80 SK 255 B 4% 1% % 2% 1T 3% 9.10

Appendix C: sprocket gear type double strand catalog from U.S. Tsubaki,

company
Dimensions Pouble'Strand Triple Strand
e G LB
D40B11 _ $68.60  1%ea T40B11_$103.20 5
% | D40BIZ _ 69.00 1% 1% 70 | TA0B12 10460 1% 2% % 110
% | D40B13 6980 1% 1% 1 80 | T40B13 10500 1% 2% 1 120
W 2490 1, | D40BI4 7120 1% 1% 1% __1.00 | TAOB14 10500 1 2% 1% 1.5
1 2650 v | D4OB15 7120 1%s 1% 1% 120 | T40B15 10580 1% 2% 14 170
- 15 2814 5 | D4OBI6 7160 1% 1% 13 _ 140 | T40B16 10860 1% 2% 1% 200
2074 3 | D4OBI7 7380 2% 1% 1% _ 1.60 | TAOBIT 11380 2% 2% 1k 240
18 3136 s D40B18 7800 2% 1% 1% _ 190 | T40B18 12060 2% 2% 1% 2.70
19 3202 % | DaoB19 8180 2% 1% 1% 210 | TAOB19 12640 2% 2% 1% g;g
20 3357 5% D40B20  87.20 2% 1% 1% 260 T40B20 13400 2% 2% 1';5’4 4-10
21 3516 s, | D40B21 9120 2% 1% 1% 200 | T40B21 14200 2% 2% 1% e
2 3778 % D40B22 9480 2% 1% 1% 3.30 T40B22  149.00 2% 21/4 12/5 5-10
B 303 w | DaoB2s 10100 G 1% 2 360 | TdoBz 15660 S 2 z_o0
—2 4098 % | paoB2a 10640 o% 1% 2 400 | Ti0B2 I}g«;gg = 262t B
z: 4258 3 | D40B25 10000 8% 1% 2% 440 | T40B2S 16860 3% 2% 2%  6.80
&8y | Daomzs 10000 w1 2% 480 | TAOBB RO R 50
Bowl e | DARSO 11120 ou 1% 2k 580 Tgie—or gy on 2k 108
585 vy, | DaoB35 12000 8w 1% 24 110 } TS ron oy gy 1220
M% DaoB36 13440 G% 1% 2% 940 | TA0BI 2T
S 5EW G, I bwpio 15320 v o2 080 L
= 1450w, [ psopas o000 % 1% 26 120 | |
508 %, | DaoBs 19800 o th 2 1420 /4
% 8884 w, | D4oBS4 22860 8% 1% 2% 1120 [
Prvn 9840 w | D40BSO 23540 3% 1% 2% 2080
Alas shown allow for standard keyway with set screw at 90"
9roove in hub for chain clearance

company -
AppendixD:spur gears catalog from Boston gear
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SPUR GEARS
0 AND 8 DIAMETRAL PITCH

79%2° PRESSURE amers
CAST JRON, STEEL ano NON-#E TALLIC (Will not operate wltrﬁ'zsofsf‘;ﬁfs

ALL DIMENSIONS IN INCHES

i s ORDER BY CATALOG NuMBER ORITEM cope
Style| Without Keyway | With ke
Pit;. | = ] e J_‘Z'L s“,'e or Setscrew | and Setsm%
ic " Page| Catalog| It
| Teeth anjg._ __l_?g:g |_Dia, l Proj. | 150 | Numbe) C:(Te ﬁﬂi.‘:{:’g ;';'SQ'L
10 el DieC pch b 2
1a. = 4 ot
| DIAMETRAL PIv Qs Overall Length = 1. .ooole':HugOProj.
B i . CASTIRON
40 | 4.000 " [NFao Tioszel T
42 | 4200 NF42 | 10322 = =
45 | 4500 B | NF45 |10324 = =
48 | 4.800 NF48 | 10326 = =
50 | 5.000 | NF50 | 10328 = -
54 | 5.400 2.12 | C_| NFs4 |10330 = =
55 | 5500 | .875 .88 NF55 | 10332 = =
60 | 6.000 NF60 | 10334 = =
64 | 6.400 NF64 | 10336 = -
70 | 7.000 NF70 | 10338 = =
-5 HUE 72 | 7.200 NF72 | 10340 = =
FACE: PROJ. 80 8.000 ;:}Egg :gg:i s -
i .400 = =
o % 3_380 225 D | NFSO | 10346 = =
. T 1 L 96 | 9.600 NFg6 | 10348 - -

Appendix E:roller belt conveyor catalog from hytrol conveyor
company
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