Real Time Object Detection and Recognition for Blind People

Project Team:
Mohammad AL-Najjar Ihab Suliman
Ghazi Al-Hanini

Supervisor:

Dr. Ramzi Qawasma

Submitted to the College of Engineering
in partial fulfillment of the requirements for the degree of

Bachelor degree in Biomedical Engineering

Palestine Polytechnic University

Jan, 2018



Palestine polytechnic University
Hebron — Palestine

College of Engineering & Technology
Electrical & Computer Engineering Department

Real Time Object Detection and Recognition for Blind People

Project team
Mohammad AL-Najjar lhab Suliman

Ghazi Al-Hanini
By the guidance of our supervisor, and by the acceptance of all
members in the testing committee ,this project is delivered to
department of electrical and computer engineering in the college of
engineering and technology, to be as a partial fulfillment of the
requirement of the department for the degree of B.sc.
Supervisor signature

Testing committee signature

The head of department signature




Cnadd 38
Lo s iS00 At Al
G gelad) g Al g duaigl B il

Real Time Object Detection and Recognition for Blind People

£ sl (318
Ligd) g \e Casdas Gl Jadl) deaa

g osuall o sdiluall i pdial) dailia g il 1) 9 i ot il g Auwnigh) A8 allad o ol
A gt Acuaighl 34000 ) Jand) 138 apal o5 | AGBUY Apll) pliac ) 488) ga g
Agdal) 8 3gaY) duin (B () SIS A o cilthiag sl sl dlld g | Ggailadl



List of Figures

No. Figure Page No.
2.1 | Components of eye 8
2.2 | Global estimate of visual impairment 10
2.3 | Causes of Visual Impairment and Blindness 11
3.1 | A cross-section of the right human eye, viewed from above 13
3.2 | Computer vision similar to those as by humans 14
3.3 | What we see what a computer sees 15
3.4 | Fundamental steps in digital image processing 18
3.5 | Overview of the typical image acquisition process, with the sun as light 19

source, a tree as object and a digital camera to capture the image
3.6 | The visual spectrum 19
3.7 | Some basic gray-level transformation functions used for image 20
enhancement.
3.8 | wavelength (in nanometers) 22
3.9 | The general encoding flow of image compression 23
3.10 | Probing of an image with a structuring element 25
3.11 | Some logic operations between binary image. Black represents binary 1s 25
and white binary 0s in this example
3.12 | Examples of simple structuring elements. 26
3.13 | Boundary Extraction using logic Theory 26
3.14 | Examples Boundary Extraction 27
3.15 | The corresponding direction 27
3.16 | Model of an ideal digital edge.(b)Model of ramp edge .The slope of the 28
ramp is proportional to the degree of blurring in the edge.
3.17 | 4-directional chain code , 8-directional chain code. 29
3.18 | Example neighboring window around key points 30
3.19 | Capture gradient information 31
3.20 | Scale Invariant Feature Transform 31
3.21 | Key point descriptor Scale Invariant Feature Transform 32
3.22 | Example Histogram of Oriented Gradients 33
3.23 | Part Based Model 33
3.24 | Voting Models 34
3.25 | example Collecting Parts 34
3.26 | Weak Part Detectors 35
3.27 | Weak Part Detectors using filtered images 35
3.28 | Example of Screen Detection 36
4.1 | Block diagram of project 38
4.2 | System Flow chart of the proposed method 39
4.3 | special mini camera 41
4.4 | The size of mini camera 41
4.5 | Angle of viewing camera 42
4.6 | Raspberry pi 3 model B 43
4.7 | Samples of images in the MS COCO dataset 45




5.1 | Convolutional Neural Networks(CNN) 50
5.2 | Train our object detection model 51
5.3 | Object Detection 52
5.4 | Single Shot Detector SSD 53
55 | RCNN 54
5.6 | Fast RCNN 55
5.7 | Result of Objects Recognition 57
6.1 | Layers in Neural Networks 59
6.2 | Test of result detection and recognition by camera of project. 63
List of Tables
No. Table Page No.
1.1 | List of Abbreviation 4
1.2 | Project Cost 5
1.3 | shows the activities that done in the project, and the time of each one 5
3.1 | Set Theory 24
4.1 | Database structure for instances in the real world 40
4.2 | Specification of Raspberry Pi 3 44
4.3 | Connectors in Raspberry Pi 44
4.4 | The features of objects for the involved scene (GPS based location) only 46
are extracted and matched with the reference image.
6.1 | Test of Objects 62




slaay)

ol an )l ) pas
i (e Al JSally seal) fua ol b daal) ... ddllal aulic g Agag (el iuh LS Al sl

. (g
daaa Sl Wlgey A BAY de ) oen cpalaial) ale M) dlaaall L) alad) §lia )
(g dle Y )
iy LaS Lagan )y JBg daal) (e JUI U Lagd (aidly' Lagad (s & JB ) Y
. aabind) &Y s
Uale (he fau iy i of Lale o () sl@Y) Gk Laleg slaal) g5 (e sldaad) 2 )
Cee Wl L. L) elie g dgral)

Oe Clalsl) jaad Ga () Uaha andig Ualad pu oghlend OIS (0 () Qlad) 5 ad) (A )
oY e cal La QAR (S O gy alal) cin Ll & o)) Sl Lilgal ... gduag
Lilad ... ddally alad) Gaja ) Ualdl Juadl) agd (e ) Liale g Uy claal (e )

. Jualdd)

e ) Jgey B AL Jsip liiaYly JSA Galldy Al dagii s1l) dan 16l) Sy gAY
"ol il alee e Gglad, slewd) B phallg, sadll B el o) " alug Ade 4

- Lgb G B3 JS g Aaial) gbsly Lgeladig uald

e 0o Sd dalS dlaal ba S aGSET L S (Bl Le e B SAN cle S LipAS



Abstract

The Smart Glasses project helps blind and visually impaired people to detection
and recognition the office tools around them, which they see through a small
camera, the camera is fixed on the glasses. This technique helps providing job
opportunities for the blind, especially office work through a voice message sent to
an earphone placed on the blind ear to help him/her find various items easily and
independently. This saves time and efforts.

Our aim is to create an intelligent system, imitating the human eye, which transfers
different scenes and images to the brain. The brain in turn analyzes the images or
scenes, and based on previously stored information, the surrounding objects are
identified. For this purpose, we use a small device that performs similar to the
human brain, called "Raspberry Pi*; it is a small device that analyzes the images
and scenes with the help of the camera, which moves the images to the small
device. Then, the process of analysis begins through long complex algorithms
known as the neural network algorithms. This network analyzes the images to parts
in order to compare them with the most important characteristics of the objects in
the images related to the database, through which the images are compared. When
ensuring that the characteristics match the mathematical equations programmed in
the language of the Python, the objects in the image are detected. Finally, the
sound of each tool in the database is called, and a message is sent to tell the blind
about the tools in front of him/ her.
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