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Motivation

= Egypt occupies the tenth position globally in road
accidents.

= Highway obstacle detection is one of the most
difficult and challenging task in real time systems in
vehicles.

California first infroduced the obstacle detection
techniques which uses impanation of ultrasound,
infrared lasers and radars.

= Qur target is to detect objects in the front side to
avoid collisions.
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Related works..

Radar 2013
Camera,radar,sensors 2013
combination of stereo 2013

camera and radar sensors
to detect pedestrians in
front of the vehicle

Lidar laser sensor that 2013

Audi Braking guard
BMW Driving Assistant Plus
Mercedes- radar based forward collision warning
Benz
Volvo Volvo introduced the first cyclist detection system.

monitors the front of the
roadway



Objectives

1. Detecting the cars blocks

2. Calculate the distance between two cars
3. Give an alarm and decrease the speed when exceed the
minimum distance




Proposed System

This project aims to create a low cost, retrospective solution
that can be implemented in large scale to help reduce a
significant number of accidents.

roject focuses on development of a crash warning
and avoidance system that monitors the environment of
vehicle constantly and assisting the driver in avoiding a
ollision.




The Proposed Analysis Framework:

Input: N\.| Raspberry pi:
Video,(car.xml) video detection. >
file. 4 Processing.

Calculate
distance .

code

Output:
Decrease speed and
1 \\ P

give alarm
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; Windows Rospp?erry
USB Camera Raspberry Pi Programs Programs




Logitech USB webcam

= The webcam has a frame rate is 30 fps
with video capture resolution of 1024 x 768.




Hardware (Raspberry P1 3Model B+):

= Raspberry Piis a small
sized single board
computer like credit

reCE4

©<1 (€) Raspberry Bi 2015

Cord . g ‘ / ‘Raspberry Pi 3 Model B Vi.2 onC
= 35 ) s

50% faster than
Raspberry pi 2 .

» |t costs 35 %
= |t consist of :

1. Processor
RAM
Networking

Peripherals
Video
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Hardware

= 1-Processor

The Raspberry Pi 3 uses a Broadcom BCM2837 SoC with a 1.2 GHz 64-bit quad-
core ARM Cortex-A53 processor, with 512 KB shared L2 cache
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Hardware

= 2- RAM
The Raspberry Pi 3 have 1 GB of RAM

pos et
SL214° Sl 71 s : -

wn; wa CEL0g oy e 0 -

2 3
s (.Zl“,"?' C213 c222

* - FEC-ID: ‘2ABCR-RP132
IC: 20953-RPI32




Hardware

= 3- Networking

The Raspberry Pi 3 is equipped with 2.4 GHz WiFi 802.11n (600 Mbit/s)
and Bluetooth 4.1 (24 Mbit/s) in addition to the 10/100 Ethernet port.




Hardware

= 4- Peripherals

The Raspberry Pi may be operated with any generic USB computer
keyboard and mouse.




Raspberry P1 3Model B+:

= 5-Video
The Raspberry Pi 3 able to decode H.265-encoded videos in software.

It contains :
HDMI ouput to lcd display
and oput to touche screen display




Software
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Software algorithm
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Software

= Microsoft Visual Studio

Microsoft Visual Studio is an integrated development environment (IDE)
from Microsoft .Visual Studio supports different programming languages
and allows the code editor provided a language-specific service exists.

B Source.cpp® - Microsoft Visual Studio

o |

const int KEY_SPACE = 32;
const int KEY_ESC = 27;

CvHaarClassifierCascade *cascade;
CvMemStorage *storage

void detect(Iplimage “img);

storage = cvCreateMemStorage(®);
capture = cvCaptureFromAVI("videol.avi™);

FILE EDIT VIEW PROJECT DEBUG TEAM TOOLS TEST AMALYZE  WINDOW  HELP
-| » Atach.. - & -

cascade = (CvHaarClassifierCascade®)cvioad(“cars.xml”, @, 8, 8);

Built-in languages include C,C++ and C++/CLI (via Visual C++).

N GJ | Quick Launch (Ctrl+Q) Pl & x
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Software

= OpenCv

OpenCV (Open Source Computer Vision) is a library of programming
functions mainly aimed at real-time computer vision .

= Applications :

in our project we used Opencyv For Some Applications such as Motion
understanding and Object identification.

= Programming Language:

OpeNnCV is written in C++ and its primary interface is in C++, There are

indings in Python, Java and MATLAB. o

OpenCV




Software
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Software

- Cmale .

CMake scripts can produce Microsoft Visual Studio project and solution
files.

CMake 2.8.5 - C:/Projects/OSG/OSG-3.0.1
File Tools Options Help

Where is the source code: gtglproje_qgsIOSG{OSG-310. 1|

Where to build the binaries: | C:/Projects/OSG/05G-3.0.1

Search: \ [] Grouped Advanced | 5P Add Entry. ¢ Remove Entry

i Name Value I{E!

Press Configure to update and display new values in red, then press Generate to generate selected build files.

[_configure | [_Generate | Current Generator: visual Studio & 2005 | ]
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Software

= Code 60ocks :

Code Blocks is a free , open-source cross platform IDE. Code blocks
supports different programming languages as C,C++and paython.This also
installs codeblocks-common and codeblocks-contrib, which gives several
libraries and some plugins and compilers such as :

« GNU GCC Compiler (we use this compiler)
« Intel C/C++ Compiler

- SDCZ Compiler

Tiny C Compiler

GDC D Compiler
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Software
Putty :

Putty is a very useful application that can be used to connect to serial
ports and Secure Shell(SSH) to Raspberry Pi's.

Putty is mostly used on Windows to connect to remote devices but it can
also run on a Raspberry Pi.

i % PuTTY Configuration

[ # pi@raspberryp ~

Category:
=8 Sgssinn Basic options for your PuTTY session
Lpgging Specify the destination you want to connect to
4| B~ Teminal )
- Keyboard Host Mame (or IP address) Port
al - Bl [[192.168.0.104 |22
= - Features Connection type:
5 Window (ORaw () Telnet () Rlogin @ 55H () Senal
Appea@nce Lozd, save or delete a stored session
- Behaviour
. Translation Saved Sessions
- Selection
CC'ID_L"S Default Settings Load
=|- Connection 152.168.0.100
- Diata 152.168.0.102 .
- Promy
- Telnet Delete
- Rlogin
+- S5H
""" Sefial Close window on exit: H
(JAways () MNever (@ Only on clean exit
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Software

»yNC Viewer :

= VNC is a graphical desktop sharing system that allows you to remotely
control the desktop interface of one computer from another. It fransmits
the keyboard and mouse events from the conftroller, and receives
updates to the screen over the network from the remote host

= On our Pi (using a monitor or via SSH), install the TightVNC package.

g (D [ imeincep ohghalcoce 5|




EXPERIMENTAL
SETUP

= We Test our project on both (windows
and raspbian systems).

= We use a high definition video input.

= This video Is saved in system memory
and basic detection operations are
performed by the code.

= algorithms are allowed to run and
perform basic image processing
functions.




EXPERIMENTAL SETUP
|

Iid opencyTestProgram - Microsoft Yisual Studio L' Cuiick Laurich [Chris 1 F = B x
FILE EMT WEW PROJECT BUILD DEBUG TEAM  TOOLS  TEST  ARMYZE  WINDDW  HELP minharned abimied ahozaid -
- BT W - = I Local Mfindows Debugger = « | Releage || wid - F_im =% N =

] JaAdat

el opency Test Frogram -n (Global Stope) "l:'i" deteitiplrage ™ imgl Dl e-28H

4o e

= Minclude copencv2iopency, hpps i = . I il B -
Binclude <iostream: earch >oukion Explores (L2

B Solution ‘cpencyTastProgram’
const int KEY_SPACE = 33; 4 % openoeTestProgram
const int KEY_ESC = 27, I Extemal Dependencies
Hezder Files
Resaurce Files
u Source Filles
% Sourcecpp

)

oo

™

o FierCascade *cascade: T
*storage:

"

vald detect(TplTn “img);

-int main()
1
stdiroout << "Using OpenlV ° << CW_MAJOH_WLRSION << .7 << CV_MINOR_VERSION << ".7 << (V_SUBMINOR_WLRSIONW << std:iendl;

CwCapture *capture;

IplImsge *frame;
int laput_resize_percent = 188;

cascade = (CvhsarClaszifliemlsscadeevioad (" cars..aml™, @, &, &);
storage = cwiresteMenStorage(d);
capture = cwCapture®romlvI("videol.avi™);

assert{cascade S8 storage 8K capture);

cullamedilrdoa{ “videa™, 1};

Shave output frome | Debug & | M
BN QFIFcalls WP LTS lalls BTN ELLER WL LD LAaie W I_ﬂl.'ﬂ.l.

The thread Bx158c has exited with code @ (Bxd).

The program "[15176] cpencyTestProgram.sxe' has exited with code @ (BwB).




Results :

» I_ o s Appiation Teols
_ Home Share View Manage
- < Y TP Olegle (E) ¢+ proy v &  Searchpro
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B Desktop M * opencyTestProgram ToiU/e¥/o) o i Fle folder
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% Decuments ¢ B —-how to connect raspberry pito laptop . T o 10T MR Vides e 13557 KR
;_' A . ' ---How to Install OpenCV On Raspbemy .. T-11/000 okt MPA Vigeo Fle 53,295 KB
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Camtasia Studic > parts list.oat T/ o sl Tt Document SK8
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Screenshots  raswnc [V 5 oF1lA VNG Fie 1 KB
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Conclusions and Future

Work

= We infroduce a system with low cost and real fime
Image processing .

= An illustrative comparative analysis is performed on the
test video captured by USB webcam and the Haar
cascade classifier operations are performed in OpenCV
on Raspberry Pi board.

= The future scope of this above work is to a generate @
novel distance measuring algorithm based on canny
edge detection principle to measure the distance
between the objects and vehicles and efficiently
minimize the risk of accidents especially in areas densely
infested with people .

= can use RADAR and LIDAR to overcome weather
changes to make a better performance for getting a
detailed images.
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