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Introduction

Smarter RobustHuman	Centered

Computer	Vision



This	project	observed	some	important	issues	in	
Ghana,	namely	home	security	and	road	
transport	efficiency	and	I	made	an	attempt	at	
solving	them	through	two	computer	vision	
based	applications.	I	developed	an	affordable	
and	smart	home	surveillance	system	and	an	
intelligent	traffic	light	system	to	increase	
transport	efficiency	and	safety	in	crossing	roads	
with	this	technology

Introduction

PROJECT	AIM
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DATA	ANALYSIS
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Would	you	like	a	home	
security	system

Would	you	like	a	car	
pedestrian	detection	

system

Would	you	prefer	traffic	
lights	to	stay	on	as	long	as	
possible	if	there	are	no	

pedestrians

A Graph Showing Interest of Respondents to 
Proposed Solutions (%)
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Do	have	any	form	of	Security	System

Would	you	like	a	surveillance	camera	…

Would	you	buy	extra	data	on	your	…

Do	traffic	lights	waste	time

Is	safety	a	priority	when	you	are	…

Do	you	always	wear	a	seatbelt	when	…

Responses	of	Participants	to	“Yes”	or	“No”	
Questions (%)
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How	Often	One	Encounters	Traffic	
Lights

Traffic	Lights	Waste	Time

Experiences	with	Traffic	Light	Systems	

Never	 Sometimes Regularly Always



Data	Analysis	-Summary

88%

Interested	in	Home	
Surveillance	System

48%

Willing	 to	purchase	
system	at	GHC	200	
and	above	

68%

Asserted	traffic	
lights	sometimes
Wasted	time

68%

A	system	that	could	
make	traffic	lights	were	
more	smart
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Existing	Algorithms

HISTOGRAM	
OF	ORIENTED	
GRADIENTS

Person	Detection

Mean	Filter	
Algorithm

Motion	Detection

Non-Maximum	
Suppression

Multiple	Detection	
Windows	Problem



Background	Subtraction	(Mean	Filter)

B	(x,	y)	=	)* ∑ 𝑉 𝑥, 𝑦, 𝑡 − 1*
23) ,where	B	=	Averaged	background

|	V	(x,	y,	t+1)	– B	(x,	y)	|	>	Th

t t-1 t-2 t-N Frame	Difference



ARCHITECTURE	&	
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Hardware	Setup
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Pi	Camera

Raspberry	Pi	2

Edimax Wi-Fi	Dongle



Home	Surveillance



Smart	Traffic	Control	
System
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Smart	Traffic	Light



Phone	Notification



Collage	of	Captured	
images	from	home	
surveillance	system
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Future	Works

Sleek	Design	
For	Easy	
Mobility	and	
Interior	Appeal

Internet	
Connection	Via	
Networks/9v	
Cells	or	Solar

3D	Render	of	House	Fitted	With	Home	Surveillance	System



Future	Works

Redesign	of	
Detection	
System

Increased	
Computing	
Power	to	
enhance	
Human	
Detection

Improve	
Technology	 to	
work	at	traffic	
lights	at	cross-
sections

Integration	
with	Real	
Traffic	Light	
Systems

5x


