
                  
 

 

©2013 Ur

 
January 1
 
Dr. Andr
 
School o
Simon Fr
Burnaby,
V5A 1S6
 
 
RE: ENS
 
Dear Dr. 
 
This encl
Blind Sp
construct
 
Our prop
solution, 
  
Urban W
Science p
 
Thank yo
concerns
 
 
 
Sincerely

Howard 
Chief Ex
Urban W
 
Enclosed
 
   

                       

rban Wheel In

17th, 2013 

rew Rawicz 

f Engineerin
raser Univer
, BC 
6 

SC Project P

Rawicz, 

losed docum
ot Detection
t a model to 

posal provide
budget, fun

Wheel Inc is f
program: Ho

ou for your t
, please feel

y,  

 
Sun 

xecutive Offi
Wheel Inc 

d: Proposal f

  

nc                    

ng Science 
rsity 

Proposal fo

ment is the pr
n System.  Th
aid drivers w

es a general 
ding, and mi

found by fou
oward Sun, E

time for read
 free to cont

icer  

for Blind Sp

                       

or Blind Spo

roposal for E
he team of U
when changi

view of the p
ilestone.  

ur innovative
Emmanuel Y

ding over our
tact me by e-

pot Detection

                       

8888 Unive

E

ot Detection

ENSC440 Ca
Urban Wheel
ing lane. 

project, incl

e senior engi
Yang, David

r proposal.  I
-mail or pho

n System 

                       

ersity Drive, B

‐mail: hhy6@

n System 

apstone Proj
l is proposin

uding aspec

ineering stud
Cao, and Da

If you have 
one. 

                       

Burnaby, B.C.

@sfu.ca    Pho

ect, the 
ng this projec

ts such as ov

dents from S
avid Zhong. 

any further q

                       

 Canada. V4A

ne: 604‐616‐2

ct to design 

verall design

SFU Enginee

questions or 

       ii 

A 1S6

2855

and 

ning 

ering 

r 



 

 

                  
 

 

©2013 Ur

 

 

Pro

B
Ur

 

 

    

  

  

                       

rban Wheel In

oposal fo

Blind
rban W

  

nc                    

 

or 

 Spo
heel Inc

Pro

     

     

     

Co

     

Sub

     

     

     

Iss

 

                       

ot De
c 

oject Team

                 

                 

                 

ntact Pers

                 

bmitted t

                

                

                

sued:        

                       

etect

m:             

                 

                 

                 

rson:          

                 

to:              

               

               

               

               

                       

tion 

       Howa

       David

       Emm

       David

       Emm

       hhy6@

       Dr. A

       Dr. St

       Scho

       Simo

       Janua

                       

Syst

ard Sun  

d Zhong 

anuel Yeu

d Cao 

anuel Yeu

@sfu.ca 

ndrew Ra

teve Whi

ol of Engi

on Fraser 

ary 20, 20

                       

tem

ung 

ung 

wicz – EN

temore –

ineering S

Universit

013 

        

5

SC440 

– ENSC30

Science 

ty 

5 



                  
 

 

©2013 Ur

Execut
 
Blind spo
year. Ma
check wh
prevent b
additiona
 
The goal
unable to
takes 3 m
system al
package.
manufact
 
We fores
blind spo
a $100 bi
million d
countries
 
 
 

 

                       

rban Wheel In

tive	Summ

ot is a nuisan
any drivers g
hen changing
blind spot rel
al package fo

 of our proje
o obtain the b
months to dev
lso provide e
 Our system
turer. 

see our syste
ot detection d
illion marke

dollars comp
s, we will ha

  

nc                    

mary 

nce of every
get tired whil
g lane. Car m
lated acciden
or thousands

ect is to help
blind spot op
velop and bu
extra option 

m will be a co

em to be inst
device mark
t. Our system
any in 2033 

ave a compan

.
Fig

                       

day driving 
le having a l
manufacturer
nt; however,
s of dollars. 

p the owners 
ption through
uild, which i
such as vide

ompetitive al

alled on at le
et for low-en
m can cover 
estimated. A

ny worth of 

gure 1. Cycli

                       

8888 Unive

E

that causes a
ong distance
r has develo
, it is only av

of low-end 
h factory. O
is much chea
eo feedback,
lternative to 

east 60% of 
nd vehicle in
1/1000 of th

After we exp
over 1 billio

ist in a trucks
 
 
 

                       

ersity Drive, B

‐mail: hhy6@

a significant
e driving and
ped a blind s
vailable on l

cars and com
ur project co
aper compar
, and vibratio
the existing

low-end veh
n North Ame
he market in
pand our ma
on dollars. 

s blind spot 

                       

Burnaby, B.C.

@sfu.ca    Pho

t number of a
d forget to pe
spot detectio
luxury brand

mmercial veh
osts less than
re to factory 
on feedback

g option from

hicles in the 
erica alone i

n 20 years, an
rket into dev

 

                       

 Canada. V4A

ne: 604‐616‐2

accidents ev
erform shou
on system to
ded cars as an

hicles which
n 500 dollars
option. Our 

k all in one 
m car 

future. The 
s approxima
nd will be a 
veloping 

       ii 

A 1S6

2855

very 
ulder 
o 
n 

h are 
s and 

ately 
100 



Table	of	Contents	
 

Executive Summary ..........................................................................................................................ii 

1. Introduction ................................................................................................................................ 1 

2. System Overview......................................................................................................................... 3 

3. Possible Solutions ....................................................................................................................... 4 

3.1 Ultrasonic proximity sensor .................................................................................................. 4 

3.2 Camera with image processing ............................................................................................. 4 

3.3 Infrared proximity sensor ...................................................................................................... 4 

3.4 Radar ..................................................................................................................................... 4 

4. Proposed Solution ....................................................................................................................... 5 

5. Budget and Funding .................................................................................................................... 6 

5.1 Budget ................................................................................................................................... 6 

5.2 Funding .................................................................................................................................. 6 

6. Schedule ...................................................................................................................................... 7 

7. Team Organization ...................................................................................................................... 8 

8. Company Profile .......................................................................................................................... 9 

9. Conclusion ................................................................................................................................. 10 

10. Reference ................................................................................................................................ 11 

 

	
	
	
	
	
	
	
	
	
	
	



                
 

 

©2013 

1.	Intro

Accordin
in Washi
fatalities 
 
Lane cha
vehicle, a
accident.
them. Ho
driving re
which ma
[2] [3].	

                     

Urban Whe

oduction	

ng to the NA
ington D.C., 
every year i

anging is the
and shoulder
 Drivers are

owever, due 
egulations, a
ay be life thr

      

el Inc            

ATIONAL H
there are ap

in the United

 most freque
r checking is
 taught to pe
to laziness ,

and change l
reatening. T

Figure 3

                     

88

HIGHWAY T
pproximately
d States [1]. 

ent action th
s an essentia
erform shoul
carelessness
lanes withou
he following

Figure 2. B

3. Blind spot 

                     

888 Universit

E‐ma

TRAFFIC SA
y 840,000 sid

at the driver
al action in o
lder check b
s, or other iss
ut performing
g figures illu

Blind Spot o
 

of a truck c
 

                    

ty Drive, Bur

ail: hhy6@sf

AFETY AD
de-to-side bl

rs perform w
order to prev
efore driver
sues, some d
g shoulder c
ustrate the bl

 
of a car 

overs larger 

                     

rnaby, B.C. C

u.ca    Phone

MINISTRA
lind spot col

while operatin
ent blind spo
’s licences a
drivers migh
heck, resulti
lind spots of 

area 

                     

Canada. V4A

e: 604‐616‐2

ATION (NHT
lisions with 

ng a motor 
ot related 

are issued to 
ht not follow 
ing in accide
f a car and tru

 

    1 

A 1S6

2855 

TSA) 
300 

safe 
ent 
uck 



                
 

 

©2013 

1.	Intro
 
The obje
vehicles.
system th
detection
we utilize
intrusive 
and will b
 
This prop
estimate 
the future
 
 
 
 
 
 
 
 
 
 
 
 
	

                     

Urban Whe

oduction	

ctive of our 
 In order to a
hat will be av
n, which is th
e real time v
feedback. O

be available

posal will ill
the cost and
e scope of ou

      

el Inc            

(Con'd)	

project is to
achieve such
vailable for 
he most suita
video, LED, 
Our system w
 for non-lux

lustrate our s
d evaluate the
ur product. 

	

                     

88

o prevent blin
h goal, we in
the general p
able type sen
vibration mo

will be a low
xury branded

system desig
e time sched

                     

888 Universit

E‐ma

nd spot relat
ntended to co
public. Our s
nsor for our 
otor and a bu

wer cost altern
d vehicles an

gn overview,
dule constrai

                    

ty Drive, Bur

ail: hhy6@sf

ted accident 
ommercializ
system utiliz
application. 
uzzer, cover
native to fac

nd semi-traile

, explain the
nts. In addit

                     

rnaby, B.C. C

u.ca    Phone

for all differ
ze a blind spo
zes ultrasoni
As for drive

ring both intr
ctory pre-ins
er truck. 

e functionalit
ion, the prop

                     

Canada. V4A

e: 604‐616‐2

rent types of
ot detection 
ic sensors fo
er notificatio
rusive and n
talled system

ty in depth, 
posal will co

    2 

A 1S6

2855 

f 

r 
ons, 
on-

ms, 

over 



                
 

 

©2013 

2.	Syste

 
Once the
indicator
feedback
the system

 
 
 
 
 
 
 
 
 

                     

Urban Whe

em	Overv

e vehicle is st
rs) will be on
k, tactile feed
m.  

      

el Inc            

view	

tarted, our sy
n if necessary
dback and vi

                     

88

ystem will b
y. When the
ideo feedbac

Figure 4. S

                     

888 Universit

E‐ma

be turned on,
e turn signal 
ck) will be tu

 

 
System flow

 

                    

ty Drive, Bur

ail: hhy6@sf

, and the non
is engaged, 

urned on. Be

w-chart 

                     

rnaby, B.C. C

u.ca    Phone

n-intrusive w
the intrusive

elow shows t

                     

Canada. V4A

e: 604‐616‐2

warning (LED
e warning (a
the flowchar

    3 

A 1S6

2855 

D 
audio 
rt of 



                
 

 

©2013 

3.	Poss
 
In order t
between 
sensors w
sensors f
 
3.1	Ultr
 
Ultrasoni
differenc
objects. W
calculate
 
3.2	Cam
 
Cameras 
desired a
obstructi
not work
	
3.3	Infr
 
Infrared p
evaluate 
alternativ
 
3.4	Rad
 
Radar pro
range and
proximity
 
 
 
 
 
 
 
 
 
 
 

                     

Urban Whe

sible	Solu

to detect obj
the user’s ve

which have t
for our blind 

rasonic	pr

ic proximity
ce between th
With ultraso
e the angle an

mera	with	

are used as 
angle, the sys
on on the bli

k well when v

rared	prox

proximity se
the reflected

ve, but it has

dar		

oximity sens
d currently b
y sensor is v

      

el Inc            

tions 

jects in the b
ehicle and ob
their own adv
spot project

roximity	se

y sensor send
he sent wave
nic proximit
nd location o

image	pro

blind spot d
stem will co
ind spot. Ca
visibility is p

ximity	sen

ensor has the
d light to det
s limited rang

sor has simil
being implem
very costly am

 

                     

88

blind spot, pr
bstructions i
vantage and
t: 

ensor	

d out ultrason
e and the rec
ty sensors m
of the sensor

ocessing	

detection with
mpare the di
meras are us
poor, and req

nsor	

e same work
termine the d
ge.  

lar working 
mented on se
mong the di

                     

888 Universit

E‐ma

roximity sen
in the blind s

d disadvantag

nic wave and
ceived wave 

mounted on th
rs to detect th

h image pro
ifferent vide
sually install
quire a lot o

king principle
distance. Infr

principle as 
everal luxury
fferent optio

                    

ty Drive, Bur

ail: hhy6@sf

nsors are use
spot. There a
ge. We consi

d evaluate th
will determi

he side of th
he blind spo

cessing, as t
eo frames, an
led under the
f processing

e as ultrason
frared sensor

ultrasound a
y branded ve
ons. 

                     

rnaby, B.C. C

u.ca    Phone

d to detect th
are many typ
ider the follo

he reflected w
ine the dista
e car, we ne

ot. 

the camera is
nd evaluate i
e mirrors, ho

g power. 

nic sensors, w
r costs less th

and infrared,
ehicles. How

                     

Canada. V4A

e: 604‐616‐2

he distance 
pes of proxim
owing proxim

wave, the tim
ance between
ed to precise

s pointed to 
if there are 
owever it do

which send a
han other 

, it supports 
wever the rad

    4 

A 1S6

2855 

mity 
mity 

me 
n the 
ely 

a 

es 

and 

long 
dar 



                
 

 

©2013 

4.	Prop
 
After com
on for all
needs of 
side mirr
feedback
required.
 
Our syste
sensor, w
proximity
range bet
given spe
three pro
accuracy
visibility
 
As for th
Vibration
the turn s
When the
there are 
 
In order t
Raspberr
be conne
 

	
	
	

                     

Urban Whe

posed	Solu

mparing all t
l different ki
negotiating 

rors, sides of
k system will
  

em will utiliz
we have chos
y sensor as m
tween 2 to 4
ecification is

oximity senso
y. As for the 
y. The camer

he warning sy
n and audibl
signal is eng
e turn signal
obstructions

to read data 
ry PI board. 
ected to the R

      

el Inc            

ution	

the existing 
inds of vehic
with car ma

f the door, an
l be installed

ze two types
sen to use ult
mentioned as

450 centimet
s much desir
ors on each s
camera mod

ras will be m

ystem, the sy
e buzzing ar

gaged. Real t
l is off, the L
s in the blind

from the sen
The proximi

Raspberry Pi

                     

88

and possible
cles, which w
anufacturer. T
nd the two c
d inside of th

s of modules
trasonic prox
s our possibl
ers, and has 
rable than so
side of the v

dule, we will
mounted on b

ystem will h
re used as th
time video fe
LED mounte
d spots.  

nsors, two co
ity sensors w
i. Below sho

Figure 5. Sy

                     

888 Universit

E‐ma

e solution, w
will target a 
The majority
orners of the

he car cabin 

s, proximity
ximity senso
le solution. T
a low detect

onar sensor o
vehicle to pro
l be utilizing

both sides of 

have both intr
e intrusive f
eedback will
d on both sid

ontroller boa
will be conne
ows our syste

 
ystem block 

	

                    

ty Drive, Bur

ail: hhy6@sf

we decide to b
much wider
y of the sens
e rear bumpe
to provide th

sensors, and
or after comp
The ultrason
tion angle of

or infrared se
ovide maxim
g infrared cam
f the car, and

rusive and n
feedback, and
l be enabled 
des of the ca

ards will be u
ected to the U
em block dia

diagram 

                     

rnaby, B.C. C

u.ca    Phone

build our sys
r audience, an
sors will be a
er. The notif
he driver wa

d cameras. F
paring differ
nic sensor we
f less than 15
ensor. Our sy

mum coverag
mera to prov

d one at the fr

nonintrusive 
d will only b
and switch a

ar cabin will

used, a Sain
UNO, and th
agram 

                     

Canada. V4A

e: 604‐616‐2

stem as an a
nd eliminate
attached to b
fication or th
arnings if 

or the proxim
rent types of
e choose has
5 degrees. T
ystem will u
ge and increa
vide night tim
front. 

feedback. 
be enabled w
accordingly.
 blink when 

Smart UNO 
he cameras w

    5 

A 1S6

2855 

add-
e the 
both 
he 

mity 
f 
s a 

The 
utilize 
ased 
me 

when 
. 

and 
will 



                
 

 

©2013 

5.	Budg
 
5.1	Bud
 
Table 1 o
final. Ma
to their lo
create dif

Equipmen

5V 2A Car

Monitor 

Raspberry

Small cam

Ultrasoni

Arduino 

Shipping 

Tax (HST

Total 

 
5.2	Fun
 
This prot
funding. 
meantim
the Wigh
 
 
 
 

 

                     

Urban Whe

get	and	Fu

dget	

outlines the t
arket price m
ow cost. Shi
fferent costs

nt 

r Charger Powe

y pi set 

mera 

ic Sensor 

T) 

nding	

totype would
Therefore, o
e, we had ap

hton fund.  

      

el Inc            

unding	

tentative bud
may vary. Sm

pping cost in
.  

T

er Supply 

d not be sold
our group me
pplied for the

                     

88

dget for our 
mall compone
n Table 1 is 

able 1. Budg

Cost p

d for income
embers are w
e Engineerin

                     

888 Universit

E‐ma

blind detecti
ents such as 
a close assu

 
get approxima

 
er unit($)

1

3

5

3

3

2

. Currently, 
willingly to s
ng Science S

                    

ty Drive, Bur

ail: hhy6@sf

ing system. A
motor are n

umption. Diff

ation table 

Quantity

0

0

5

2

0

25

we do not h
share the exp

Student Endo

                     

rnaby, B.C. C

u.ca    Phone

All compone
not included 
fferent shippi

Estimat

2

1

1

2

6

1

have any exte
pense of the 
owment Fund

                     

Canada. V4A

e: 604‐616‐2

ents costs ar
in the table d
ing method w

ted Cost($)

1

50

474

ernal source 
project. In t

d (ESSEF), 

    6 

A 1S6

2855 

re not 
due 
will 

20

30

55

64

180

25

50

0.88

4.88

of 
the 
and 



                
 

 

©2013 

6.	Sche
	
Here atta

Gantt cha
The mile
 

 

 

                     

Urban Whe

edule	

ached the Ga

art shows du
estone chart i

      

el Inc            

antt chart in T

uration of eac
illustrates th

                     

88

Table 2 and 

Table 

Figure 6

ch importan
he due dates 

                     

888 Universit

E‐ma

the mileston

2. Gantt cha

 

 

. Milestone 

 

t task of proj
in clearer tim

                    

ty Drive, Bur

ail: hhy6@sf

ne chart of o

art 

chart 

ojects as well
meline style.

                     

rnaby, B.C. C

u.ca    Phone

our project in

l as importan
.    

                     

Canada. V4A

e: 604‐616‐2

n Figure 6 :

nt due dates.

    7 

A 1S6

2855 

 

.  



                
 

 

©2013 

7.	Team
 
Urban W
engineeri
of each m
  
Each mem
Executiv
charge of
responsib
project. D
planning 
and testin
(CTO), f
and prog
 

Meeting 
and keep
necessari
sharing o
 
 
 

 

                     

Urban Whe

m	Organiz

Wheel consist
ing fields fit

member are o

mber of Urb
ve Officer (C
f mechanica
ble for the da
David Cao w
and data an

ng. Emmanu
focusing on t
ramming. B

are to be ho
ping track of 
ily. Alternati
outside of the

      

el Inc            

zation 

ts of four sen
tting the requ
outlined in th

ban Wheel is
CEO), respon

l design of th
aily operatio

will be our C
nalysis of the
uel Yeung w
the technical
elow is the c

sted at least 
f the project d
ively, group 
e meeting.  

                     

88

nior enginee
uired knowle
he company

s assigned a 
nsible for adm
he system. D

on of the com
hief Financi

e company, a
will be design

l issues of th
company org

Figure 7. O

three times 
developing p
email is alw

                     

888 Universit

E‐ma

ring student
edge and ski

y profile sect

specific type
ministration 
David Zhong
mpany, as we
ial Officer (C
also specializ
nated as the c
he company, 
ganizational 

 

 
Organization

 

a week in or
progress. No
ways open to

                    

ty Drive, Bur

ail: hhy6@sf

s. We have e
ills for this p
ion. 

e of tasks. H
of the comp

g, our Chief 
ell as technic
CFO), which
zes on the pr
company’s C
also in char
chart: 

al chart 

rder to maxim
on-scheduled
o all group m

                     

rnaby, B.C. C

u.ca    Phone

expertise in 
project. The 

Howard Sun w
pany. Howar
Operating O
cal documen
h manage the
roject’s hard
Chief Techno
rge of the sof

mize team c
d meetings w

members for 

                     

Canada. V4A

e: 604‐616‐2

various 
specific skil

will be the C
rd is also in 

Officer (COO
ntation of the
e financial 
dware assemb
ology Office
ftware desig

ommunicati
will be held w
any informa

    8 

A 1S6

2855 

l sets 

Chief 

O), is 
e 

bly 
er 
gn 

ion, 
when 
ation 



                
 

 

©2013 

8.	Com
 

Howard 
coop term
control sy
variety o
programm
 
Ruolei Z
Universit
co-op exp
parts for 
worked f
with elec
spectrum
for worki
 
LiLi Cao
I am an e
as well a
MATLA
assemblin
in a team
 
Ho Ho Y
keeping t
done all m
expertise
utilizing 

 

                     

Urban Whe

mpany	Pro

Sun (CEO)
m at Researc
ystem. I’m f
f fields. At s
ming under L

Zhong (Davi
ty. I am inter
perience star
the air-hock

for Research
ctronics equi

m analyzers. F
ing on Wind

o (David) (C
enthusiastic f
s design and

AB and doing
ng with poss

m environmen

Yeung (Emm
track of mod
my coop term

e is on C pro
various FPG

      

el Inc            

ofile 

) – 4th year 
ch In Motion
familiar with
school, I hav
Linux Ubun

id) (COO) –
resting using
rted with Dr

key robot by 
h In Motion a
ipment such 
For software
dows, Visual

CFO) – 5th y
for electrical

d simulation 
g documenta
sible solderin
nt makes me

manuel) (CT
dern technolo
ms at Resear
gramming a

GA boards. 

 

                     

88

Systems Eng
n, my experti
h different ki
ve worked on
ntu and Visua

– 5th year Sy
g the techno
r. Shahram P
using Solidw

as Wi-Fi Sys
as oscillosco

e, I understan
l Studio C++

year Electron
l products. I
software as 

ations using w
ng processes
e energized a

TO) – 6th ye
ogy trends, c
rch In Motio

and debuggin

                     

888 Universit

E‐ma

gineering at 
ise is mecha
inds of senso
n several pro
al Studio on 

ystem Engin
logy as well

Payandeh. I d
works. For t
stem tester. A
opes, functio
nd C, C++ a
+, and MATL

nic Engineer
 am familiar
PSpice. I am
word proces
s involved ar
and more eff

ear Electroni
computer tec
on as an Emb
ng. I am also

                    

ty Drive, Bur

ail: hhy6@sf

Simon Frase
anical design
ors and actua
ojects involv
Windows o

eering stude
l as creating 
designed the
the second an
As a hardwa
on generator
and assembly
LAB.      

ring student 
r with C++ p
m also good 
sing softwar
re not consid
ficient. 

ics Engineer
chnology an
bedded Syst

o familiar wi

                     

rnaby, B.C. C

u.ca    Phone

er University
n of the overa
ators and app

ve FPGA boa
perating sys

ent at Simon 
a new techn

e out layer an
nd third co-o

are engineer,
rs, digital mu
y language. A

at Simon Fr
programming
at doing dat
re. Hardware
dered hard fo

ring. I am int
d electronic 
em Develop
th VHDL pr

                     

Canada. V4A

e: 604‐616‐2

y. Having do
all feedback 
ply them in 
ards and C/C
stem. 

Fraser 
nology. My f
nd mechanic
op experienc
 I am familia

ulti-meter, 
Also, I am g

raser Univer
g, VHDL co
a analysis us
e designs an

for me. Work

terested in 
gadgets. I h

per, so my 
rogramming 

    9 

A 1S6

2855 

one a 

a 
C++ 

first 
cal 
ce, I 
ar 

good 

sity. 
oding 
sing 
d 
king 

have 



                
 

 

©2013 U

9.	Conc
 
Drivers f
dedicated
product, 
that incor
related ac
factory o

Our proje
ethics an
will man
Wheel w
contribut

 

"Trust m
 
 
 
 
 
 

 

	

                     

Urban Whee

clusion	

face hazardo
d on produci
the blind spo
rporates visu
ccidents. Ou

options, and c

ect will be fi
d robust team
age to create

will continue 
te to create a

e, I did the m

      

l Inc               

ous situations
ing innovativ
ot detection 
uals, audio, a
ur product is 
can be offere

inished on sc
m experienc
e an adaptive
to improve a

a safer drivin

math" - Engi

	

                      

88

s that involv
ve technolog
system, utili
and tactile fe
made availa
ed as a low c

chedule refe
ces with hard
e and cost ef
and maintain
ng environm

ineers 

                     

888 Universit

E‐ma

ve blind spots
gy and apply
ize existing 
eedback that
able for vehi
cost alternat

rring to our 
dware and so
fficient prod
n the system
ent. 

                     

ty Drive, Bur

ail: hhy6@sf

s on a daily 
ying it to imp
market techn
t can be impl
icles that do 
ive to curren

planned tim
oftware impl
duct that can 
m in the futur

                     

rnaby, B.C. C

u.ca    Phone

basis. Urban
prove road sa
nologies to c
lemented to 
not have suc

nt market op

meline. With t
lementations
operate relia

re. We are w

                     

Canada. V4A

e: 604‐616‐2

n Wheel Inc.
afety. Our 
create a syst
avoid blind 

ch pre-existi
ptions.   

the strong w
s, Urban Wh
ably. Urban 

willing to 

  10 

A 1S6

2855 

. is 

em 
spot 

ing 

work 
heel 



                
 

 

©2013 U

10.	Ref
	
[1] FIPS 
Publicati
Decembe
 
[2] ICBC
www.icb
 
[3] ICBC
www.icb
 
[4] HTI G
Concepte
 

 
 
 
 

                     

Urban Whee

ferences	

81. “DES M
ion 81, Natio
er 1980. 

C, (2012, Dec
bc.com File: 

C, (2012, Dec
bc.com File: 

Group, (2013
en van signa

      

l Inc               

Modes of Ope
onal Bureau 

c 08). Tunin
tuning_for_

c 08). Tunin
tuning_for_

3, Jan 17). D
alering [Onli

                      

88

eration,” Fed
of Standard

ng Up for dri
_drivers_2.pd

ng Up for dri
_drivers_7.pd

Dode hoek D
ine]. Availab

                     

888 Universit

E‐ma

deral Inform
s, U.S. Depa

ivers Manua
df January 1

ivers Manua
df January 1

Detectie en Si
ble: http://hti

                     

ty Drive, Bur

ail: hhy6@sf

mation Proces
artment of C

al [Online]. A
8, 2013 [dat

al [Online]. A
8, 2013 [dat

ignalerings S
i.ieis.tue.nl/n

                     

rnaby, B.C. C

u.ca    Phone

ssing Standa
Commerce, W

Available FT
te accessed].

Available FT
te accessed].

Systemen (D
node/3345 

                     

Canada. V4A

e: 604‐616‐2

ard(FIPS), 
Washington D

TP:          
 

TP: 
 

DDSS): 

  11 

A 1S6

2855 

D.C., 


	part1
	part2

