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Abstract

Subject- Today, with the advancement of technologies to assist blind, visually impaired people,
navigation systems are of great importance. As a result of emerging technologies in telecommunication
and smartphones, these people can be helped. Identifying pedestrian and traffic lights is important to
help pedestrians with visual impairments cross the intersection safely and securely.

Background- researchers have studied the detection and identification of traffic lights in the assistive
system or blind assist device. These researches can be divided into three main types: based on pattern
matching, circular shape extraction, and color distribution.

Methodology- In this research, an architecture based on mobile cloud computing is proposed, which can
help blind pedestrians in crossing intersections. The architecture consists of three tiers: mobile phone,
cloud, and supervision. The most important component is located on the mobile phone. It recognizes the
color of pedestrian light by using image processing techniques. Spatial information (time and location)
of the blind person is collected and held in a cloud storage database so that acquaintances can monitor
him if needed. In order to detect the status of pedestrian lights, pictures of crossing streets with cameras
will be captured. Using the features of color and morphology operations, the color of pedestrian lights is
recognized and reported to the blind person. To this end, morphological operations are performed to
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eliminate small elements in the background and to restore the original size of the traffic light sign.
Therefore, the operations of dilation, filling, and erosion are used.

Result- We gathered a dataset including 280 photos of pedestrian lights (170 photos at day, 110 photos
at night) in different illumination conditions (early day, noon, early night, night) and weather (sunny,
cloudy, rainy). MATLAB software and notebook system with Intel (R) Core (TM) i5 CPU and AMD
Mobility Radeon HD 5100 graphics card were used to implement pedestrian traffic-light status
detection. The scenario-based method is used to evaluate the system architecture and show that the
proposed system can satisfy the investigated scenario. At last, the implementation results on taken
images show excellent performance in detecting pedestrian lights with approximately 100% accuracy

for the day and night.

Keywords: Mobile cloud computing, Pedestrian light, Image processing, Morphology operations
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(Figure-8): Dilated image with 3x3 square component

NI EAC
hy i Aoy Sl Gl Doty lgioe 1) 0>
S wsly ple fla il asbulyl DAl colas 5
2 9990 ‘-,’JLo..}‘ GLQOP | 4.,....49...)“,.&4) c\.a.}L)
g_i.{ g as ))5.4.) )I ‘S!LDOJJL?- )U U‘J‘ lJ ..)9.“‘50
P CE N L S| I W APV SRR CLOWE SR E SER
—ols el ooly e El> LED bagls 5l san
Log ogd e oold Giuled ol S5ja jgal [0 &g
Ogad o oadodls amis sleo e ISl Jles!

Ao oo plad |y Oldae ol dms (1) S
(Sl Gl b (g

Coond cpl 5o DAl WS o SHL L obsS 1, pgege
sheosly ple gl DB iz )l g (Slal (Al Sd> ol
2 oomleo,d Olles 0gd o0 ooliul iole,d Slles
slagledl b sghige plnil (L3 ngai (295 9,
Gis VoY slal b mpe o)l sy 5 5 SsS
() JSs ol ooly e gl OB Sl Jels
A oo lid | ol 8 Slles

Imfill jgiaws Jlos! Slom o yox OO 3 pewas ((R- %)
(Figure-9): Image of filling holes after applying
command Imfill

VAl Hi S1 V1

Y it H2 So V2

\d wb Hm Sm Vm

oaboliil o1y and 3l Juols s yile (V- JSCi)

Fgal S 0
(Figure-7): Matrix of all selected regions in an image

ngbas 3 &S ol Syge pl 4 &bl B
RO RN NI S ICIINEEER
A oo oS S Al e j0 culcawody e ST, HSV
Wil eSS oabans 3 1as o abiw] o> 5l lade opl ST
4 >y Ay g 3gb o0 ool HLAS wber S5, b Sy
5 (0) Lalg, sl oolaznl b abaalys ssls lis ol X5,
HSV oSk L (558 Sglis &5 g 5l (blis ()
Sy lp e men 09800 paFie ) e K
9 os ploxl o2 o3
dif fh = |HSV (image, H) — HSV (Train, H)| )
diffh < Threshold *)

by y eldas —B-Y-\-¥
Slp &5 Sl pgas Bilon 5o )Rl el
5 oled 50 5 09,0050 sl sladilie gl Sl
Slles ol siie ajye o axl JSO capogs
» Sz sboldl Gopoml Gl eelides,
ooly ple gl Sl Lol 831l asls T30 5 ase
5700 S Sliles lignlpln wgh e el
Dyalogs o solizul polas yo ¥ iala,d

(Blansdl) Gy (]

L read )0 o9zse sledl a5 cul Glles (S
Coond opl 5o DAl WS o s b oamo e 0,
oolital b Frie poa cbohs (pl i (Siwsn Gln
>l b ogdgeodls 5y cwlidisn, Slles
&b >5> 69y » Ly Slles 0,5 JSG A,
Al )0 gd oo Jlegl g 99990 (Spgal a5 (L3
b sy ylilo 2 5l gl s3lil a5 1) Ll
A) JSs 0SS oo Jeeteo wiiwa 55,5 Yal ol

3o Gl 1) (S Slilee

1 Dilate
2 Filling
3 Erosion

OV 2be ¥ kel VFeY Lo

&


http://dx.doi.org/10.61186/jsdp.20.3.13
https://jsdp.rcisp.ac.ir/article-1-1298-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jsdp.20.3.13]

weleial dog )5 )l o sliiuwl b seleial Yl AL )3 ply SLHL (b psme ) o Al

&

2 e
Lol o8 obo, 4l 51 glaigos :(1)- JSC)
(Figure-11): An example of a blind person tracking map

2l i ddlgo - Y-

5o aule Jlolyd blse Jdo 4 aleles opl 2l o
979 i > LA (ol dge (o9 (s
oolaiwl olgi so ol Hlslo I YL ol 5 b mlos
Gl opl yo ol Jlsle 5l eoleiwl Gas oS

08 o by g gilwemsd (g JA8 ST i
Lol 0,8 a5 e 5 () b casloasans 3 las o
Jlol 0s5 ley 9 e Sledbl s S8 4y 5L
Wydisr (owyp gblE 4 Cund ihdee g OIS (o
ol 2 s ol g il laike (pizes
6)3 6‘).1 as L,;s.‘a‘j.a o iy ')5-“-’6" o)¢.>») )J‘ )° 5ulia
Oy wulgl s oo 7y (Bolal b glasl> Lot
Sledbl ol 4 Gl o g pley e e Ll 08
by 1y Lal 08 asleny o andbansls  owyiws
2,5 oolatul eges ol 5l g5 oo ailolus ol yo oS
oS o 5 0518 oSy £l s 55 Jalis adlge

g 000l s gl dalol jo aS Conl abolay U o ,8

odld olf.ab -f-Y

sl sgaomel mlie hils oyl aS plaas gl
w Sae a Lol o gl g S Sledlbl s
ool oL ol gl o 0033l slaosls WL o 39,
Lol 0,8 sasds Sledlbl 4y bgs e a5 (V) Jgaz Jolis
b ol el 950 g seee Slebl (V) Jgo 4
oals Jlu I gosls yululyy ailes co Lol 0,8 o)LL
L &lae 3 908 2o, 1) ol Ll 93 095 Lawys
LS 1 Y Sloseas

i 3,8 0 5109 —1-F— ¥
b Lol 0,8 comdge glulid gz adliopn; cpl 5o
Sl Sl 555 ool i Jisle §1 oy e ablis

OV 2be ¥ oLl 1Py Lo

¥ (on 0 (65l 5o b bl gL B 3 guad 2(1e- JSC2)
(Figure-10): Eroded image with 3 x 3 square structural
component

PUPRTINRE S S
Sryas &5 8 A>pe (295 0 ol den i
A g A as ‘j‘bowl QLo.m ‘J.o.c Og.‘ L 05...;
I R L YW laz g oold asis wiis
V) :-\.b.sb wLw‘f ¢y ‘i”"’JjGA ).E.: ) Slew! o>
ooly ple gz Sl Gl Slail a5 Slaglll
s oslal pll gledl STaied oo Bds ol 5858
ol w}al} ooL..» ).:Lc &‘P u)}.au.a‘).».c 3o
) max([S.Area]) > 4

S A Agmead Glizl slass &S 508
ply il s3> SO 5l s (29990 pgal (o wliw! o>
nyad ol slp ol pled g Cdbyo pgal (bilop
OOL.) ).:L: ab} ms alfui 09..»‘59 Pl}u‘ Qo>
O Ll 03 4 Sge Bkl e g s
ool Oldas il (o asliy slz! sl 0gd wools
Sldos slpl slass jo Ll ogd oo plxil & jg0 o 4
S9>g s_leD.: oéL».» ).’LC &‘)? &AQ—‘ S)L.x.:l 9 GMLWM)

S5l

@yl dalge -Y-Y

@bl 5l e plie Lol 08 LSS &bl )l
A5 oo spglaez 1) (Oley 08 ) aey ledlbol
@ 5l (At & jg0a) Glazs, b Geluly (g
Oylla Ll 08 p plgiee 03,5 Wik Ll 03 oS
Sl adlge jo a5 ol cpl JI5 cpl Jds cusls
@9 b)) 92 Oly 0gd axlpe Bolai b Ll o8
0,8 obo, a4 | slaged (V) JSo 05 S5
ams e i T, Ll


http://dx.doi.org/10.61186/jsdp.20.3.13
https://jsdp.rcisp.ac.ir/article-1-1298-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jsdp.20.3.13]

Jlems (ool rpsd b pslal onl caslond
390 Judo a4 (puiomen Cawlonds 48 5 VEX KU ganolis
ooly ple gl Sl3 b bbbl aen o coly ule £l>
Sz ed cblE ez 5l slas ol poniisls s
p9> 9 Jol ol plae OLLS g 5 sl of)lex)
Ceslonds 418 F (,leé Lls

e gl Camdg hjloy Gisu lwesly sl
Slls 5 (MATLAB R2010a) ki l38le 5 5l enly
5 Intel(R) Core(TM) i5 (CPU) sasslo, L Squngs
AMD Mobility Radeon HD 5100 SL3l5 o8
oete golgin ghlexe jo ax ST cailoads eolaiul
B olea il 69) » ool ple gz Condy Sl
Lo 3oy Ol ooy ol 5l colaiwl b cadosls 7,5
298 12l olea il 69 2 B35 Jod 630y 4 )
<o command L o |, deploytool jsiws s
3oy b g5 9 SBEl 0g 0 ly el S s 02,5
5D i S oo PBEN ) Gl jee (b a4 e
Lol T a1 vyl s bl 63, (slys el S UL
dil el 4y g9,5 B oo 1) build cols jo oS o0
Ly

dlge ;o pgal Al p Adl5en; (Aeg (al )
Silwad ol oage a1y I8 o 5 Lol a5 ol o yals
oL Traffic Light Detection a5 jluacds opl.casload
LSS gl 50,58,y g Ghigel Caond g0 3l ks
4‘\.«»9.) ) as 6;:9[,4) L: ‘L}A))SAT Cound ) Cawlodds
30,8 g e S5, gl HSV 1Kl 3 )ls 0424 train
oS Gl b wsd e anglio HSV (1 Sils e
Elz 08 5 e S5, aliie jliin 5 W)l (568 gl
Caomd 5 oles V) S0y liamsds sl ooly ple

Traffic Light Color Detection

3l Sloaned (g0l Comd 3l (o os (VY- JSC)
(Figure - 12): An overview of the proposed simulator
training section

SeMbl 51 solazwl b ol 0,8 lawg SaS Cuwlgs o
G 3,8 CoxBge (GOOQlE Map aiss g 0,8 LSl 5
bl 03 (Soop 50 LD osdise (o b«
Coxdge wdbarils 0g>g ablay S1.(,3 L ol 042
Lol 0,8 oljen (865 a4 (owile SL cdlus) ablas
s s 3,8 D yg0ml e (0 0gd ool 15T

Sloaalgs aslol |,

Ll 0,8 pasds wledb! :()- Jgu=)
(Table-1): The personal information of the blind person

I

Solgilsel g pb
Lo 8

OB of yo 0 Lot
Lol 0,8 of oo s Lot

2950 9 y9e ©ledbl (Y- Jgu)
(Table-2): Traffic information
N

3
)

bl b alold
==

3
Y

Ll o5
Lt

s ;S oadall)) i oS o Shes () jslaiedy
Cper sl 5l glools oSl woly ple glz Comiy
bl o Sasl, 5 wleal, glagls s s)5]
Jlse jobbdy Wloadcal Jaliie slos goda alise
o i iz S,y pletal, Siyew
gz czagso S 5 colia oS G Lz ek
sélz 5l obdged g Seol S 4 eoly e
A Sail, 5 oleal,
slposly ple a0 S5 Jds 4 ragh onl 5o
Coloads oolazul ooly ple gl 5l ablay 5l jeue
WSS slatagy H0 WIS i & jebgles
Dgodd (wyp g Sou (Sadl) g olesaly gz 8k
Elyx 4 baye wolsl glaools oL (s pan 4
ple gl sl Glosls oL g 00g (Suily 5 olesal,
)95l 0 Shas (o) 2 jelatods CenlaLIIS S92 g 03ly
oS YA« wooly ple El> Condy adeis [0 oaball)|
P oSe WV gy 50 WS VW) eoly ple Elx
5 (oo o Blsl el 595 bIsh 5)98 Laly yo (o

OV 2be ¥ kel VFeY Lo



http://dx.doi.org/10.61186/jsdp.20.3.13
https://jsdp.rcisp.ac.ir/article-1-1298-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jsdp.20.3.13]

a dlie (pl Ho eadad Sl (50l Ao élr Ky ais sl 1) polal (e

il 2y ©)90 Ol en (Sowd g oddidn ol (i) Sjg0 90 4 woly
Bl Sy i gl a5 cal Sl o Lo, Jobds (6 pgal oAb 8 i Ceemd 0 0,5 o)l
e Gl 59 ST (8555 9 59500k 1y (Bl 5, 2 2 e Ez) eadialesl ojlse den ly 2R

ol D)l 9g2g ablis iz ST (b osly Wb 59, 0 4 2 o8 Elz el 55 e el e,y 40 308 i )
Sl Szl beblis ool Sl e ol (s Seond )3 Lol oIy 352y (Bgels g b
oo o Lo, sl g3 IS 8l ol i gy s sl Adg 5 |, pea ledss
w5 A5 i (SaS Cenlss o el 1) i S b asS oS oo il ol ple ¢l S,
o) &5 el yo Ll S jgue @bl Sl ol ol e 23S GO0 wb g 9y e 5950)ly lom

S g Sl Dols (Jgere Hebas S o (59,0000 doxs start detection ool b o o 098 yuass b
S5 ablis 5l e sl ol 51 E WS i (29 00k IS 098 0 00l inles ooly ple gl SO, axis
OIS aaz gl ablds 5l e pln (539, 0.5 A0 oo yioled 1) golpaing jlednd gl >l Al (1Y)
ol 5 WS e ol gbli ) s Al oniol I mmm

Sy 5 O e il [T

ool Kie opl Jo el golpiy Bl =
Sl lawg  gile ! Gl Jole wdds = ==

.- & . - g image
il 25 Trb 4 oleiin —
Lol 0,8 Comdy oddihyyod gg)lw wazgils
e LIGHT 1S Green

Db o sy GOkt bl 5 )lese bl
.S h:;u.»)‘P)Q g (_‘3")]4 )| Lols a)’; it @ Golddiy jlwandd gl dzms (VY- JSCl)
(Figure - 13): The result of implementation the proposed
WS oo Jlosl ol yemyali as 1y 595 simulator

oy Oledbl wolen ol 5l colawl boc o ® .
i Pt | ailolw b 35l 9 (sjlwooly —F

s se plnl Jl38le 5wl sl Al e 5o 50 2L

Wed o b9y |, dlolu ;o 34750 ML 4> 0
Solora 23,08 ik 1) IS o] (g go e
aloles (599,15 sl a3 roas0p9,80 5 colio ol ) o
LT 4Gyl e 51 Sl (g jlare S (23] (sl -

oeleial slreg )5 Hl o slaimwl b seloinl Hlw SldASIb S ply BHI (b psme Jh9) O Ak

g a6 glee (b o3 ploj g Ke) 5L50,90
im0 0555 il 13 S e 5 e ledllol @
Casdye b S o U8 Ll 5 4 S sle
Cewlgmy0 el jloy ablay 4 Cod 0,8
4 oo pdli Gl ablis a4y cond 98 S S5l

gdien Jloyl e b3lo ) .
555 e Sledlbl & 5o L5l el 6l ¢ L g auS so 00,5l ], saS Bloal ouls 1)k &ble

0 035l s i Al pe o Sledbl pl ol 1Y Jaulie comony cadanlys (b o9z 90 oo

O3 G510 abli dy Cod 9,8 CuaBge a0 Slp gl peiee U9y 3l e crl e

D9 50
Dgs oo Jlos,l ol porryals as i3ls A o5 @
ookl b ablys jo 28,5108 5l Lol o)8e

bl 5l cclond coai 0% oM (59, p 45 (90 c
DS 0 S 25 Sy 5l Glegeze azgl alle S

» ;A.*M Lgl.hufbg) Cewlodlds  solaw!  aslolus ‘5.:[.:))‘
S3Ss, (AL n 9 e Olsied )l
Oleeds g wloasaislid o l8le 5 sl lose (2b)))
50 SleMbl 10 glcawsdts gl 6 lors 40w LIl S

oSe e ol g j, oley Sledbl 5l eolaiul Le S el S el e
Sl 5o ol Gmoin 5 Golere gl oyglcasoa
5 M Cuxr s bt by 0 S5 g (o8l
oolitul (beS la Shg 4 (phcews 5 5 lere Jelos

Invls s

S5y 2 oot oneal Gy Sllee Gl LS e
O}wu’_;o lﬁL?D‘ eo..\.wuﬁl.v)o )49@

OV 2be ¥ oLl 1Py Lo



http://dx.doi.org/10.61186/jsdp.20.3.13
https://jsdp.rcisp.ac.ir/article-1-1298-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jsdp.20.3.13]

Ao gl Sundy pantid o )sSl 0 Shee Sb5) S
o1 el Syt S e e |, s &5 ool
s osly e Hr 5, oliin il s S
25 Dot (e g 59)) 4yl 99 p 1, eaisasd S ol
Gayd ) Rlad 90 dae 4 O jge (pl 4 S o0 055
Har Sl o sk 5 o K, Sl K e
oails | prglas alas aS [zl i pms o8] e pgelss
2 S50 Hled aswols asis | o] js ¢l> K, g
GLT polie pled (s e o L8 )] g0
o8] o aslia Lol &)1 polie b odslcassa
S 0 hoyd g ,leds G ol sl aseid slass
S2yd g Ghled mp S s Slagansis olas (risres

oy g0 4385 )]

day=[222111111022221101112222
2222211111112222222111110
2222222211111122222222211
1111222221110010222111111
1022222222211111122211111
1022222211122222111122211
11102222221111102];

night=[211122222111022221111121
1111211110112222110222111
2222112110221110221122112
2101110222221111121110211
1110111112];

S 35 Az — 0
Lyl g ool oL awlin Y S plasas g3l

Sloiegh b dunlie wis cdl goloiing by, b))
C)" JAS’JL».A :LM.\;LDA )b}m Cewloald 'nbu‘ ahdS
2l bzl )b i Slow eoleiiny by (aedd
3 Oz Cawlodds ools Las (V) loged yo a b,
ol by, 9 b5 slaiegh duslio (V) Jouo
Dl oo odlin Jeaz ;o 4T jgb lan Lwloas oa)si
Sl g plealy gl g, » aLbdS la ey
Aoz 6oy 2 ) oleriay Gisy Ll ileads el
S ool gy (omimed Cawlod ST o) p ooy
}lﬁwﬁ.o;@#)el)ob\%‘#m
U9y ol dgdee Blod ()] 50 (lagbls £l dag s
d.u.a) L olfT ‘5..»5) 9 w 9 )’3) o ‘)_>| u...lab ‘5‘)‘\)

...\JSLSA oolazw! oolﬁ )ch

>y (95 89y 2 bisy,; Olles (pupw @
gbs pll J3
Ao Elx sy 2 ohibp Sllee dmit wolys joe
90 0310 (A1 Ll 9,8 4 g 325k 5l ool
(S kol 28se g s Djee jo Lol o8 ng.L;..iﬂo
Jlo)l 0313 oS3l 4 1y )5 e Sledbl Caslys j
ool 00,5 Wil slaglSe cp,3T 5l slazes b g
RIS UL TR
0570 g (golpiion (g)loxe Jlgi jlogas (VF) S
A2 o lid 1y aslelus b

= Favaaal &k
ada al;qle J&A‘)&)‘Jj | 5 2 i
hye _d e |
S Ll 2
eyl . JTITY
il a3 s
Jaj g
Gl s a0 i
iy i
& Gand 3 4t
4 G 8 10
A0 U Gl )
il ) oy ppi
| by Jay G
G o
I 4l il
S i Jus)l
il I e
e Yl Gl g 0
AR
el (i

‘_gal.e,w W ), alboluw J° ‘E’L'JLE.O )90 )Ué} :(VF- LS-M#)
(Figure - 14): Case study of the proposed system

BY sl ¥ 55l VF-Y L

&


http://dx.doi.org/10.61186/jsdp.20.3.13
https://jsdp.rcisp.ac.ir/article-1-1298-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/sdp.20.3.13 ]

GOl gy b atldS o gidgy dmulio g (2L 3, :(Y Jgu)
(Table -3): Evaluation and comparison of past research with the proposed method
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