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3. If (Quality is High) and (Sidetrack is Low) and
(presection is Green) then (Danger is Green) (1)
4. If (Quality is Low) and (Sidetrack is Middle) and
(presection is Green) then (Danger is Yellow) (1)
5. If (Quality is Middle) and (Sidetrack is Middle)
and (presection is Green) then (Danger is Green)
(1)

6. If (Quality is High) and (Sidetrack is Middle) and
(presection is Green) then (Danger is Green) (1)

7. If (Quality is Low) and (Sidetrack is High) and
(presection is Green) then (Danger is Yellow) (1)
8. If (Quality is Middle) and (Sidetrack is High) and
(presection is Green) then (Danger is Yellow) (1)
9. If (Quality is High) and (Sidetrack is High) and
(presection is Green) then (Danger is Green) (1)
10. If (Quality is Low) and (Sidetrack is NO) and
(presection is Green) then (Danger is Green) (1)
11. If (Quality is Middle) and (Sidetrack is NO) and
(presection is Green) then (Danger is Green) (1)
12. If (Quality is High) and (Sidetrack is NO) and
(presection is Green) then (Danger is Green) (1)
13. If (Quality is Low) and (Sidetrack is Low) and
(presection is Yellow) then (Danger is Yellow) (1)
14. If (Quality is Middle) and (Sidetrack is Low) and
(presection is Yellow) then (Danger is Yellow) (1)
15. If (Quality is High) and (Sidetrack is Low) and
(presection is Yellow) then (Danger is Green) (1)
16. If (Quality is Low) and (Sidetrack is Middle) and
(presection is Yellow) then (Danger is Yellow) (1)
17. If (Quality is Middle) and (Sidetrack is Middle)
and (presection is Yellow) then (Danger is Yellow)
(1)

18. If (Quality is High) and (Sidetrack is Middle)
and (presection is Yellow) then (Danger is Green)
(1)

19. If (Quality is Low) and (Sidetrack is High) and
(presection is Yellow) then (Danger is Red) (1)
20. If (Quality is Middle) and (Sidetrack is High)
and (presection is Yellow) then (Danger is Red) (1)
21. If (Quality is High) and (Sidetrack is High) and
(presection is Yellow) then (Danger is Yellow) (1)
22. If (Quality is Low) and (Sidetrack is NO) and
(presection is Yellow) then (Danger is Yellow) (1)
23. If (Quality is Middle) and (Sidetrack is NO) and
(presection is Yellow) then (Danger is Green) (1)
24. If (Quality is High) and (Sidetrack is NO) and
(presection is Yellow) then (Danger is Green) (1)
25. If (Quality is Low) and (Sidetrack is Low) and
(presection is Red) then (Danger is Red) (1)
26. If (Quality is Middle) and (Sidetrack is Low) and
(presection is Red) then (Danger is Red) (1)
27. If (Quality is High) and (Sidetrack is Low) and
(presection is Red) then (Danger is Yellow) (1)
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1. If (Quality is Low) and (Sidetrack is Low) and
(presection is Green) then (Danger is Yellow) (1)
2. If (Quality is Middle) and (Sidetrack is Low) and
(presection is Green) then (Danger is Green) (1)
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28. If (Quality is Low) and (Sidetrack is Middle) and
(presection is Red) then (Danger is Red) (1)
29. If (Quality is Middle) and (Sidetrack is Middle)
and (presection is Red) then (Danger is Red) (1)
30. If (Quality is High) and (Sidetrack is Middle)
and (presection is Red) then (Danger is Yellow) (1)
31. If (Quality is Low) and (Sidetrack is High) and
(presection is Red) then (Danger is Red) (1)
32. If (Quality is Middle) and (Sidetrack is High)
and (presection is Red) then (Danger is Red) (1)
33. If (Quality is High) and (Sidetrack is High) and
(presection is Red) then (Danger is Red) (1)
34. If (Quality is Low) and (Sidetrack is NO) and
(presection is Red) then (Danger is Red) (1)
35. If (Quality is Middle) and (Sidetrack is NO) and
(presection is Red) then (Danger is Red) (1)
36. If (Quality is High) and (Sidetrack is NO) and

(presection is Red) then (Danger is Yellow) (1)

Jodou ¢
AV s S b Oles alel s 4 S s Sl
31y kS 0 Usb ek 3l nd eslr S5 W sl
e e Vs w el gl s S
ybe S 5 s ke 00 wslr ol 6y ool ol oS e
Jold 8 il pal i aamle Tooslr il Jsbe & (6l
B A Dexds s (B el s el CodS el
A sy SOl bl ol by s dales
booslr Conds el Sln 23S paRie elr Sl i
S e |y il Sl s O il yslis
5 CIE 50 /F) S 53l b g /0 Sls L1, Ol
sl 3 sl ol 2l (Y 5 1) i pslie b s,
cilite gl s Cons s W) BV gla S s ol sl 481

sl ol osly Holed O Cilises olie (gl3l a4 sl



Veve ‘_)l.w\..:u cr}b 6,92 Ny UL@: cv.ﬁbjj.': JL coJLz-dA}MM

& S 40

ol b 88wl laand b eslr S addlls opl s
ol Sl e Ver e s aa a8 e s gl SV Ll el
LS s a8 ks el 5l oo KL s G Olge o
CehS arld eld el Sl gk padpe ol 4 oar s
Ll 033 03l Cundy s edlr 4 2 Gl ol 5,5 el
A e 5L 5l gte (08 (50 Il a4 LiS arls
e I U i
b5 5 dwse S5 L o b ol 5 oS SIS L e el
oS S a4 8 el Cards pizen Sl ol B
wws (o8) ot s (555) st essdoes 3 () Sl
CdS artld g ar g Lol Sl sl 2 sy S gy
Jsbo s 5 b OF & 0l )15 o3 slaely coslr
Oer Sl 3 O M S fmas 53 i S
SRlR LS s S el S el 4 Coules
Sy i 2l b esle CkS et Ol s o
Sheslr Sl o o Sy et Sl S o ULB e
3l s A S s s de S A el (50 e S
3 A el wlr cuds jaxrls bld bagsy,s oS
D S e R i
ULl Jbe ol sl bcad B 5y dske cnss
Slas Q) Sl ldae 200580 L aS s slis (656 Ik
ééhﬁ;l@)\ngﬂlp\ub-%ﬁéuﬁ
2y S e

el
Ll C}L‘a‘ 6.1,;;,,4“)5}1" ‘(\VQO) cr O% Lfl'; e ‘6)l>r.>- -
S0 adllae) oy gl (Shmee bl 5 (Gleslr 5 disl>

(Ot ) Ol 2l g 5Ll p o (Sladli g8 e

-Akram, M, et al., (2016), "Bipolar Fuzzy
Digraphs in Decision Support Systems", Journal
of Multiple-Valued Logic & Soft Computing,
pp. 27-28.

aA

a=0.6 ‘_;U‘ a a:l>. Carnd g AK Jgaﬁ

0-0.7 I3 a4 osl> Consy NN Jss

02 4SO a5l b gl e ey IS5 55 oS 50k Olea
jj]a;-ﬁ Ll sluss ol a)L?-Cmﬂ-SSMCA:MLv&- Q]_)..A Cgb
wbﬁ‘ J.]a;- ‘,S bl slaas B a.:eli Lf:"j-\f‘ JJA;- 03 9d>we 2
L bl sl e alie SOVY KE Slsged 5l e

G| AM(sLx‘ag_AZzAﬁ}u.Abg_ﬂizAéu&)

100
50 I
. - 1
i Cpaaag ) G e R Cumain g
0.3 04 m0.5 m0.6 m0.7

O e S0 b esle Cilis gl Cands 3Iha amglin N Y S5



VEan QL'«'.w.'U g(aj_} 69> c\'v o)l.q...f: cr.hﬁjj-.’ JLW ‘°'>L>."_5“'LGMM

-Mojdeh, D. and M. Pourpasha, (2007), "Fuzzy
defining number of the edge fuzzy graph", in
International mathematical forum.

-Rosenfeld, A., (1975), "Fuzzy graphs, in Fuzzy
sets and their applications to cognitive and
decision processes", Elsevier. pp. 77-95.

-Zadeh, L.A., (1968), "Probability measures of
fuzzy events", Journal of mathematical analysis
and applications, 23(2), pp. 422-427.

-Zhu, X., L. Dai, and Z. Wang, (2015), "Graph
coloring based pilot allocation to mitigate pilot
contamination for multi-cell massive MIMO

systems", IEEE Communications Letters,
19(10), pp. 1842-1845.

44

-Bhattacharya, P and F. Suraweera, (1991),
"An algorithm to compute the supremum of
max-min powers and a property of fuzzy
graphs", Pattern Recognition Letters, 12(7),
pp. 413-420.

-Bhutani, K.R.
"Strong arcs in fuzzy graphs.
sciences, No.152, pp. 319-322.

and A. Rosenfeld, (2003),
Information

-Bhattacharya, P., (1987),"Some remarks on
fuzzy graphs", Pattern Recognition Letters, 6(5),
pp- 297-302.

-Eslahchi, C. and B.N. Onagh, (2006), "Vertex-
strength of fuzzy graphs", International Journal
of Mathematics and Mathematical Sciences.

-Mathew, S. and M. Sunitha, (2009), "Types of
arcs in a fuzzy graph. Information Sciences",
179(11), pp. 1760-1768.

-Dey, A. and A. Pal, (2013), "Fuzzy graph
coloring technique to classify the accidental
zone of a traffic control", Annals of Pure and
Applied Mathematics, 3(2), pp. 169-178.



Using Fuzzy Cellular Automaton Graph Coloring
Algorithm for Classifying Dangerous Traffic Region

Mostafa Kashani, Assistant Professor, Sirjan School of Medical Sciences, Sirjan, Iran.

Saeid Gorgin, Assistant Professor, Department of Electrical Engineering and
Information Technology, Tehran, Iran.

Seyed Vahab Shojaedini, Association Professor, Department of Electrical Engineering
and Information Technology, Tehran, Iran.

E-mail: m.kashani@jirost.ir
Received: March 2021-Accepted: July 2021

ABSTRACT

With regard to roads and traffic routes to different levels of risk, it can be determined
which of these sections of these roads and paths are more likely to crash and based on this
risk, the maximum speed and the various authorized routes As low as possible. In this
study, using a fuzzy graph as a math model of the urban chip network, we present a
method for determining the different areas of traffic in terms of the level of risk. Based on
the probability of accidents, traffic areas fall into three low risk areas (green), in the danger
zone (yellow) and high risk (red). In this study, a graph coloring method is presented that
includes two automatic solitary and fuzzy logic segments. In this method, we perform the
coloring of the existing graph using a fuzzy automaton system. In this study, the amount of
a indicates the quality sensitivity of that road and it has been shown that increasing the
amount of o will increase the number of most dangerous routes and increase the sensitivity
to driving quality.

Keywords: Automatic Cells, Hazardous Traffic Areas, Graph Coloring, Fuzzy Logic
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