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Artificial neural networks self-tuning predictive

control for traffic signals
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Abstract: A self-tuning predictive control method for traffic signals in urban area based on artificial neural networks
( ANN) was proposed. The strong coupling between adjacent signaled intersections was fully considered, based on which a traf-
fic model for queues was established. The number of approaching vehicles in the next cycle at this intersection was predicted by
using ANN and the traffic parameters were obtained to decide the optimal cycle length. The feedback tuning method was used to
process all the above prediction values by using real measured data. The constrained predictive control algorithm was given to
determine the control tactics. Simulation results showed that the proposed method is effective.
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2 ET ANN BMFmE X O3iESER (ANN
based intersection traffic model)
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Ty = (1.5t +5)/(1 - Y). (1)
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Fig. 1 Installing position of loop detector .
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To) BR. FRAAR() 7118 o, (k) BITIRHE
a;(k) = NNy (pr(kq, Top)). (4)
3 EHBFi&iT (Design of controller)
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sit. 2o r(k) = 1= 20/ Ty,
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pi(k) = pi(k)+(p,(k-1)-p;(k-1)), (6)

ai(k) = a;(k)+(a;(k-1)-a;(k-1)). (7)
Hep, a,(k - 1),p,(k - 1) ARAHOL i Bk - 18
AT E W B R PO A E S B B, K
(S RZEERIGHE T K.
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Step 1 WHRILERMAMZBEERERRAE
MO P ICMASEHEENRARE 5, = 1,2,

-, P; Fi A 32 i BRI 25 2K A5 B0 BOAE X b 2 M 4%
Q) #ATIER, H KB INEFHHEREE NN;,i =
2, P. Bk RAR T2, B8 & - 1AM
(F A G R %I
Step2  FIAH(2).(6) B (1) KB &k BB

SR BE TR IEAH T op.-

Step 3 FAKX(OFM(DEKETRAY k HER
BLABBALIEE o, (k).

Step4 KX ) AHMBRMARE, BRK
RIERE v/ (k),i = 1,2, ,P

Step5 ¥ Toporf (B)(i = 1,2,
W RIMAZERSL.

Step 6 % kek + 13iR[E] Step 2.

BR—BEtE (I —X) , FHT A S2Bril & A
HIEH ARG . LR AT R B, R R
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), B, bR Step 2 MIEWM T HRITE

Step2.1 FAR(2).(6)K1E THHASIERE
BERZER p,(k).

, P) fENEE

Step2.2 FAR Y = Ep,/Ts K8 Y B{H.

Step 2.3 Hi Y%@k?;ﬁ%?o 9, &2,
B Ty = 15t + 50, 3% Step 3.

Step 2.4 FAHA(D) RGN £ WRAERBRK
B EE T, JFE

Top = mMax ;Etmn+ trs Topt] (8)
HE k H%B@ﬁﬁ%%t’:ﬁﬁﬂlﬂ&ﬂﬁ Top-

5, IR B HEA K BE A SEBRE L, A 0 <
Lk +1) < Lom B3 Step 4 8B BRIEME
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Step 4.4 # L(k + 1) /MF 0, NYEL
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B
Topl = Lopt = Lovers
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4 {FRE® 3 (Simulation study)
B ST
% = 1:(k) = 1y ins
& = ZaiB% +2B, >0,
hi = 2a;B;(1;(k) + a;(k) + Birimn) +
2B:(rimin - 1:(k =-1)),

P
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0 = Z") iai(li(k) + a;(k) + Byr; min)2 +

Bi(rimin — r:(k = 1))%}.
MK (S) AT I TR

min f (x) = Z {1/2g: %% + hix;} + 6,
. (9)
s.t. in =d,x;=0,i = 1,2, ,n.
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- &x +tu+ 79 = h.-,in = d,
i=1 (10)

ap; = 0,9, 20,x, =0,i =1,2,°",n.

FEILHEMREEHEXTEREN 0,75
IS Y HEBWATEZE, BHE «;, v, A0 LAGER
YEREZE W 20, = 0 BRWE FHFEZH u = 4,
- y2ly1, 52 = 0), AT LA [RLEE (9) 46— 1St
PRV P AR K] 1) B

n+l
min z Zis
i=1

s.t. — g%+ y1— y2+ v; + sgn (hy)z = h;,

i = 1,2,"','1,

n
Zx.- + 2z =d,y,220,
i=1

v, 20,%;, 20,1 = 1,2, ,n,

zi=0,i =1,2,,n + 1. (11)
A3 MS-FORTRANS.1 45 T ANN H & IE
PO 2 6 B9 T AL R FF , 3R #E PII-800 il b
WiEES . A T EEE YA KER, R
PIBGHR B B3 E B, R3S U O IR BT 4 4
FIRBURN 0410 CRABAR REEMHLE
SRR 1484 2 MHEITH 3 B BPHREMS
SRBW & AR N FERBLA BB H G R E N ERR
KRG ESRSRERFESRRE(11) . A%
— et , A S RS — 38 U O B 3 E 2 1,4 AH
PifE S, 5 E 10000 1~ A8, BAKECEHE . UM
WEH s =3600(PCU/h) , B ABA K 50(PCU), B
a; =0.8,8,=0.2,i =1,2,3,4, {FEZERME 1 T
R HEMEESR NGB E KAFTE 2 min, BHF
AUBEEFHHZEME(ET /PN —-KX—KRE

A), B AT LA K J AE I ) Y S K

A1 #Ekb5 e ik
Tabel 1 Comparison between new algorithm and

timing control algorithm

LER FHHEBA K (PCU)

(PCU/h) BB SE B 45 )
720 0.000 <0.05
792 0.000 0.56
864 0.000 0.14
936 0.000 -  0.64
1008 0.000 1.11
1080 0.004 1.66
1152 0.011 3.41
1224 0.050 4.33
1296 0.197 6.53
1368 0.680 16.35
1440 2.849 47.07
1512 29.296
1584 47.572 *
1656 49.350
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5 4532 (Conclusion)

MGFEZGRWTLUE SN, ¥XER /DT 1296
(PCU/D) B, R FF B A B A HEBA B ; R F
ERHER g, 43T E KT 1008( PCU/h) B FF &R
EAHEABLR ; 430E R KT 1368(PCU/h) B, € Bf
BB ATE R, IWE B AR T LAB S 30E
LRSHBE AT 1512(PCU/h) B, (B3 il 7 B 8 %
feh T, EEEARE AT RE. LR RERHA:
B RA BRI HRIBOR.
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