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Abstract: The selection of the intelligent optimization algorithm determines the efficiency of the model parameter calibration,
which is a key step for the scientific application of the micro-traffic simulation technology. Relying on the VISSIM simulation
platform, the genetic algorithm, particle swarm algorithm, simulated annealing algorithm and firefly algorithm are respectively
selected to carry out the parameter calibration experiment of the microscopic traffic simulation model parameters of the
signal intersection, and to compare and analyze the operation efficiency and solution accuracy of each intelligent algorithm.
The experimental results show that the four intelligent algorithms can better solve the parameter calibration problem, among
which the genetic algorithm has the best effect, the simulated annealing algorithm is the second, the particle swarm algorithm
converges fast, but the solution accuracy is relatively low, and the firefly algorithm convergence speed and solution accuracy
are low. The internal mechanism of various algorithms is further analyzed to provide a reference for better selecting the
optimization algorithms to carry out the parameter calibration of the micro-traffic simulation model.

Keywords: micro traffic simulation; simulation parameter calibration; intelligent algorithm; traffic engineering

EEWA: LrAFARFHATAEQFTE (PG2022033)
EE®EN: B, 1976, B, KX, #HH: "wMET, KFAR, HARTH: REHHE.
BIFEE®EN: TR, 1994, F, X, #7: ThEn, SEHTE, ARTH: RAEHR,

226



Road Engineering, 2~ T 7£(8)2022,4
ISSN: 2661-3514(Print); 2661-3522(0Online)

@ Universe
Scientific Publishing

515

TR AC 38 (5 BB S H50hr e 2Bk I RO 7 L4
AR EIHTHE, Benekohal T 1991 4F 45 H o0 A2 38 1) FL
BRI SRR E RS TE TAERESE , [ SIS 4 A 40 S B
TAEL G AR T N PR AT AT AR R A . Bl
TN RE S CR T, BB AR Bk,
BEDLR KRS ) WARE) T Z M, B R bR
TAEW RS AR R SR TR, BRekn
REAR BB S T i, BN 2 F O
U5 BRI S0 TAERY E2 T B, AR ] Har oy 1k,
TR A 38 5 LA 2 80h s T A I B T 13 A At 4 2 £
SR BRI, A SCHE AT SOUL 0 ELbR e i A 1) Ak I
Biis) QUi L= N7 N A B o RGN K V12 & RN ) Q1 L
TR A RN RE AL X FUBL R S R AT SRR, R
BERTERE, MBS A BRI IS

—. TEERSHIRELWIZIT

(— ) FEARbRE S

] Py 2 AR TR [ S PR DU R T SOy AR A 2
BobrE TAE, FhEI SEER I T 05 B AL S0 I I A
ST BB S H0R IE A s A BAIAE ks R Rk,
SEEE T X VISSIM 9 LS50 A shik el s akigae . =1
IR PV AE NS T35 505 R 45 & VBINET & COM 42 H
ARIFR T AhMESEbs e T H,; 28Rk 36t 4401
TR KIS T TRAE I 25 5, 4R T —FhEE X i Y
FHOW 338 1 B S HhR o Jridss RS M i SO (5 FLAE
RISHbR e WiRE, 25 B S R bR . il
SRR IR R . SEEURME T R AE . HAR
PRECRTT . (5 LB T S S5 U

() BAZFRhRIE 5 SRl A R A

WA A B (4 3 IR 2 T )5 FLASE R 2 B0 s 45
N7 FH SCHik 4 R UM A T U A FE b, 25 i
W32 f5 22 2 B0 A B PR ARAE g O FLAR S BB AR b
T M0 5 SEVRAE AR SCROASAZ AR b o R BAL BT 7T 7
RERIE S IR ERAR 5 38 LA Ry i At o o A 5 ok
FHARATAA S5 0N T, VR B [ s B T4 H R
FET: 00-9: 00, FFXFiZ ] Py 44 E 13 19 52 8
TEE LA S 4y Bl ok Gt Rl BT St e b, 2k R A
B 4 GRS K 93.6s, 4% B 1138 /1N 22 18 2 4
F 1R

1 SR FH R I A 158 1 4 AR 7 e st
2, RFC VISSIM {5 BRI A5 52 L B,
K1 (a) Fin, fE9ENTZEME L (b) s,

F1 HHFHOERNEZEE (peu/h)

Jilw] Vit HAT il
ER 255 1260 495
(] 195 1425 360
[E4] 465 600 255
it 495 555 315

(a) FEHZ=E

AL AT

wrdtzes: | -
sty [ -
Lo | 1 -

(b) BRAR
E1 {FEHENESREAR

(=) Dy ERARE SRR 2

W RO BRI S50 OB_d . N_pr. AX_average
BX_add. BX_mult. ACC_max. ACC_ac. D, T_dis.
GAP_min, ABX, CO_acZE 124250, N T Il br E XF
LRI B TAER, ARSI EMHi I, X 12
SR THURIE T, B E AX _average . BX_add
BX_mult Fl ABX 244> SO0 K AL HE AR AL 1R A7 50, [
I, DL 4 Z8UE ff B AR 2 S8R, Hrh AXC
average BUHJEF A 1~4, BX_add Jy1~5. BX_mult H 16,
ABX }0.1~1.

(1Y) BB ZHhr g 250

ARSCHEBGR AL BL . R R L L BRI
A BT S 4R BB SR X LY S B AT A
FE o TR AR A LR B, I8 B AR R AY 04T
SRAE TR, WEHRI R LR, 4R e
PR E 100 F S BA G TSR, BASEIENT
Ay SITF RS BEHLA T (20, 60, 100, 140, 180) 5
55, U8 FH VISSIM {5 B RS () 48R J3 42 11 cOM, - I

227



@ Universe
Scientific Publishing

Road Engineering, 22 T#2(8)2022,4
ISSN: 2661-3514(Print); 2661-3522(0Online)

Visual Basic i1 K2 K A s fLiz A7), LUEERA
XFERZEA Nl BB PR, 0 B — AU PR 22, &%
RIS PRt TR, A (1)
7 (L PRSI

F= ‘(df—dr)/dr (1)

Hop: PONIEREREL, dF N FUERE, g RSk
HIHIERS

Zet 1T UGEAR, AR T 8500 IR f ELSE 50, 4%
RPOF YR 2 AR S TR, BE AR RIS,
BRI 2 R o & BERE S BEIR 2K R 2 iR

0.6 ~— VTR EIZ
l —=- B EHL
0.5 — —— RN E R
FEREEE

0.1

1 23 4567 11 12 13 14 15 16 17

RinH
E2 SEEFHRETAHER
®2 BUSREARRE

Tk b U GEIR /s |12 %
SEME 93.6

NINIEL (2.00, 2.00, 3.00, 0.60) | 643 | 31.30
BOTREEE: | (154, 355, 322, 043) | 753 | 19.55
WiLsEyE | (228, 1.64, 2.05, 0.87) | 85.1 | 9.08
PR k5 | (2,50, 2.60, 2.73, 0.50) | 87.6 | 6.41
oy | (2.08, 2.80, 295, 0.55) | 83.0 | 11.32

. BeeERENIRES RIS

(—) B m AT

1 WS SR

A FE TR L E A, ME 2R, kT
BRI AE S 1SR AR RIS IR, BAETIE TS 16
FRISSK, AREABIR S e U Sk B 45 17 AR 52 1l
S, RIS B e P SR RS ORI E
Bk, PR KRR AR K RIS B g

2 SRR

AT AR EE R A, 2 PR, S8ME
A, AT RE T Hb it D 2 H0h 2 1 I, (FR i
G SR R SRR K BB, B TR R L AL
i) N RE I Py YA i 1 RN

(=) EHsemsrr

228

1 el

LR 30 g TR A AR 4 R A (K T 17
BRI, UL A % R AR A T, ARRGEAR
T R IORE [R] 2 L= R AE R AR S, AR G kL
RECS ) — A PR SR 3, DR I e S o e 3ok
R 1 AN W DR BN P A, X o AR
F5 BT R AR N A, A SRR G, 55 2
PRI AE A e JE e /N, AR PS8 i (i, 254
T Jr AR (B BRI /IR B 7R 5, DRI B et A
LR KB R — AR R Rt A, AR — 34
W%, PEBETR S BRI NI, 45 AR B
FEff 23 [8]30 FB  BE AL -4k B AR sR B & SR R e, AR
PG AT, (2 v e S 18 A e skt 5 T 2
UL P K U2y S R A B R A R SR,
I A SR P e e A KR, DR KR e

2 RAFRG

B RER b 4 R S RN A AR A 28 fh 2 fili 45 2
BT RN B 7 1) R A O, B S T i s TR
FEL PN S TR G0 A1, T S 0 25 SR 2 X825 1 L 7E 5% L
WIS H A )7 R AL FAG 5, RS oA 19 45 250
(B TIE, AR ASE BN, kT
ERIRAE R ZE RN LT, SRAAE R 3k
REILAEMR S MV P, 5 BE RO i S S B i 1Y
Fosly, K s R] A RE EL S | AZ P2 K o ] B B 500
P T AR 0 7 K 32 3] Ry AR O A B o P i K SR 5
VK T4 R 2 B e i K OB 5 |, S0 b 2 i)
JRyH 5 E Fre v (i K RSBl DRI Ao S R
% SRR TR A L, B A A
AR UG A R 17 3 Ao AR W TR R AN LAY
AR BNCSE,  BRIas A5 S0k (SR A B A i IR
B S, R MEASERE, T
—AAMAR S E AR T E A, 3 I (RN K 4
SEHUHT, IR A AR AR A 7 Uk F 10,
AR R S A T AR T T AT AT, R HBELR
ST R SR ATAE E Joc it

=. MREGiILERE

AR SCRFTAOR A 8 15 B S Hbm e s, b
S AR X P DU RE AR S b A T AT
&5 L A DU R R RS B R AR D ROV O OB B b
WA, AEE 4% B0k 00 A AL AT X 40 1% it 3 A K
PRT, FESFIRSGR B RR R A 5. 3
HhE A A e 2 SORIAE S50 AT R AL S,



Road Engineering, 2~ T 7£(8)2022,4
ISSN: 2661-3514(Print); 2661-3522(0Online)

@ Universe
Scientific Publishing

] BRI L RE A ShAR ORI S AP AR R s ), F00H
JE -SSR R BIAE s AR R B U 2 i gk 1)
ey 30 e 2 i) r e — A S LA AR O 2 A, [N A — 2
BEARRAL S — A HE A AR EE 22 001, LU SR B A S i
DU, LI/ T X0 A A A s, (R HGR JGS R R
WeSOR BRI R S, PIREBLE KORE B RIA IR
Zs K HERAE R Z R B A AL ok 4R
A, S BEAE S N BRI S RO R BN,
WSO LR, (RS2 AU oA A R AR R, B
—ARE TR R P S B AR A A 1E BRI A
R ME R LR, R EMAD WAL R 2 )5,
BT SR 7 1) G R e A R, TR B
il T 2 A AEE R P A R AR A AR, T
JEr PR AR, R TR SR ARG 2 AR B 2 A5 3
KRR K B (8] B | B A2 B S R BE PSP R
M, SZWMCOIMSE SRR, i R S A i )
KHL BG4 JR 5 P e s R B K U 5 2, S B0 R
S R I e A K AR, P 4R R
55 KR RSBl DRI R KR A A SR G 2 M S 8
PIARAR AL

FEX 4 BB SR HEA T 05 FUR Y S 8505 2 g FH B, AT AR
P S AT RIS A G5 SR AT e PR AT, TR R 4%
SN ESEE R RS R0 B LT S EUE,
PUWIA B & RO AR RS . BRILZ AN, BN s
FRMEREMEH], Ak RESE S S RHLR KR AT
N, RAMS BRI R ZAL

SEHk:

[1]BENEKOHAL R. Procedure for validation of
microscopic traffic flow simulation models. Transportation
Research Record: Journal of the Transportation Research
Board, 1991. Volume 1320: pp. 190-202.

RIFNE], B, XNGFE, & OWASH ;i 5 RS0
SHEOEMT ). RGMT R4, 2007, 01: 48-50+159

[3]7KIEHE VISSIM RO AS i {f BRI IEAFSE (D). AL
s JEEsSH R, 2012,

412k, O3, &5 56X F 40 B 1Y Vissim 5
BRI SHbRE ik ()] 3G R R 544 (2): 51-56.

(SR /R, 2, MR 4. T ) o0 52 38 1 B 58
55 )R TR B BURR M 43 A O 1 10 B Tl R 2 2 4
2016, 42 (11): 1728-1733

229



