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Abstract: Inefficient setting of traffic signal cycles is one of the main causes of congestion. GreenWave is
a method for controlling traffic signals which allows one-way traffic to pass through a series of intersections
without stopping cars at red lights. There are still two problems with GreenWave. It blocks the crossing
traffic, and it forms congestion at entry and exit to the roads with GreenWave. To solve these problems, we
propose a method for controlling traffic signals, named GreenSwirl, in combination with a route guidance
method, named GreenDrive. GreenSwirl controls traffic signals for a smooth flow of traffic by making signals
turn green when cars arrive, and thus allowing cars to run without stopping on circular routes throughout
the city. GreenDrive is a navigation system for optimizing the overall control of the city’s traffic. We con-
ducted simulation with the road network of Manhattan Island in New York, and confirmed advantages by
our method over existing methods in average travel time, fuel consumption, etc.
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o DUA Z#ZHMHAORH) A & HEL, @SB Ek
MO EEBADOIERE DO, & 2 BIUERIZHED X,
TR EZPET 5. SEEPTEREMEZEE T L8, £
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o GreenDrive (34 B O PR % P 3 A 121372
MRS 525, @B ERHZEET L8, 7
A 7 VRLBEMOEEDIID, HENTO, KA
T 720D EET L. 2612, ke L7z
FERISH L, BTV I2b—va r&2frv, 1%
BT E0EEMT L. YR LEEOTH 6RO E
ViR D 25 TREMK R IEUICRAT 5.

GreenDrive 7J)L 1) X L

HER DB IR N T [8] 1L 3l INEE L 721212
G O R EAT AR D REE 2 T 5. W OFK
BEHHPRE V2O, HHETREIRE CLHT L. £
7z, OB D LT, HHmoOEKIIHT L, 7
FEOIER 24 Lo L, fol 7 AR D R 2 ko 5 4
s, 22T, MEOZET—F ZFM L, HEBRET
R B ZEVELFAET2 28T, mli Bl ETR
a0 R 2 RO 2. K HMm I R 2 FZNT 5
GreenDrive 7 )V T X A% LTFIZ/RT.

ZOTNTY) XALDATIEHEMO LI L HE (P),
EHES (9), Kl T A2 N oET R D B o9
i (Ey) THhb. Eo \THEBOES LEEHEIIESNT
HHEND, 7TIVT) XLDOHHE, LM OFYETH
MO Rppsr THA. LU, Algorithm 1 D4
EIZOWTHAT 5.

L8 : KHM IR 2B ETREK BT 5. B
k_ShortestPathRoute(P, S, E) &, k- MR T
VT) ALY, KEWMOEITV— FEERL, BT
BT 5.
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Algorithm 1 GreenDrive Algorithm

1: Input P: Departure places and destinations for all vehicles

2: Input S = {so,...,sx}: Set of all road segments

3: Input Eo = {€0,s0,---,€0,s,}: Set of initial estimated
travel time for all road segments

: Parameter N: Number of iteration

: Parameter z: Number of road segments to update

: Parameter v: Smoothing factor

R = Rpgst = k-ShortestTimeRoute(P, S, Fy);

: // R: Travel routes for all vehicles

10: // Reest: The best routes for all vehicles so far

11: forn=1— N do

12: M = SUMO_Simulate(R, S);

13: /) M = {ms,,...,ms, }: Observed travel time for all
road segments

14:  for each s € S do

15: if s € the top z congested road segments in M then
16: en,s = Yen—1,s + (1 — v)ms;

17: else

18: €n,s = €n—1,s;

19: end if

20:  end for
21: Ep ={en,sps--sEn,sx };
22: R = k_ShortestTimeRoute(P, S, Ey);

23:  if total travel time for R is shorter than Rpgpsr then

24: Rpest = R;
25: end if
26: end for

27: return Rpgsr;

L11-1.26 : ¥4 N D) K7,

L12 [ BERESR S & k- R HREIER 7 L T X412
IVHEBLUZETRE R # AL L CTHHRKHERY I 2
L—% SUMO #ZHHWCT 774 v 7Dy Ialb—ary
ATV, B S N ERRGEE TR A M OICAT 5.

L14-120: Y32 b—2 3 UERICHEDE, ROMHL
TV 2 ROBEWE 7 A2 b & BIRL, BT FERH
ens ZEMEZMRL THEF TS, LarL, AV
FEATRERNCIRBIASFEAE L, R LIS %%, 22T, &
BB BB S8 EMA (Exponential Moving Average)
WCEOE, K@) 0XHIAT)H . BHEHEMRVIGE,
ELRETH D ~ Ofii% 099 ICHRET S L, PHIF L
. HIEENELRBIZON, v D% 1IZEDIT S
VERH L, BPHESEDBI21E, v 23T THET L
Ed D, RIFFEOFEETIE, HlE% 10,000, 15,000,
20,000 GD & &, FNZEND v % 0.999, 0.9995, 0.9999
EL, #0ETREEAY 1,000 1275 F TIZPUR L 7.

€n,s = Vn—1,s + (1 - ’Y)ms (4)
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Fig. 10 Route candidates for a car.
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C OFERTITREE 2 OFEATHEMANE /20, B ISR
2% ENT 5.

5. RERFH

RETHEOWREZFTFMT 472012, @R I 2L —
% SUMO L HFEDEKM T — % & W CTEHli 217 - 7-.
Za—F—= T YNy ¥ 2 EOEHHY T O TR
HHRIRE Y I 2L —va VICXVERAIL, BEFEEL
BFLEE SN L7z, ZOR, REFERITESE I CHWEST
B2 Cc & L 2R L7z, £/, IRERRENT
FOBEHEPERLTH, HILIREWREI I CELZ L
MR L7z, DI, EBRFMCcHWAY I 2L —%, FE%k
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5.1 EERIRE
e 32l —%:SUMO (Simulation of Urban MObil-
ity) [9]. FA VBEF—2ICX VRSN —T >
V- ABBERY I L —F,
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Fig. 11 Traffic signal control method: Synchronized.
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Fig. 12 GreenWave in simulation map.
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5.2 H®FE
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e Synchronized . I 2L —% SUMO IZH L0 Lo
FREINTESHEFETH Y, BHOFFIEV ot
WIZELT 5. Thbb, 11 DX ) I2H B EHH
Vo BWIZEEICRY, EATTAEKEIV oIS
IR 5.

e GreenWave . OB RN VAR O A12 Green-
Wave X #%%ET 5. AL Tld GreenWave B8 (XX 12
DFELEETH S, GreenWave BEIEIIEFH5HE) L,
Z DD E S Synchronized 3 TH 5.
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5.2.2 LWBFE-E
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specified signal control method.
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Fig. 16 Travel time comparison based on receivable traffic
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Fig. 17 Travel distance vs. fuel consumption by GreenDrive.
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