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13|z App, HATH T LABA K B ASIEAE B, 9 ELTT LS

o E A @I IR 8, OO S S 3
RVR . S G AL Bl 25 H R S A B R T TE % B R
Z AN i H aR S Y,V 22 KT T I 7™ = 1) A2 1@ 4
EEAIORASFAEE I i FE[1,2]. X 28 ) L BB R I 2 F
R I 238 T ) AT RR SR R (3], 11 BEAC I R R
(intelligent transportation system, ITS) NAZIE A F I $2
TR o B [ B SR A 1A R & FITE[5].

bt % {5 B {5 R (information communications
technology, ICT) Ik JEFEGeFHLHILE &, HAITH
15 B RS Appf3 LU 2 N [4-6]. IX 48 Appt% D) RE T &)
SN HEL S, BEEIES%. fESNAppT, T7E
H ] 5 52 ALY ) 2 v AR b PR RS ] B A B 2 i
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HAT BT AN AT i P SR O, AT AT TR Cln
2387 A RN T UL R AT 2D KR R, T
PERNAT R, R RSS2 AT BE 1A B
AR, XBTENBEREREAE. EERFERER
HE IR

SRIM, [ AR T 238 A5 B RSB i & A 520
HIRIF UL o RV S AR SRR T S I B e Y EL A I AT
Wz, HEARER TGN AT, Wik, B
A AR SR B A LI ] s 4 . X 77 3R AR SRR
SRR BT R R R T AT BT S .
M Bl B2 i AT (5 DI R AR, D =4 &
HET™ o R X IR S AT A R R A B R
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KR ZITEEBEREAR, EERAG AR
f AnyLogicHIHL ) 42 B S AF AL %8 (motor vehicle
emission simulator, MOVES) WIS T, BHATHEAT N
BIRL AZI A FUR B R S HE OB R AT RS . M
AEAMAY (agent-based model, ABM), #fll 17 #& 1L
HATEE BIRS Appis S FTHHATAT A AR5, KHAT
AT WS IR T S I M 2% F, S FIMOVESTHR B
ANTE I Y 25 1 R S BGE L, BRI AR M B RS
TR B AT EAT IR U 2 MR, HA
IR T AZ SR R e RS

2. BIRTTE

2.1. BRI IR

AT ERAGH IS, @ HITHEAT R, L
T AR AN RS H B R 2 7R RA R, RS
25 7K R G0 ATV AT 38 15 B IR SS App 28 i@ il
WE A 25 a1 AR BAR R AR L % B TR .
B, WEHAITHEABM, HEARFEERL T HTE
BT AT B AT R . FLUR, R EEOW S AR,
VEANAL AT E AT N S8 @ R AE SR 5] . I Ai AL
i 7 AT B S . AR R, SRR N b A
BRI FD (RS EARAS B CUnfor B 38 AN n s )
TERRRAL R B 5N . B, R MNLEh 4 RS H R
RITER KT 075 e HE UG O, PR AT (S
SRS App 15 REIRHERLES -

AW Ft ik ¥ AnyLogiclfi 3 °F & FIMOVE SHE i A
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MR B . AnyLogic M LA 28 RS ib 3
filh, [FIRFSZRE3FPEM VL ABM. BEHEUEHAE (discrete
event model, DEM) I &4 5 /7% (system dynamic,
SD), FHZFFUMTE R G Iy St AT R A @i H.[7,8]-
AT B AT ARl B R ) 45 B TR T AR 5808
P57 AR HE DB R AT E AT N RO REAR, A )
g SO B SR B T . LB 28 R SRRl R
FEERSEAYE (EPA) BRI HHT — RO HE s
B——MOVES, %827 FJed rplsh 42 2 <k
TSNS -

2.2, HATHAT LAY

ABMJE E AT BB T % ZTERXN R T
M SR R e AR 7 SN ) X EEAS RG ik T
AL, o I FRAN R REAA (14T 9 B L TR A8 LR
ZARFRE RGBT N HETESEIM LT 5E
THERY, @B R ENGE IS, . TERE
PESRFN AT FE A MR m SRR 34 [7-9] -

AW FC K F AnyLogick {1~V & 1) 2 th 17 % ABM.
ABM IS 2 F A FEIA DR O & 1588 fr i K 1) %
et @ X HAT A, HATHEABMHRR T HA AR
CanEd) . AEES AN I ACI8AE B IR SS App R 45D A1
QRREVE CHNEPIEIE T . BRI B B R s i B A AR 4
ZEIEWINARLE) 4b, JERT DR AR S RIS ] e
1777 A ARB T HATRARFAT A OEF A FITAH
(P AN BEAR TR RIS R IR SR BRI 58 R e FERE TS
T, REBRGRINIR ZMMEAT A B IS R[7,8].

Traveler behavior model

* Basic:

Gender, age, and probability
* Driving:

Preferred speed,

maximum acceleration,
maximum deceleration,

Attribute

—»
\

» Destination
* Departure time
* Travel mode

* Travel route

Traffic simulation model

« Classification data
« Vehicle type (source
type) configuration

from EPA

Create network

'

« Link volume and
speed data
« Link source type
distribution data

Network
parameters

Emission model

« Simulation output
* Default MOVES data
» Site specific data

Create RunSpec 3

'

« Pollutions
PM, ., NO, CO,
* Energy consumption

‘
‘

‘

‘

‘
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Emission model |
|

‘

‘
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Bl1. 28 A0 BB H R 28 % ] (RunSpec: E1T7HI4) .
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{54 -JBE-B K (belief-desire-intention, BDI) %
AR B 2 — P AR IRB LY . AR S0 2 % BDISE Y
[10-12], KAl S 28l Bt /R N B B ) “A5 &
(belier), KB H AR REAR “IEE” (desire),
P SRR BN AR, AR, Pl A, HEBA
ST NE R REAA ) “ =B (intention) . FEREM)TF
HEITUER, HATE R RN EEES PR AT
AT I BIEAE R AT S S T ABAT, a2 s .

2.3. %@ FAR A

f£AnyLogic 7.3MAH, #ill 7 EHKAZEE (road
traffic library), 1%/ 0] F 161 & Lk ) 52 38 ) FTE Y
[13]. 5 HABA @ FRAFAHLL, AnyLogicH A FF R
[k R M, RS HAh R A SRR P 0 [F AR, ShEE
7 AR AL T R R VE[7,8,13-15] 6

AnyLogicH FIAC A B, 3 ZAFRPREERE 2
TIBUE X BATH EAEE R4 B IR . B
(1) B )Rt G B0 AR . @i e SCETE
TS0 L% GORD e B By Jg 1, R R IR B T

| Traffic environment and operation |

Interact with others

Target
and environment

v
State }—>| Rules }—>| Dec‘ision
v t

| Personal attributes and knowledge

Fleet & activity
data

A

I R EARER. B0, (54, EE5%13,14].

AT H B AT AR — RIS A KRGS, 3T
iy AABALO SRR R Kk, HLEh A IS sl
FHRAZ B 77 20 S, B NTE B8 A2 38 B Hh e 3 A B 21 T2
VEZR (AR IR BB, AR5 4 B TE 3 R A= R IR T 5 o5
2R DGR, RIS AT, WLl AR RE 1)
Whitizg), xRl sh. & H s
WIHLE ZEAT MR ERSS . car source, car dispose, Flcar
goto®f. PR T IXEEREAL, FEILH traffic lightflroad
network descriptorf&Ht[13,14].

2.4. WLEN R S HE s A

MO VESH] A -l 5038 2 4130 42 F R 18 2% 2 S HLK
f HE T BB 7 A0 HETRGRS B [16]. MOVESH AT DL T+l 45
T HOR AR K 1 2 S5 e IR SR
HEJ LA Je — 2645 =W 5 . MOVESKLHA [F] T LA R 2
AR R B R SR HE AL, K Aavr S R e -
TR HHE . MOVESHAY N B T — N4 S AHCHEUE
B BN BRI . 2B R B SRR A 55 E A
R BT FIRE . AN EROVSIEFE . BIRA
R B ) AT B AR ML T AT AT EER
WA EAE S5 17]

IR BB AR A& T 2015 4F )i K AT IMOVES2014a
[16]. fEIZMCA T, HEBHA T3] 1 i — PR+,
TS RN . MOVESH HERIN S A2 W& 3 B,
HAZ A B 48R 2, RILEAARAT GRS AE AR gt
(TAG). 1847 LA A (OMDG). R 5317
AL (SBDG) AIHEBONE B (EC) [18] -

Meteorology

Fuel data
data

Total activity
generator

Operating mode
distribution generator

distribution generator

Source bin Meteorology

generator Fuel generator

v v

v v v

Operating mode

Total activity distribution

Source bin Meteorology

distribution input Fuel input

: .

: : .

Emission rate
database

Emission calculator

v

Output

El3. MOVESHEL T T i FE »



MOVESF)iH B IR 7 A R IE W T
TEprocess7 source type — (Z ERprocess, bin X ACbin)

X Alprocess

A, TENSHE = process AHERUGE Y (lniz 47T HE
B A SIHER. &K HEREE) 5 source type NHEIE
KA bin AFFBUE R THLIX A ERAFAIUESR; ACH
ATHRFE ;s ATNTRAEER T[17].

MOVESH A & 55 A [7] (1) B 578 J= AT 43 ik &
I, RO e N B B G M R E N R R A —
FERT o X 3O RBE (AL B 475 G 40 HF Al A5 455 Y
B, 5 B EE A B A N OB R E 3 (project data
manager, PDM). #H#MOVESHIAMARL R ALHE3 AN 1%
W B RunSpecla T B XM, Hbfds: E17
iR (description) FUBLVEH] (scale). Bf[AIESSE (time
spans). HiFE[X 1k (geographic bounds). ZEHHZEAY (ve-
hicles/equipment). TEIIA! (road type) V5 4HIFHE
(pollutants)+ HEBULFE (processes) LS HAth Cothers).
B P SR AEPDM A G g — N O 2 T I R SR AE G
A @A) ARy s DA S HA 2 8. Hodr, YR TR
T B A A R S A . R %
BKEE . MBOnE. BB MEBCPI . F
W ATFNIZAT LA EE . A S HORTr B A X
MG R, WREHME BRI RFEM. &5, AR
G 15 B HEBOE B [16].

(D

3. =HIAR

3.0 i EX

T TR B 2t 1) AT S SR SS App Rt KA
BRI R, ASHIE ST T TE B R 2% Bkt T R A AR
KM — NN . EZEE R, —BUR P E A P
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AR RN — B TIT T B, IX N B O [, AR
RHAA —RAALRE S X, WE4R. BikE
PROH B 1K) C A DR A8 3l A G M — R 4R (34ETE AR k2
ZEIE), H19 1% BOBATRE ) TR, R S B .
MPASEE R B RE R, IZER DU 2 18 I R Bl 2 1)
17815 BIRSS App St kA4 th AT ¥ . AT # RIS B
S2U . iy LHABK ZR, PUE 2 S Y iE R gk sk
AT (B—=C—D—E, f4#Route 2), BFE i@t H M
T BT PR B A T R AT I BOR S F N — A
HAbiE NP#E S (B—G—~H—1—-D—E, fij# Route 1).
HRAT 3 1R R g s e 2% DX PR A AN . AT R T2
DT IR ABA R 2R S B AU A B A

3.2, #AH
3.2.1. M AT FAT AR

AR S I T AR CAE IR T AT, MEAR S
AL B AT H B S EBRAEIT N BT MEER,
AN [E) HAAT 3 X5 App 2 A () S A2 3845 8 T S B L AT A0
AT NRA—FER

WIRT T Tk, AR E T — AN ABMK BT AT
HAT NANE B IS AT LI K R TE AT H ABMH,
HAT B A2 BN RIS (Route 2, B4). Mol
P AT USRS, AT E R B AR @ I A pp R SR HGE
FOIRGL, SR EHRYE AT I TR AR B A . X R
AT IR A H AT 3 A ik PERoute 1, 164 AT
TR AN ) B AR R R R S R A R
PR AR ATAT . H R Bl A PO P PR S R 13 N, K
S ORI 2 1 AT RGN App K AT A (5 B IR
A HE T [T S PR i

3.2.2. MRS JE Ay FAR Y
A5 FH 3 1% 2 3 A ) A A A A e 22 ) B 4 ) AT

400 veh-h™'
A B ’ c D
fmm o 1500 m ——-———-----~ e 1300m---®¥ - o 300m------ 4200 m¥
L e e e R S R e R o e =P —-—-—- —-——==
- Ve
9,100 m Tlhe nqrth:;)ourzjd
\\ . ane Is close - 100 m
& 400 veh-h-'! Ny = —— ) e e
———————————— 1000 m ~———————-——4-————— 450 m-—————%-———---—-800m---—---—4-200 m-+
F
G I J
Expressway Urban road ¥ Ramp
== == Route 1 = = Route 2 ‘ 400 veh-h™'

E4. i Fg PR B (BT B DL . veh: HLBIED.
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IIEH, B RVETE LA 4.

FEROR, S TE S R R AT R i S
UURE L, AR 4 U R e A\ S R B DR AN T
EHGE KRR, JER AT B TR AT L o e 2
BARRAZ @M b, nESsHR. @R 0UE B 2 pEiE
HERAS AR E B0 T, Il s 2 App KA 4
HATH . o, I ASIEBIR R, TR A R 2% 1)
7 B A S AWOW B8 I DA Dy JE it oo L P4 B8 2k s 1E AT
PAl. e, 2B OIERBORE . PR, M
ECHE T 2L TR RN ZI B R RO T . A, R
P 5 2L, IR ] ey I T ) AT B B AR ST A

3.2.3. My AR HE B Y

i FAMOVESH i oW R HIBL B 475 GV HE LA
SRR 4715 B RSS App PR BE R et HEAT VAN [18].
EARWT A, A IO S E DL A& 1T

Define traffic flow

Car source truck @Hﬁ
Car source bus H-

Other car source P

®R1 (FEXKIESEOL

Car leave origin

4. DIRFAITIE

AKX T Appifs T FIH App s T I A G IR I FR
84 it AT AR DA LU AT o SR 5 AR A 3 2 3w 1) 37 %
RS AT E LT AppE R ZIEE B A I, IRAWHTT
App il I PR (1 52

4.1. App Rz PPAY

T8I 2 Bl 2 i (1) App B S 22l AE B, A BT
ITH AR BATERR. Bk, PR B BRI T
% TR 2 A 38 R RS ) TR R B R B, 6
M Cad A (b)) Fros. Horh, PRl i i 55 7K -F By
I (BB, Ja 2RI AT F F 4k 2 Route 21147 . Bl
HEWAW 2L, Route 2 b H 49007 1 % P AN b 444
b, HEEE, YL@ F 2 Route 2 Route 11
5] EEABL R T AT 25 B T BRI IS, B0l B 1) e 1O e 22

Traffic light

' )4 Road network descriptor

Car move forward Arrive or not

Car dispose

Car move backward

B 5. FLah4im3hE Lo

Item Detail

Location Nanshan District, Shenzhen

Calendar year 2016

Month June

Time 08:00-9:20 AM

Temperature 28-32°C

Humidity 75.0%

Roadway type Urban restricted access and urban unrestricted access
Type of vehicles Passenger cars, buses, and long-haul combination trucks
Type of fuel Gasoline for passenger cars; diesel for buses and trucks
Roadway length 12 links, see Fig. 4

Link traffic volume

Link passenger car composition

Average road grade

Link average speed

Pollutant process

Output

Expressway: 4500 veh-h™'; urban road: 400 veh-h™'

85 % passenger cars

0-5%

20-50 km-h™'

Running exhaust emissions

PM, 5, NO,, CO,, and fuel consumption




B (B 2D, a8 AT # i /cii ¥ Route 1, Route
1 BRI % AW BT Si4h, BT iERERoute 1
I ZEFEA %2, Route 115 & F ot — & I8 2 J5 w4 #F
FasE, HIEBFEATEE IR, HAEWIREFEY,
M Route 2 AR B A 15 LT T 2, HLIBAT 18 R
WKE . P ERAR I AT I TRIAH 240, eS8 AT &
KBB4 SO i FERoute 2, HE T S B E B VE AR (L
#1207,

ELHATERBFESIEW T, s kg c
R FEORBRIERR IR, AR HE A K R 1
o, HARBID S AT (A 461 s A HATE
RESIEW T, FrA HATE A @ FIR 9% i 1A
KU, Ay DW S P AT 9373 s, B4
KT 19.1%. i FLA5 R L AT H 5 B RS App il il it
TEIFF IR 53900 58 73 45000 28] FL A 5 B A v A DX 5% 1) 22 3
W ar[20], X WA R FRKTE Nature Communication ] %S 45
WAHIT[3].

£ 5h & s App A, [ A AT DI 2107 B gk (0 %%
R, WMR2FTR. (ERRIRVEFE T, 7EAppis T T &L
T, BANRGHREFEIRIR T 29.5%; AENLEHE X EIS G
i1, NOJRFE23.6%, TPM, s (IR R E AL, Wk
FH30.4%.

4.2. App {3 FH 2 X A 5 24 2 R 5
AW TR X A 7] A pp s FH 5508 A 458 20 . (¥ R i 247
T2 EES. TIRSIREN, HEHE Appfld R 52

== Route 2 == Link AB

Stage 2, g stage 1me—Stage 2— > Stage 14— Stage 2

== Route 1

5 e
e A N

10 20 30 40 50 60 70 80
Time (min)

(@)
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L PR R AR, KA ORI 22 1) 2 Bk 51 3k
#Route 1, WETHR. T A{EHZELIN5 %, 1EFE
AR B AR IO LUABL 20 o e 3 32 2 TR D 40 28 el 53 22
T o) LA v LA B B SR RS R A B AR T R AT

AR, B SRS RINZL 2 UR, e
Yt Appfl H Z Ay, WA a #A 2 de i,
KI8T/ . TE Appfi FHR 21 N30 %ML R, £ 10%4
A B A ERoute 2R % Route 1, THIXE4H
1748 B ERAT AT o R KIRTHEAN RE B &
LLCO, A, A 22 38 4 45 1 kil & 7T 4923 kg -h!
%3472 kg'h', JRFHEREIE29 %,

5. 4518

AL LAABMA AR A L, 383 22 5 0 AR AR AL Y
1T PRAT TN B A5 B R AT N, S T BIEABM.
A I A7 SRR RN HE TR T ) R A R 2R SEE AN
A AT H 2 M5 A2 H.. AT H 5 RS I AL .
I 3h 26 I (1 App R A5 SE I S8 A5 U2, IR ATk
OB M L D, AR AT AT Y RIS T A SE
AT FMT 5 SR ILSE o

i A RE B EN Lo App S, A Ui i
75 3 Bl AT 3 5 BT SRR B X 24 R LRI AT
FEARHLE 242 R IR RS AL EE T T, WF U4t RN
AT N TEHIE (3] MBI T, EEPLBIETS
GEDHEBR AR R >, JUHAZPM, MINOy. 734b, 4

. S13GE2 o 4 Stage 1mie—Stage 2—»ie Stage 94— Stage 2
TE 250
< 200 4
=
2
1504
=
£ 100
o M
L2 501 '
&= MAAA
©
) Moy
10 20 30 40 50 60 70 80
Time (min)
(b)

El6. (i as R (a) NFFBI PR (b) AR B

R2  Appii FIIMEIRL A

PM,; (kg-h™) NO, (kg-h™) CO, (kg-h™) Energy consumption (MJ-h™")
Without app’s guidance 0.92 17.8 4923 67 732
With app’s guidance 0.64 13.6 3473 47768
Environmental benefits (reduction rate) 30.4% 23.6% 29.5% 29.5%
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Route 1 Route 2

100

< 80+

2 60
=

2 401
L

5 20
l_

0 20 40 60 80 100
Apps’ penetration rate (%)
B 7. Appfi H 22 A0 25 Bk 03 (R AR BRI R R
W Route 1 MRoute 2

t 6000
2

§ 4000
[
L
£

© 2000
()
&)

0

0 20 40 60 80 100
Apps’ penetration rate (%)

E8. App i IR AHLEN E ) COHFUR R AR

Xf App i FH 2 I BUBAE 43 B 2 0, AppfiE FH #2930 %l
FLAIE WA A o

A I T 207 VB AR ST I 2 A BN R | LA
R HAE 2 G2 T PEAS RS 2 28 i App S5 H AR BIHE)™ X4
T3 AZ 388 A T KSR I RE I, ok i A idiE 5
BRI AR SR

g

A N1 R 5 il ] < T = I =
JCYJ20140418181958475) W% BIFNSZ 5.,
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