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Cooperative Scheduling and Speed Planning of Vehicles on Highways
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Abstract: This paper presents a new cooperative scheduling scheme for large-scale freight vehicles in the road network,
which combines fuel consumption cost and time cost. This scheme can solve the problem of vehicle platoon coordination
optimization while maximizing transportation cost saving. Firstly, a vehicle transportation cost model based on fuel
consumption cost and time cost is established, the transportation cost saving rate of any two vehicles traveling in a group
is calculated cyclically by fine-tuning the speed and path of some vehicles, and the vehicles meeting the conditions of the
group are constructed as the vehicle group coordination graph. Then, an algorithm based on central clustering division is
used to transform the problem of vehicle formation into a cluster solution problem, and the lead vehicle with the maximum
transportation cost saving is solved, so that it can form a platoon to drive in public sections. Finally, considering the road
slope and speed limit, a dynamic programming method based on spatial sampling is adopted to optimize the speed of the
merged vehicles, so as to further reduce the transportation cost of vehicles. Simulation results verify the feasibility and
effectiveness of the proposed optimization scheme and solution idea.
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pr NG, B Ng, + 1 %, B F.,(pg.n)
{FL FY + pryo  FL + Np,pr), H9F)
Fep,minaFelp + Np,0r = Fepmax- B L g A H N
MT R v(pgnen) = Fih(pGm) FL,(pgm)),
PLig R 5 Rt S A M B b s B, H
F,05 (PG.m)) € [Vpmin(P(h))s Vpmax (P 1) )] FIHE § IR
TEIEE b BB kM EAEE = 1,2,--- N, +
1'Felp(p(j,h)) € [Fep,min(p(j,h))aFep,max(p(j,h))] Kt
JORTEIREE b Y BEE | AN EAIRS) T,
1,2,--Np, + 1.

BT DL EAr AT, 25 th 2R DA FE R R B

iR 2 BT RSN HURI R

step 1: 2 j = 1, BB ML A% pu, FIIKS) 77 [A1R%
HF;

step2: RLMIER 5 IRAEER B SAT ZEIRES v0(4, 1),
HHA v,(5,1) = vo (4, 1);

step 3: 3 [ BR 25 2 (] Up(P(j, 1)) W5 T, H);

stepd: X k=1,2,---N, +1,1=1,2,---Np,_ +
L, Nh=H 1% h=1RMARA T, SRR T
v (p(iny) FIFTHAT HREE FE (piin )

step 5: B v, (pj1)) TN step 4 FUZE R, 10 HE
LIRS Fop(5) = {F2 (pGn) iy

step 6: 13tH Fop, () HIEE— I, BT O0 4k 7] 2,
 Fep (5, 1) = F2, (4, 1), I vy (4, 2);

step7: & j = j + 1, FFiR[A] step 2;

2 ARSCENAS R SR AR ) B A T R

1 BT 4K T R ) dpe D0 A P A 25 1) 1 ) R
() AR A B A 1, 5 2 B oAk SR B, e T 45 MR
ANl 2. 3T R, T LA H S A A 1 e A
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TR, W=k (23) Ak,

2. ESF I F A7 O ) AT SRR,
BEURT? AR 10T 1) 8 AN Je 2 B 8 10, 35020 1) 2
B E G 2 R BT R, X SR AR I 45 R AT IR
17, O] LAkt G B 5 15, TG I ().

3. o s iR BOIRES — B e fa, A
BB B DL I R I R R AR AR S B B PIR S R,
ANZIXAN B B AT & BORAS 520
4 HEXE
4.1 ZFPAHEMX

P& 4 Bros BB L B 50 A4
R, PIAN 45 i 2 ) BB %) I B % B K . DA
B ZEAT B R B8 S A FR AR, FERE M AR R 20 ANis
BT 55, BEANSRIAT 55 BB B — 48 i 05 4, 45 i
G A E B L T S AR B I S HO NP By =
L,Fy = 1/22.2,F,; = 0.9F,,F, o = 0.9F,, &\ (4) ¥
a=0.6,5=0.4.

E4 BERREE

JERE AT (1) PEIR T 2 2 T8 1 AR 15 2%,
DA P9 (T 240 R 1 A, T 2 22 R R RRAR T L1 R R
R, H4) 2 FH I FR) 32 i B 2 2 TR IR B o6 R K. o 1
5 Fiaw, 50 16 A1 19 AHIEAR 5 HA 4250575 i 7 58,
DAL b 2 7 49 2 0T A ZHL R 2 BN, B BRI A ZE S v
HATHE; P50 64 18 A1 20 W] DAL 4 AT B H
5 A IR A AT I TR R AR A TR
FAEMEER:, FERTHEE |, TR R En s
SH, MR i H A AR AU B 4.

B5 SENETEE

730G H P QU B 28 B HL R B 4o B B A 6 P,
Bl EJ7 00 16 AN SORERBESE, FO7H 4 DM ECH

ST BB 5 AR R ERE TS 5 34 44 13,

14, 15, 17, 53RN 5 J HAH N 7S A0 R BE 4.

B HILL 5. 84 16+ 20 ARSI A e 4= BA AT Bk,
ZEBNIRIAE 73 R 6+ 74 14 2.

SKFHSCHR [19] Ho 4 H i 2250 P TR 1) B9, 1
e H AT R 2 L LR B T e s m W 7 BR, oy
HILL 8y 15+ 16+ 20 MMM A IR AT, 2P0
IR A 7 64 1. 2. ASCHLRI H (AT 2546 75
ZE B\ 25038 0 A 1 29 % 9 k=0.1386, 12 B SCHR [19]
T3 R H P AT 2 A 459 22 A Y- 3508 i A T 24 36
9 k=0.1320. 3835 A5 40 LA DUR H, AR
SCHEH I BV AR SR AP (AT A R R 46 & v, i
HH A 753 25 AT~ 25038 B 1 A 1 24 2 e A ) A B 2.

Ble6 A

El7 B3k [19] BEEMKIHRN O EREIRMEERES
42 FFNREMX
RS LA 8 LA 2R I, AT BRAE I 8 ATy
30km [FERE b, ESHE 1.

100

801

1><
12 401

201

0
0 2 4 6 81012141618202224262830
2 (km)
8 HRE

®1 EWMSHEE

2 1l

SERIRE m, 40t
RHNE I RE e, 3x1073
AR AR A, 10m?
RENHLIS A B ¢ 0.25s
TREE p 1.29kgx1073
TR o 0.3
THRE PR A Vp,max=92km /h, Vp min=80km /h

KB 2R EY (cq) 0.6




8 # % 5 x K
T = i s s 5 A A A e 4 S 2 S O M. AE A SO B T R DA 45 19 L A R AR N A S8

M T U BB, H NN oSS
KZEaaN 3% M-3%, MK EKEY
N 3km. T T PR R ORI AR AR A 2 A ik
RP8E=1,k=44,L=0.2, M = 33,D=>5="737,1,=0.9,
niy =0.4,As = 100m, & a=0.6,6=0.4. HH% 2 3k
REZE AR 2 a1 9 B, MEH AT LLE
h, 7B B IR BRI USRI R BEAT B, B JR R
FEARFRLE 87.76km/h, T IS 3 I A 5 2650 v 100 3okt 8 47 Tl
SCHR [24] R —FhEE T2 2%l R Pl 1) 75 v, Holi
FLAE R 9 Fros. A SR HCH R A K SR B g 52
R By AT e an B 10 B,

99.28
97.84

96.4
94.96

“““ S IR TR 4
—SCHR24] R B 2

,,,,,

0 2 4 6 8 10121416 182022 24 26 28 30
AR (km)

BT ASCRBEFNSTHK [24] SRERR TS HEERE

Zrh 5, £ E 8 Pk ILH, AL 9 h
ARSCGETE 2 FUR 0 SR R AT B i ™ A I8 B AR,
55 R AT 8 P2 R ) PR R 1 E 4R AT B EE, 38 B AR
AATLIRIY 7.2%, K SCHR [24] 075 HE H 2
B AT EE Ry 3.8%. A B A ST 4 2 B 52 4
Il RPN 2 A A NS P )

40

% 9

R EHR IE A
- SRR 2 E Rk
30| —RICHRRAV TSI RA

(J6)

gzo—
et
10+
0
0 5 10 15 20 25 30
HFE(km)
10 FREIEBEE MR AR
5 g

AR SR 38 e I T RS A il R A 14 3 B AR
B, HR A 42303 JF T AT R T A, 45 3 0 rp )
I N2 4R B R R I A S D R L. SR — Rl
O R WA B R, AT i AR AR &
th, 16 A KA 2 4 BA IS i A 1R T 4 O 52
JRZE BRI 7). 2 R T P e T R R ) 25 2 A, SR
FE T 23 (AR B AR 77 V5T 4 BA B 3 FEREAT R
e, BE— DAL g AR, AR e/ 2 B S A
A I PLAL T 5. T8 I 17 FCSE R AN 5 A R 8 Ak S
FRS B 23 AT, BIE T AN SO AL T 58 AT AT PR AN 2L

BEAT, NG TR BRI R 0 B BR AR, P LA Y o
FIvA 22 R FH R 2 07 G B SO B4R a3 — 2D T .
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