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[Abstract] Aiming at the issue of lacking slope information in urban driving cycles used for vehicle performance
evaluation, this paper proposes a method for Urban Ramp Driving Cycle (URDC) construction based on Self-Organizing Map
(SOM) neural network. Typical road driving data with urban ramp characteristics is collected using the average traffic flow
method. After pre—processing, the data is segmented into short trips, and 20 parameters representing road operation
characteristics are selected as the feature parameters of the short trips. The dimensionality of these feature parameters is then
reduced via principal component analysis, followed by clustering the short trips analysis using a SOM neural network.
According to the principle of smooth ramp connection, short trips with high correlation are selected to construct an urban ramp
driving cycle that includes both speed and slope information. The results of automatic transmission operated in slope
performance test indicate that the constructed driving cycle can reflect the driving characteristics of vehicles on road with urban
ramp features, which can be used as the benchmark driving cycle for performance test of vehicle driving on urban ramps.

Key words: Ramp driving cycle, Principal component analysis, SOM neural network, Cluster
analysis, Performance test

[SIA#E) Jeiesk, S e, BB, &5 . JFE°F 32000 407 R 28 90 46 38 28 A 3 11 9 1845 3 TR S 0. Y4 R, 2025(5):
47-54.
SONG Y Z, WU Z M, YIN X F, et al. Investigation of Urban Ramp Driving Cycle Based on Principal Component Analysis
and Neural Network Clustering[J]. Automobile Technology, 2025(5): 47-54.

AT H D014 HARREE I 4 T 2 0 H (2024NSFSCO015) 5 VU148 T A WF A& TR E K L0 (2023 YFGO068 ) 5 L 7R 28 L=l 45 7
ANA TRELT,
WAFVER  BAWRNE (1972—) 852, = ZEMF58 )7 10 A VR R AR IR Sh A% sh sl VXG5 Sl e SORZEHAR  xfyin@139.com.

20254F S5 - 47 -



RTER A BT RIS A 2 00 2 SR A 3k T 38 T AT Bk T BRI

—_

1 8l

il

HHT, [ A A4 P RE I S R AT 3k T 00 2R H]
R - [ i 3k, i TR BIE AR B e LS e 4
WAESOE FIETE B b ROATBRR: , RIS 0e) A0 8 1 7
QPP RE VTl 45 3 A A P FR Ll | e et
TR HET 60% , 137 7 I 2 M XA 3k T 22 3 HL AT B 2 8¢
TERHAE , PR, 39T 3 8 47 3 T2 (Urban Ramp Driving
Cycle, URDC) M LA SR Lo M AT BT 0L
AL T SR T REEFI K BRIk, TERT 1
IR O] JAE A 5 THT L Y ang 2656 T2 BB SR 5 /R
AL RBER AT IO A, Bt 1 22 I () RURE 14 2= 3R T 45
e S I VNUIPR A L VR e o8 S p it e 4
A NS X B R AT A4 T3 00 s Topic S B2 1 1 5L T
VAR Eh IR ] Y 2 HEA TR T OLERE T ik IE 1 25
FAESHR 2 AR A & AT 3k T 005 S T R St
FRE AT — B o 25T DR I REERY T i, th T REAT
PR IR Bk #E TC G — A, S BO TSRS I, 15k
K.

1 K S (E R 07 1, 38 SCHF "z F L T K BE AL
PR SRR AT, A T 1 3k Tl o T 42 A7 3 T
P T DR A AR B 5 B RS SENAE S B
P15 K-means++ R K52 M & 775 5 Fr e i 7 j
DX A2 8RR R IR A AT B TG 5 S A R AL T
K-means++ 515 B 28, 51 AP o B0k £2 2L Fh 26
B, S8 AN T IR AT B T . K2
L3R 2 0 90 e (L AR, 2 W8 T R R e (I A L 2 AT
T BU 0 R 5 AT R A BT O
W T R

BRAEGERIETTIEAN A R B 45 T i
[FIRERE T4 3 TOCRIF & o N SCRENOBE T 2 0 £
PR BAE Ge v E27 05 v ML 25 S8 AR T 0 Ay
REAR3A HE A7 S SRS I A AR A R R AR 0 A, R
IRGIA T BEEAS & (H A T3 oL A A5 B . X
IRIEE A NGE A F2 A3 o T R R R SO B  sb T R
TURYERE , f A BT SRR . Amirjamshidi 55"l ]
Z HbRis e Sk it A TR AEA 7 30 00 (E6 T 45 E 1Y
HEO Mt , 2 A bnist (e Bk M S BN i 00 i 22 R
FRALK o Nesamani 5" FI] T 5200 42 4 GPS B4 e e 1
SASE AR (BB ARG SR

A 2H 21 W it (Self-Organizing Map, SOM ) ifi 28 ] 2%
TEAL BRI AR 0, AT B g PR RE AT i
P8 TR R ER RS IO SR 2 . PR, AR SR

— 48 -

FH SOM #2828 73 By AT 40 AT R SR 28 45 & E Loy 4
Mt , M 5 4R N B 5 B URDC, il a5t S $4HLAK
X A 3h 2% 3 % (Automated Mechanical Transmission,

AMT) U A B
2 HIERESTLE

ARSCURDC (A AR AN 1 iR . B, REE R
A BSR4 T T B AT B R O o8 AT AR R
g3 FHES B IS T H, R I AR S 86
15 BB  SR 5 L 2T SOM #1245 % Fir A i 47
PR BT T HUFIN, T80 , [ At M4 28 1] v e B
BT B 250 P RS A T RE A G R B W 7
S AR R 25 S DR B b R T A T e T

| SR e |

l

| T |

l

|%Tﬁm%%%%%ﬁﬁﬁ%%|

!

I
K1 URDCHJE

21 HEXRE

fdi F VBOX ML, i3t GPS 15552 I SR 48 424 1 o7
B I i O R S B A A L R R
e anlE 2 Fros

e s R VBOX 4L e ||
L HU LW iy

- =

LR 4

K2 kKRS

VEPRELAT SR TE RRAE 1 Ll 3 E DR T X 35 45K
FIRIX ) I8 [, SR AEA TR0 TR B IR B . 2o Lk
WIBE A I 5 A B S A SRRSO R A
IR P 2K 63.4 kmo JEZE 14 H (FL45 104 TAEH FI
4R TTAE B PR A ik e T i R A B H
LB U4 (7:30~9:30) 1 25 06 (16:30~19:30) B} B 7Y, 4%
59l 8 8 2 IR 4 I R BN SR A, AE ST U N BRI 0 I B
(10:00~16:00) 58 i 2~3 Y 4= PR B R4
2.2 HiEabIE
221 JEATRERI S

TR VR AT R AR v, P A AR SR A T RR A
AT A A0 5 i D8 B 4 FR A 12 Bl 2
F B 3 R .

WO R



RTER A BT RIS A 2 00 2 SR A 3k T 38 T AT Bk T BRI

B3 B

oy
[
jusd

ZEH /km-h™!

10 H ¢ AT

< >

0 50 100 150 200 250 300 350 400
15} 18] /s

B3 AT s Al

R 53 JEAT R 1 X B A T g TR B B
BRANG BRECHE | Ui e A RCBE 5 #508F P4k B Bkl o3
R RGNS A TR, A5 AT R B B i S X
(A3 630 £ 5 05 T A SR AT AR R 2 5, IR RN
TR A BT e AR5 1 3144 AT FE
222 RATREIESEOTE

ARSCIEI 20 N EEATFRARAE S, Ik 1 s . K
o, SR L BT B BT S B | S R bR
25 LI ] B H A B TE A T IR RRIE S 8

=1 EITERFLESH

S P P 3

o I B
N7 VA A

”m TR @ bR

o |mtecragme | W P

ne 7 i bR

o ok 4k P 43

o, | MEECTHMERE | P | LSBT

o, | WOEBSTASMERE | P, | FHESTANS

. B Po. | bR

a N | P, | RO

7y P =1 L

o ‘*@%Ségé&) P, -3

b, |EOREEESERON 1 s

wy | MEERREZE | P | TESHLH

3 HiESWAE

3.1 ERBHH

FIHT 32 1043 43 A O v 5 B A e (R AR 28
W4t 40 i — 0k ST R B, ol AR X 28820 B 8 AR AR
& 20 MR S B0 & 0 B RATIME S . BRI
ﬁu—F

a. FHIESHOE M . AR B, W3S i RATRR AR
JAERIEBBUE, P, =12, =12, me ARAHR S
B m=20,n=1 314, FHESEHFE X N

20254F 5

Xy X T Xy,

Xop Xy Ut Xy
X:[XI,XZ,”',XW]: : : : (1)

xnl an o xnm

b. FEESBOEREAREIL . ARIEACRIES B G -

2 22 7 Zim
_ _ | R Bt Zay
Z = [Z17Z27"'7Zm] - . . .
Z al znZ o znm
N =xij—Xj
i s (2)
j
_ 1 n
j:g__lxz:f
=
s; =

St AT S A BRI , X 58 AT 20
HREA I,
. FFPEE UM R AR N

i T 0 Ty
R= Typ Ty 700 Ty
r 1 rmZ rmm
n
Z:l((zk,u_Eu)(zk,v_gu)) (3)

ol
1l

(Z,), v=12,m
Lber,, WEBIHXRE 2, 2,509 0 2, iz, P
{8, uw WFFIESEUT 5 EO) R BIME R %L

d. SR R AR TUREAE (B S FLARAE ) . XA
TURHIE (A, R R RL, = AL, 53 S0 AR (8 % 7 1Y

RO AL L.
e. M EEEMS . ITEERSTTIRER
A
@ = 1=1,2,---m

iA; (4)
=

P2 R L TTER AR R T RS L 1T g D E Y
Rt mimk Ry, TRR N

2

PR p DFRIEE R T 1.4,>85% 1Y F o 1E o 2
E‘E}ﬁﬁ@

(W N RE R ey W B A S E R IR SR OPVA R R 1
S} iﬁilhj(h = 172»"',P;j = 1’27'”7m) ﬁ’éliﬁjifjibk
- 49 —

(/Iq 2 q: 1727..'7m (5)



RTER A BT RIS A 2 00 2 SR A 3k T 38 T AT Bk T BRI

sk
fi=l,Z, v 1, Z,+ -+, Z

Im*m

o=l Z, 2, + o+ L, 7

e (6)
fp = ZI,IZ1 + ZI,ZZ2 + e+ l,,m,Zm
FEE RN
fu foo Sy
FeUfnfofd=| 27 )
S S S

g FEFMIMG A o EE TS
I3 FEFEIA—AE 2 [0, 1] DX (8], 153 .
flj fﬁz f1:
F :[fl*7f2*"‘.7‘f;k]: fz] f22 f?p

fa fo o Sy

. _ fi= mln(fj) i=12,n; j=12,p

i ’

max ( f;) = min ( f;)
f;‘ :[flj’fz/'9”'7ﬁu']7 j: 1727"'7P

(8)
T AT 1 LR B a~ B PR e TS £
BT RS Tk R AN BT BTmk R, G5 RN 2 iR .
FRYE AU e, 5 32 A R (A KT 1 BB STk Rk 5
86.217% [T 54~ FRLAME R F BRI
FR2 BERSFMEERBRITTME

Fs FHIE(E TTHRH/% Rtk %
M1 8.430 42.152 42.152
M2 4.112 20.560 62.713
M3 2352 11.761 74.474
M4 1.255 6.277 80.752
M5 1.093 5.465 86.217
M20 8.772x107" 4.386x10™" 100.00

F B TN AT R 3 R HeP, Ak
fir 2 B0 28 SHE AR 26 T8 T 0 5 5 FRIE S B A A

o FHUT M1 FBRIFESE o, 0, 0,0 @, @,
Ao i Vg Vg G~ o~ Ag P o s T M2 FER
BFFAEZELP, P Pt P P FIIF M3 EEAR
REESH a,, a, P, TR MA FEEARBLURAE

ZHa,,,; FIIT M5 FERIRHESE P
32 SOMMEMEZEITERE
3.2.1 SOM & M4 HiFh
SOM i 22 0 2% H in A JZ2 TS S 2 4L, 58 4 )2 1
- 50 —

plain©

REPEESE PN R R et A L K Y N AL D W
B ~d 0 3 T A AL EURI 5 Aoy ST AL R X 28 A
L, [ A BRI SR, L% 9 45 ok W 7 R e B
Bl BAT B B R, AT SRS A S AR Ak

®3 FETMAHETER

FRESHL M1 M2 M3 M4 M5
v, 0.850 0.012 | 0374 | -0.093 | 0.120
v 0.900 0.016 | 0304 | -0.052 | 0.126
v, 0.929 0.003 | 0.280 | -0.041 | 0.106

0.544 0.179 | -0.621 | 0.421 | 0.032
a,, -0.554 | -0.098 | 0.574 | 0364 | 0.250
a,. 0.815 0.121 | -0.173 | 0438 | 0.112
a. -0.847 | -0.050 | 0.084 | 0.373 | 0.143
v, 0.924 0.013 | 0.155 | -0.034 | 0.107
v, 0.926 0.013 | 0.122 | -0.049 | 0.100
a, 0.734 0.149 | -0.521 | -0.045 | -0.099
a,. 0.700 0.132 | -0.376 | 0.513 | 0.091
g 0.750 0.066 | —0.293 | -0.443 | -0.208
P, -0.160 | 0.952 | 0.051 | -0.022 | 0.015

- 0.204 0.721 | 0.440 | 0.119 | -0.208

P, -0.379 | 0.714 | -0.248 | -0.136 | 0.202
P 0.399 0.445 | 0.530 | 0.051 | -0.016
P o 0.586 | -0.445 | 0.405 | 0.092 | -0.004
P, -0.116 | 0.909 | 0.085 | 0.030 | -0.162
P, 0.136 | =0.919 | -=0.022 | 0.060 | -0.105
P -0.073 | 0.080 | -0.201 | -0.294 | 0.866

Wy HiAJZ

| 2 N
B4 SOM L MZ5 b

322 SOM & M4 A7 AR RISk

HRAIE T RLAr 3 T as R il R ek A A FA T
GV AT R ST O 228, 20 DB AR B AT Gk T R
WA T3l 00, PHERA TR Tl RN e 32 B, -3
T R B R AR ARG 5 I A7 3 e e, V4 I D
SRS [ H , P15 80 0 e R A A 1 o

LT SOM #2825 1) JE AT RE SR S A M i R an 11 5
i SRR

a. WU Ak o AR 2% 2 58 R 3 35 3 B K2 ) IR B

HoOE AR



RTER A BT RIS A 2 00 2 SR A 3k T 38 T AT Bk T BRI

B, 45 20 T R A 25 A 46 06 BIAE An,, =10, 38 H 2%
> b AR N 3% 2 R B SR 2 S IRECR K, =4
PN 5 A AR 2T 3 2 A TSR UE o, (=
1,2,---,5; M=1,2) FEHLIAE , Hor, T A% A b 28 o8l
M i A 22 TR s °F 2 SR WIE S m(0)=1, SR FE
WIE R N(0)=3, FF 5 24 2] (1) Fe K% 2 WEIME A T, =
300, e K2 B ERRN T, =10 000, Fek2f > WBUE
KA T, =300, % T BRI H R =1,
C D

1

v
AP =L S fis)
e

T AL B S
AT M 2
WG 5 d,,,

ﬁ'ﬁi‘l’n‘(r){‘unz(r)

[n,(r=p)-n,(r-p=1)KAn,,
[y (r=p)=n, (r=p=1) [<An,,,

R AT
TR A,

S

K15 SOM #i 2 M 2% A 1

b. A B2 A YOEAE T AR 5 O8 =0, JATRE R 5 15
HilAS i K=1,

O VN S [ A I N 0 = 37 o L
[ firoSion = fs LITEE F S5 242800 M TR] B -

d= D (fir - 0P (9)

d. FHRIRPEMZTT, PR S & IR R
iy R TC w VR AR ER 200, B d, =min(d,,,)-

e. WTTRUE . HUARIRSRE N (1)=round(N(O)X(1-1/T ),
Hor round( VW BUEIZ S T N SR r 58 B R 22 2 IREL
FESR (4 1)U > SRR T A P o 8 0 B LA 3ol
N, ()R &R N F 2 TT AL R BN -

@t + 1) =, (1) + ()] fi; = w,(1)]
n(t)=mn(0) x(1 - T,)
AR EHEAUES , 7 H— b B,
f. A5 S WL K=K+1, 45 K>n , AT PR g5 A5 0], 3R
20254F 5

(10)

HESZE FO
g A t<T—1, M4 =+1 K=1, A7 55 c; H N, 52
T r 02 2] 5 W HHEA T 30 TR0 n, (r) RV A7 30
TN, (r), % r =1+ 1,
h. #ir> K, +1, HXFTF P =12, K, ¥ 2 4
[n,(r=P)-n,(r—-P-1)|<An,,
: ST IR s
[n,(r = P)—n,(r—P-1)|<An,,
W, 4 T=T_+T, -
LA TST,, AT B s 0k PR b, 474
(r+1)igE2
j- BRI R R EE R

4 WHIRBEITRTRIGE

M RS EE L BEIGHT J5 RAT R AR, M A 22
B B4 XA I 0.5° P A AR X5 22 B AR ) T Ay
SRS AT R T, EEIRANT

a. WAL RIEATAR , I BRAH 56 R 8o KB/ HE
G, B A R BN T 0.96 B 58 1 TRV A TE

b. TERR AR VA TRE AR A A ik T 00 BT R
R REBURI T A RS SR S AT AR A BT A
HE:

. n'(M) -1, (M)
n'(M) = round l:dd(M)
on/ (M) R 565 M 2R ATRRECE , N (M) 50 M 2R AT
R O R B A 0.96 (9 S AT R B o0, (M) S M
S AT R TR K B A 1, (M) S5 M SE AT RELL A
LUERESAINI IR

o B PR EATRE , A R AL & P T
AR ) BE N, S U 25 A8 K T 20 A 7 A il 1 e
ST S% AL B AR IR AL A -

d. HEFI 25 e e L A, IS [ 2 501 P B BLE B, 45
HEZH SIS R AT A B — A3 T, B R e L 15 8
TTH,

e. VEUHT 5 R AT RR AT HE AL 3 A 25 A XHEAS KT
0.5° {4 T A Ry 5 8 T 00, A0 455 3 J52 — o) (1] 28 B Lk
7 B39 A7 - 1] £

£ B0 S 24 R 15 2 i /N A 35 T D0 AE A BT g
T80T, aniEl 6 Fros TR T OLR T YA R 52 2%

_ 2 (12)
: m
2 Ae, ) K5 RHIE S AU 52 R AE S50 R 5

FRES 50 () BAHRTR 22, m WA IE S 500 B PR E 2
AR

+05|-1 (11)

€ m,r

-51 -



RTER A BT RIS A 2 00 2 SR A 3k T 38 T AT Bk T BRI

20
’ ﬂW

0 200 460 660 860
s} 1) /s
(a) G~ ] il £

1000 1200 1400

0 200 400 600 800 1000 1200 1400

IRl /s
(b)) 3 ff1 -1 [ i £&
El6 I aE T T4
al(12) 3 5 e, =7.88%, Ait v, .a,, .a,,

3AAESFAES BT e, =4.79%. BT T B0 AYF 2540 %t
DR 22 T4 R 12 T 00 BE 1A I 4 A0 7 30 v i 3
AT R

5 URDC iz HI8iE

T AEARSCURDC WA 880, PLZ T 00 Ry R v
XF RS PEAL R X A 2h 42 3 &5 (Automated Mechanical
Transmission , AMT )P4 L - Jé 5 ELRHIE .
5.1 WEHBEAEGIE

FEXHZ AMT, fdi I SCHR[ 16 D7 251 8 2P REZR G et
WOEHFIEE . I S A A L N ] 7~ 9 iy
7, Herp 7 Ry sl e O (Bl AU 0.7 28 T PEAT
{B0.3) 4 ik, 18] 8 2 i L (B I PEAUH 0.3 . 28
DEMEAUE 0.7) Pl 26 s 3, LA A A4 s 45 =
B, i 2 TE I A AR AR e ih 2, Nk 9 s
52 IRNMAKE

He URDC A Ny BT 40, 1] MATLAB/Simulink £
SEICE PG RLERT EAE O R GE, IR 10 iR . ZRSE
FLFEEIA 00 A HUERBE R ShHL  AMT B 49\ 1) 5l )
SRR

i FH B TE e PR 0 BTN R GE 0 B E S5 R
P17 o A ) T 3 A 3 T 00 BB A

-52 -

O FEMGEA TR RS 7 T, R R A e PR, it
ATH45 95 WK, T % FEYE e PY AL JS (4014 85 YK,
PR 1 A, AERRIR TR I, R R Y
PERLAE B AE N 0.416 7 kg, T %5 FE I E e 4 WL A AL
}0.406 3 kg, BEAIK T 2.6%, FEiH i B AR, PHL, A%
SCHRE AR AT 39 T 0 T AE Sk 9 4 3 e 2 A 7 P e i
Y HEAE T .

100
90
80
70 +
60 +
50 +
40

WARTVIFEE a/%

30

L - - Bz
10 — THHhZ

0 20 40 60 80 100
253 km-h!
()44 A

100

90
80
70

60 |
50
40

WARTTITEE a/%

30 F

207 - - - BRI

10 — JHYZk

0 16 26 36 46 56 66 7‘0 86 9‘0
5 /km-h™!
(h)8° M
FL7 Stk s £

TR TIFE /%
wn
S

40t
30
20

- - - ez
10} —— Tl

0 10 20 30 40 50 60 70 80 90
34 km-h!
(a)4° 5 ff
" OE B R



RTER A BT RIS HT e 2 0 2% SR IS A 3k i 3 1

TR TS

100
90 +
80 +
70 ¢
xX
3 60t
izl
K 50+
—
Y 40t
s
30 1
20¢ - - - L
10 t —FHihk
0 10 20 30 40 50 60 70 80 90
ZEH/km-h™!
(b)8° Bk £
B8 Gtk b i £
8
71
61
5 -
E 4t
X
3 -
2 -
1t — WAL
————— FHA 2R
0 60 80 100 120
ZE i /km-h™!
E9  FHdnh
—Pcyc_ua  throttle T
z qEp
P brake o | ool
7 Sl B L AMT v
slope angle
LEHL
exe.ua o ?_’@ 1 RN
ua —pithrottle throttle
P Ua blral\e i »w
sope gl s M
P Bd RGP TERE I R k=
TEER T J—' prymyes Gear
E10 B PET HIT M RS
8or T
70 — A
60
= 50
£
% 40
&30
20
10
0 200 400 600 800 1 000 1200 1400

s 1] /s
(a) T ZE ANy B 45k
20254 ZEs5H

5

IR
- - - REBIEMGE SR
0 200 400 600 800 1000 1200 1400
I [ /s
(b) P47 A=A e
045
0.40 | - -
035 |
P 0.30 |
I 025 |
®
Z 020f
z
0.15
0.10 |
005 | ——— RN
’ - - = RIS
0 200 400 600 800 1000 1200 1400
s} A1) /s
(e )RR FE S ih
K11 URDC {5 E a4
6 HRIE

N T ERAMA G RE I A TR BOE (S B

PR AR R, AR SCHR T — B RE T SOM 28 [0 45 1y ik i

BOBATY T AU Ty A T A R S AR R

WTTYGE TR T AL . AR, T 4558 RBAL B 5 I 4

AR R R R A B, AR IO 22 B G A (4 Tl

I B 2R LN B AT o [RIE, AU AR R4 IR

SREAER T 18— 2D BT A T A3 A IR B

& £ X W

(1] AR, WML, #80, 55 . 3T /R nl RBEAY 42 A 173
TBUAEITIERTFEN]. IR AR, 2023(4): 1-7.

WANG W, QU F F, YANG F, et al. Research on Vehicle
Planning Driving Cycle Construction Method Based on
Markov Chain[J]. Automobile Technology, 2023(4): 1-7.

(2] SKHTEE, TR, KIS, 55 . 5 B T XU B A T T
Ol A Sl e SRIBE I IEHAR, 2024(7): 17-28.
ZHANG X F, WANG Y J, ZHANG H J, et al. Research on
High-Speed Automatic Lane Change Decision-Making and

- 53 -



RTER A BT RIS A 2 00 2 SR A 3k T 38 T AT Bk T BRI

Planning  Considering ~ Driving  Style[J]. ~ Automobile
Technology, 2024(7): 17-28.

[3] ¥ E R, F o0, FBAED . e T 42006 0 AR 478 1Y B P 42 AT
TOUEITE. A B BHE, 2023, 40(8): 192-198.
XUE Y Q, JIANG R C, DENG X G. A Method for
Constructing Commercial Vehicle Driving Cycle Based on
IOV Data[J]. Journal of Highway and Transportation
Research and Development, 2023, 40(8): 192-198.

[4] YANG Z R, JIY J, ZHOU Z W, et al. A Method of Speed
Prediction Based on Markov Chain Theory Using Actual
Driving Cycle[J]. SAE Technical Paper, 2022-01-7081,
2022.

(5] 27, A 57, BRJCHR, 45 . T /NI o3 (0 ol ol 18 A7 3 T
DUR AR ST, ¥4 TR, 2011, 33(1): 70-73+51.
JIANG P, SHI Q, CHEN W W, et al. A Research on the
Construction of City Road Driving Cycle Based on Wavelet
Analysis[J]. Automotive Engineering, 2011, 33(1): 70-73+
51.

[6] TOPIC J, SKUGOR B, DEUR J. Synthesis and Validation of
Multidimensional Driving Cycles[J]. SAE International
Journal of Advances and Current Practices in Mobility,
2021, 3(4): 1558-1568.

(7] SESCHT . e 4730 T OURE AR £ 5 EL TSR ID). B 7
s Koz, 2021

GONG W X. Research on Construction Method of Typical
Driving Cycle of Passenger Car[D]. Nanchang: Nanchang
Hangkong University, 2021.

(8] 4 &, w2ALm, BR/INAE, 55 . U T RRL L T A A8 4273
BATATRE T AR R A ()], VR4 A 5T RE I, 2022,
13(1): 202-208.

JIN S H, PENG Y Q, WU X H, et al. Construction of the
Driving Cycle for Fuel Cell Bus Running in Chengdu
Demonstration ArealJ]. Journal of Automotive Safety and
Energy, 2022, 13(1): 202-208.

(9] FRAER, 2y, Tttt oe, 45 i il R ATk T oA 7
A A2 is ki T AR, 2020, 20(6): 197-209.

GUO J C, JIANG H, LELI S Y, et al. Vehicle Driving Cycle
Construction Method of Urban Roads|J]. Journal of Traffic
and Transportation Engineering, 2020, 20(6): 197-209.

[10] Fh3C, ZRMBAM, EZE4F, 5 A5 E (5 BT &2 & 175

- 54 -

T 00 T7 LR TE(I]. 104 TR, 2021, 43(10): 1519~
1527.

SUN W, RONG J C, WANG J N, et al. Research on the
Construction Method of Urban Compound Driving Cycle
with Curved Road Information[J]. Automotive Engineering,
2021, 43(10): 1519-1527.

(L] XIS, 4255, L2 i, 45 . T Bl OR300 i AT 3

0 AL T BORE BE 43 A (0. G 8 Tl KA 2 4 ( F SR LA
f2), 2017, 40(10): 1297-1302.
LIU B J, SHI Q, QIU D Y, et al. Driving Cycle Construction
Based on Improved Ant Colony Optimization Algorithm and
Precision Analysis|[J]. Journal of Hefei University of
Technology (Natural Science), 2017, 40(10): 1297-1302.

[12] AMIRJAMSHIDI G, ROORDA M J. Development of
Simulated Driving Cycles for Light, Medium, and Heavy
Duty Trucks: Case of the Toronto Waterfront Areal]].
Transportation ~ Research  Part  D:  Transport and
Environment, 2015, 34: 255-266.

[13] NESAMANI K S, SUBRAMANIAN K P. Development of a
Driving Cycle for Intra—City Buses in Chennai, India[J].
Atmospheric Environment, 2011, 45(31): 5469-5476.

[14] F A5 8% . Wi BB 47 3 T OS¢ Ko HI[D]. B R : 76 42
K2, 2019.

LIANG Y M. Research and Application of Urban Ramp
Driving Cycle[D]. Chengdu: Xihua University, 2019.

[15] £ EBR, 28580, SRR, 45 .k T R s i 42 A ofe i 42

A7 TR ], 5 DRSS K2 A i (A AR BR A i),
2019, 38(2): 139-143.
WANG G L, GUO X, ZHANG S P, et al. Driving Cycle
Development of Light Vehicles Based on Short Trip
Method[J]. Journal of Chongging Jiaotong University
(Natural Science), 2019, 38(2): 139-143.

[16] y5 0. 365 38 B3 B2 8 Al Y 22 R BB 25 Bre DL REH R
D] AE: PHAER2F, 2015.

LU H. Intelligent Gearshift Schedule Considering Road
Slope Based on Multi-Performance Optimization|[D].
Chengdu: Xihua University, 2015.

(DT & B
ekt A Y1 2025 4F3 A 6 H .

WO R



