39693 W Vol39 No3 IR AR (F R FFERR)
2018 45 H May. 2018 Journal of Jinggangshan University (Natural Science) 68

XEHRS: 1674-8085(2018)03-0068-06

EFITIE X (8] BY[RIEE AN O/NEL FE
VSP 5 T4 E 5 R

VPREAR, AN, 2 Mk, Bl

AR 2 ASE TR SR, AR, 4 350002)

& OE: O TWROHOE B AN O 2N EASE R A L IhEE (VSP) St fERR g T B AN LA
PR N BUN DN R T R . SEARE NI T B BLA 73 i 10 ANMTEIX H], 35 Tracker AFERECHAR
NSRRI B R AD I, T 52N T B X TA) P BT A7 B HLBh 4= (R 8D VSPo NSRS M idols i A1 3%
T VSP Xl 43 i 12 A~ VSP Bin, FFut BRI TTESAT WK RN 1K) VSP 34T S5 PNRZERIC OGS RS, 78
55 1~8 ATHLIX RN 1) VSP 341 RIES T [N, S ATHEXR N VSP 434 78 1 AR 0 1 b2y b 47 A8 9 BBl RO
FLAMGAE 0~5 kw « ¢! BT o LU dp ok, JLARAEss 3 A7 B I 7 LU E0A 41.46%, HURAEEE 8 5 9 AT X Iy,
VSP 43 A AE 5 DX 8] 1) LG 5 B T HAAT X H], 430028 42.86%A11 33.90%.

KR ACHARFE; LI, R, POdEER: AR, DML

FESES: U491.177 SCHRFRIRAD: A DOI:10.3969/j.issn.1674-8085.2018.03.014

DRIVING SEGMENTS BASED VSP DISTRIBUTION FEATURE ANALYSIS
FOR SMALL-SIZED VEHICLES AT THE EXPRESSWAY ENTRANCE

XU Yao-gen, GUO Jian-gang, LI Lin, LUO Wen-ting

(Traffic Engineering Research Institute of Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China)

Abstract: To investigate VSP distribution characteristics of small-sized vehicles at expressway entrance, the
video data at converging section of expressway entrance were collected using UAV during the evening peak
hours. The converging section of traffic flow was equally divided into tendriving segments. The velocity and
acceleration of the small-sized vehicles were obtained with tracker software. Subsequently, and VSP per second
or VSP/s within driving segments was calculated, and per second based VSP was divided into 12 VSP bins
using clustering analysis, and the VSP distribution features for each driving segment were obtained. Results
indicated that the VSP distribution for driving segments from 1 to 8belong to normal distribution. The positive
range takes a greater proportion than the negative range for the VSP distribution at each driving segment, and
the largest proportion is located at the range of0~5 kw-t"'. Moreover, the proportion of positive ranges up to
41.46%at the 3rd driving segment. However, the negative ranges of VSP distribution for the 8th and 9th driving
segments occupy a larger proportion than other driving segments, with a percentage 0f42.86% and 33.90%
respectively.

Key words: traffic energy consumption; VSP; clustering analysis; expressway; converging traffic flow;
small-sized vehicles
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Fig.1 Illustration of expressway entrance
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Fig.2 Illustration of driving segment division to expressway entrance confluence area

222 VSP R X5

2 [FE IR B TIT & 1) MOVES B2 VSP [X Ji]
IR B T B A AT I T 00 e s
B, A7) W HIY >0, VSP<O I, g
THCRA: 24 v>0, VSP>0 N, hnim el s moR A,
v=0, VSP=0 I}, SHURE. W EIuEsE AN
AR, ¥4 v>0,

FRYESE R RD S« T sk o 2 it /N 4
1) VSP i A (4 4l EEF ) VSP. 1T
BHEIZERS VSP EEAEPLE-19 kwt'~38 kw-t' 2
], LLSkwt' ARG HT R VSP %I 12
A~ VSP Bin, Jxf TR/ VSP IXTAIK)
g5, Wk 1.

R 1VSP X[E% %
Table.1 VSP interval division

VSPBin VSP X[/ (kmt')  VSPBin  VSP X i)/ (kmt™h

1 -19<VSP<-14 7 10<VSP<15
2 -14<<VSP<-9 8 15<VSP<20
3 -9<VSp<4 9 20<<VSP<25
4 -4<<VSP<0 10 25<VSP<30
5 0<<VSP<5 11 30<<VSP<35
6 5<<VSP<10 12 35<VSP<38

2 VSP /4L

HWHNOL R, VSP o An it 4R PAHLEh - AE %
VSP Bin AT SN [ b7 B AT B i) g L 7,




H LKA AR (A AR R) 71

HZ, W AT B RATE AT B X (8] fF] VSP 4341
I, i AT A BERI AR, 4K 2 4L
BT SAT B ] AT R TE] R 2~3 s, (RIEHEAT
YEIX N ) VSP 04T R A 20 AT B X ) I
K VSP Bin FEF> VSP HUE 5147 3 X (8] 4 T
HIZEF VSP BRI L o RIAT B0 X 8] A BT 76 %
VSP Bin N PJZEGATBERDEL SR A AT B X ) Y
JTA EAAT AR BB TN L

MR FaR TS TR, FERECE I BT AT B R

40%

30%

5 20%
o | I
0% [ |
3 5 7 9

<
R
1 11
VSP Bin
(a) B 1ATYIX )
40%
30%
s 20%
<
i
0% -1 I I s .
1 3 5 7 9 11
VSP Bin
(c) 3 3ATHEX[H]
40%
30%
ﬁZO%
<R10% |
o aal lonn.
1 3 5 7 9 11
VSP Bin
(e) B 5 ATYIX )
40%
30%
s 20%
<
el
o 1o o
1 3 5 7 9 11

VSP Bin

(g) 5 TATHHIX )

VSP AT IRISHLBLRI T4, FELL VSP Bin A AL
b, AR APARR, F AT BIAT X ] P 1
VSP 44, WK 3.
VT HAF RIS AT BRI (R %2 F> VSP. VSP
Bin 73T # 1, HUVSP 2 AR R LA S 4
(VSP MH. IEHXIAIELE . f i 04K (1) VSP
DR R AT ) B TIER, W& 2. HF4H
FATYEX A P VSP 1E DX ] ) b F ARk i 22 1 (O
4) M VSP BEHA LK LK 5.

40%

30%

5 20%
&
R 10% I I
A |
1 3 5 7 9 11
VSP Bin
(b) 2§ 2 475X [A]
40%
30%
3 20%
&
R 10% I I
0% = | I s 1.
1 3 5 7 9 1
VSP Bin
(d) 55 4 4T3 X [R]
40%
30%
g 20%
o i
0% B 11 -
1 3 5 7 9 11
VSP Bin
(f) 5 6 178X 1)
40%
30%
ﬁzo%
® 10% I | I
o 111 liaa
1 3 5 7 9 11

VSP Bin

(h) 25 8 47X [r]



72 R LR 2= 25 R (B AR ERR)
40% 40%
30% 30%
5 20% B 20%
RS &
R 10% I I I R 10% I
o 1 N I Sl b,
1 3 5 7 9 11 1 3 5 7 9 11
VSP Bin VSP Bin
() 28 947X IR G) #5 10 4T5[X )
B 3 AT AN VSP 4370
Fig.3 VSP distributionin each driving segment
F2 ZTHXEIAA VSP 24 HELER
Table 2 Summary of VSP distribution characteristics in each driving segments
AT Bk X 8] WA/ kwt! B X [ LG /% T IX 8] L /% $E 1 A X TR/ kewt! I A2 %
1 5.02 23.60 76.40 0<<VSP<5 35.96
2 5.54 20.43 79.57 0<<VSP<5 34.41
3 6.15 15.85 84.15 0<<VSP<5 41.46
4 7.39 15.99 84.01 0<<VSP<5 28.32
5 8.51 15.19 84.81 5<VSP<10 24.72
6 8.78 10.96 89.04 10<<VSP<15 27.40
7 7.84 2432 75.68 5<VSP<10 2297
8 5.81 42.86 57.14 0<<VSP<5 25.40
9 4.46 33.90 66.10 0<<VSP<5 22.03
10 441 26.09 73.91 0<<VSP<S5 21.74
100% 10
90% L8
g 80% 26
T
X 70% g 4
T 60% 22
50% 0
1 2 3 4 B 5 6 9 1 2 3 4 /45 ‘6 9 10
ATHEX[A] AT X i)

Kl 4 VSP IEX 1] ) L EE A2k
Fig.4 The proportion changes of the VSP positive section

Kl 5 VSP B)fi Ak
Fig.5 The changes of averageVSP

25K 30 KB4 K 2, WUESER&IT
I X ] N K VSP A AR

[ TPAS, 7658 6 47 B X [A] Lb b5 K IA 89.04%,
RGN BEAES 8 AT 3 X A Lh & i /N A
1D MG 1 ATBIX AR5 8 A7 H], %X 57.14%, RHJGARSERIINTESS 10 AT3EX (A T4
(A 2 IEAMT, 725 7 AT 3 3L E & [V G
B, 3) BATHEIX TN, d5e i 23 A 2 TR R X (]
2) EFTE AT N, VSP A fEIEX FEARTy 0~5 kw-t' X [H], FE55 3 47 BIX A] VSP 1
LYK T IEX ). RN, I 0~5 kw-t" (X [AJ [R50 A 5 dge KI5 41.46%; TI7ES 5
DX ) LG H PRI A A 1 AT B DX ) 357 3 4T X ATHRIXIA) 35 7 4700 DX R) 5 e 20 AT R T AE X (1]
W) SE SR g K, N 3 ATBEIX A R4 5 4TI X 5~10 kw-t', 7E55 6 173X )5 /A R PTHEIX



H LKA AR (A AR R) 73

F] 2k 10~15 kw-t's

4) B4 8 2 9 ATHEIX AN, VSP 43Aiifr i
XA 1 Lo = Ok T A AT B X AL, gl ok
42.86%F1 33.90%.

3 B 5L

3.1 #ig

X} FIRIE VSP A ATRFIEREAT 43 B, o] LRI
5 VATBEX [A) 55 8 AT G X R 1Y) VSP Zp A SEA &
EA A, K BRI VSP AR REAT 007, AT
DURIILERS 1AT3 DX (R 2255 8 47 BUIX [A] 1) VSP 43 4ii
FARBIESI G, XE5MA P REEER /3 X
T FE A8, [FIN, AT T HABRRIE
Jes AT Gn R ) e

1SS 1T ATBEX R 205 6 4798 ) 23
PRLE I, HOERE BRI HE 1.
52 AT AR I 4 MTREX AT 210 A
T -

2) B 7 ATBEX (R 2EE 9 475 X [R] £ X [H]
SR ATEIEIN, B 2 BN 2 T AR
WIEAT R, BRI AT X RNV S
WAL
32 it

ASCE R AT ], b T PRad i
BN ZOW N B0 A S AT R X (B N ) VSP 43
AR, SN RO NG R FE A L 5L
SESEA,  ABATIAFAE )8 5 E R ) .

D AU NS EEHEATIEIT, 5 S5 HoA
T PPN AT S5

2) WPES 7 ATHE DR 25 10 ATBEX [A]f¥) VSP
ST TR, JReias A Al e gt —
T A T AN VSP 43 B3

B K

[1] Jimenez-Palacios J L. Understanding and Quantifying

Motor Vehicle Emissions with Vehicle Specific Power

[10]

(1]

[12]

[13]

[14]

[15]

and TILDAS Remote Sensing[D]. Cambridge :
Massachusetts Institute of Technology,1999.

K AR R A, VI, 55, HLah 4 lim bb D & 5 g
FERTRUAITFE ] REEATIE K2 254],2015,36(1):1-5.
MR, 5T MOVES 1 B AT FIF BRI K 50 ]
FWEFUD]. M4 K ,2016.
MR, £52, % =%, BT TR b Pk &
AL TBCRAE L] AL 3 AT K 2727 4], 2012,36(6):
90-95.

IV, F 8, M ), 2. ST LLTh . (VSP)
R0 R g FERRRL[C). 2014 2670 )m b B4 R
AT IR, 2014

HAARFPRT. AT IVE Bk N T HLEh
ZESERRAT R 00T AR 7 I EESE I LR,
2011,33(12):1034-1038.

R, AR D )N R AR L )y 3R A
AL, VSR, 2016,(6):60-62.

R AR, T8 4. HET VSP 43 f 424 P o s
TR FR) RG0S0 BRI ST (D], 2 B A2 T B $2,2013,
30(6):136-142, 147.

Frey H, Rouphail N, Zhai H. Speedand facility-specific
emission estimates foron-road light- duty vehicles on
the Dbasis of real-world speed profiles[C].
Transportation Research Record: Journal of the
Transportation Research Board, 2006 (1987): 128-137.
B, T, REAE. BRI S TR A Gl A B E T %
IARHERTFE)]. A2 R 48 TAE S 15 ,2015,
15(3):196-203.

MR, ERIECEM M]. S AR JEsC NIRRTl
HihR#E,2007.

EME. FIH] Tracker BRAFHFFTA $5 2k 3 2043 Y JL AR
GBI KA PESE,2017,30(3):110-114.
VL, X% B S B . MOVES AR B 4 Lh o)
FI) S Hobs & B FE/HE BN [T] . B TEH
£,2016,(Z1):3-6,18.

GRS . FET VSP 23 A AR AN HE B8 A8 1A
TIFFFYD]. AEstALHt A K%,2010.
RIE,TH. TP s sl 42 e Th % 0 Aike v
LRI )]. A2 08 i A 48 TR 4 JE,2010,10(6) :
133-140.



