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Study on Improved BPR Road Impedance Function in inversing OD
Matrix of Freight Transport

ZHANG Ling-rui, YANG Yang

(School of Transportation Engineering, Kunming University of Science and Technology, Kunming Yunnan 650500, China)

Abstract: In the process of inversing the OD matrix of freight transport, how to accurately obtain the traffic
impact of buses on freight vehicles on road is one of the urgent problems in inversing the OD matrix of freight
transport. After analyzing the flaws that taken the Bureau of Public Roads ( BPR) function directly as the
impedance function for inversing OD matrix of freight transport, we modified the initial impedance of road.
Taking the passenger traffic volume being required as the background traffic volume, the impedance model for
freight vehicles is proposed. By calculation example analysis, we calibrated the model parameters of different
road types using different impedance models, and comparatively analyzed the calibration results of the
improved BPR function and traditional BPR function for different road types. The result shows that the
improved BPR function can better reflect the road impedance in inversing the OD matrix of freight transport
under certain conditions.

Key words; traffic engineering; impedance model; least square method ; improved BPR function; OD matrix

of freight transport; initial impedance

3| TESR T S Y o HE Bk BOR . B 5T T is 44
470 . BRAe9is OD Hilk, XAk T -5k

BEE N BT K B A W B o RS 33 55 B0 EROA T ARV 5 B 0 INC I T B S 3
M BRSBTS B s OD AR

il

Wik H 3. 2015 -06 -29
FEGIH : ERARBEIEEIH (71463035)
fEZ I 5K (1990 -), 4, mEMEEA, WiAFs84:. (598452876@ qq. com)

Y H

iz

HA

S A



126 N

ST 5

533 %

AR, G FR SRS B e e vh 2258 23 FC /Y TER
o JTLL, BE3iiE B BB EAE MR R, &
P 308 T T P b 9 2 G X B 2 I R e AR T RAE L
K IR ARSI 5T i 5 ) L) R

Bureau of Public Roads 18 F&FHFCeR%ELC (VLT fRIFR
BPR p& %) HIRYJE H i i 2 1 1508 B BT Y
PRBCIEAY , B DN Ay A 308 Y 7 A0 0 2 i S
PR o H T T M A B R B e
(4, PR 0l T % ) S 3 0 A T 2 S, TR SEBR
JS7 PR T . H. Spiess”' 5 BPR ok %5 Hh 58 780
SR B R AT TSRS i IR IE T BPR i, K
B. Davidson"' F| F HE A FR S, Xt Highway Capacity
Manual (HCM) Y36 B8 &0t 647 90 4, S th 7 4
BEAAR RS N E ST TR O . R
P& PR A B AR Ze P 113 ¢ Ay BHT R B, 1B
PORBCE I 7L, AEZ A2 C R, A&
FEIHLARTRAT A SE PR A AR L o 9 45 AR 4l 50 3 9
PGS 1 AT B R O R BB A
ot R R T R I B S B, % b T
‘PRI % S T A B LA R U B A A [R) 2 3 0 A 5 e
N B S It R ) 5 [

FEEE XIS 202 OD AERERT, F520fiE i T
W% RESITEE, FEEZRIEMENRA RS
XPURERRE | GE B A E R, E R AR R, AR
THGHR BPR pRECHS 8% Bt b % 4200 52 42 1 3 B4t
E AR IR K

1 EREHK

It L o B3 o A i A e 0k 1 s B A
Btz OD fedfeid e b 2 UG IE B EFE R 4,
FEfd ] TransCAD BRAFREATECE AN FC, 75 2R RE
105 YHE 1 2 AL S 1) v s B BHL BT 1 0 1) T 85 BEL 97T o %80
TEZ R DRI SR LR B0, % K SR e
WHATE M R R E s R (B A RO
NIEHAE) WS A A O A B B LS T s A
FrBRmpIal i) 2R, JFH AL 4% % BE Y 9 558
WA, B B B LRI A BT . X T
BRI R, TR B T8 B A Ll AT BB ) AR
AR R N A

2 BPR ERMEEH D

BUAT IS 9 31 S 5 0 9 BELBE 5 2 4 58
M RAS (I E] A R AT A ) | S I ] | 5258 22
4, FEREENR. A, ZE5EXENRE

SE—AUERR L TV Rl BB E AR AR AR R XY
[IEERNEEN P SURIFSE 28 E A i -3 P
B, 3 H R A B A S PR St R AR i 28 P 45
FEMR 2 T KR e F 58 F 0 i i Sk b B, 3D
BPR pREiCH JEAl A 718 B PHPTRIRLT 5%

2.1 BPR#&#&

t,(v,) =1,(0) x [1 +a(%‘1)ﬁ], (1)

A, 1,(v,) NEEE o ERFR N o, BFEY AR T
WAL 2, (0) B a b %03 O & I A 42 AT 3t
WHEl s o, AHEBL o ERIPLEN G C, NHE a 1Y
Kb ATRETT; «, BN AR, W a =015,
B=4.

TEFF TransCAD #EA7 588 7 Fo, FHATACTL R
I BPR %L, Ao, B AIRGELIAEOLE Lo 1
NJE - i R R AR L, Ve O A B e 4
sV, N R AN A L E SRR
Vi O MEXTRL R PIA A s B At D SRR
AT 172 R R 8 A A PIE T DU 420k 5 C
AR BRI X IO A

/

V=60

w A
NN |

Vm=30

ZEAMHE S /(kmeheT)
>

1 1 1
500 1000 1500 2000

i/ (peuhl)
1 RE-EEXR
Fig.1 Flow-speed curve
MELT wral DU, A 2 Ta] (56 & R]
RGBT, RO &y B8R, BEE i)
BB R A W TR A SE TR
PUSERAR Y 3E DI R A WA A2 00058, Ul ] 1 g%
TERX PR T BBBTE AR o B ¢ 24 A d i i
M e, Q AR, C NHBOEATRE
B B AL TR RS, 4ot il ad i BL A ] g ¢ =
to + 2/(1 =/1-Q/C) ; M3 g4k FAR RS B,
TR L BBy =1, - 2/(1 +/1=Q/C) 5 Y
Q/C=10}, t/ty=2, RITEREBAL THIFLIRZSH, %
SR SEA TIR TR [ ph e AT e Y 2 A5
FH BPR RO HIE AR ek B 5



57

HKFF, . BTiz OD FEFESAE S 9 BPR J8 % LT o8 KB 7 127

O AR, A R i T B A AR AR O
FASERIFE o, fiff PR OR LR T8, 3809 Thrse .
2.2 BPR H# A TKRis OD REHARE

(1) BPR pRL HGE F A WA SR — s oL, £
Efxt iz OD AEREMIFIEH , T ZEE A i ol
PiE: RERR . WENE. A BT R
DK R RN

(2) BPR pRELEZE X A B /NA S, RE
FExt BPR pRECEE BT b a2 38 B 3T B e, 6
B LI A RS IR, AL R L
P Y /IR E AT, R R 4 5 /NAE
Z B BB W 0K 78 4 55 [, (HEX 5 S PR Ol &
AFHFFI

(3) XTI BRI B, AR ZE i 1 ok
V7 Eb BB 0% 2R3 3R A Y NV I AR R N
{H /2 BPR pREUASRE S X — 15 1

(4) B 1% 2 B0 B 0 B b 6% 2 5 2 11 5 )
R VAT 6 B 0 2 500 384 i) e 6% 42 5 5 1 5
M FEfE, {H BPR pRECNRERAEX — 150

AR, A5 H % BPR pREE 1752 OD 4
MER e I BHAT R 2, B BA R, 8
BEXHPE ORI 5T DA% 4 Ry R IR R B B A e A
PIBHBTAE

3 EHMARKREIE

3.1 EEREHAE

WP 5% 4 (4 s BERHAT sREOR T (5% 12 OD AR
(14 B AR A AR A A S P i DL Y B2 4 7 4 B
PURR BT T7 1% . i teis OD HERE SHER) 122 H 1Y
SEFTEBAR STz OD HElE, Fisscmfit R e gk A
BRI, R AR B BRSSO B E R, A
) A B o . JCIe a5tz OD RERE: i
B, YEAAZ SN FIEREERIFALR ., X
TEEREAKE EFIZSHE, J&TH RS,
Fis iR BRI IAS S AR, (BRI R
TERUE T SR BERHYT, BT LAE AT IE 1 5218 Sl 7S 1Y
[, Fr2dUFas it ST A S B 12, R
FEBIRT A, TSR B B Y S BRBEATL o
3.2 HISHEFAEE

FEBH R B SR N R AR 2, A B X 1k AT 5
Biz OD JHIGRAER), EEHBMHITINEA: &%
Fri= TR B (B PR A —
EZH) IR AR A, BEE B
B BT AL I L

N T B WA S R B s T BT, R
INA %z it e 0 % R BB D gk BT, 2 i an
BT R RS «

) = ) [1 e () [T e (2],

(2)
X, 6, (v) WEELEREN oL, BELEREN v,
BF, BB a MPRERATRERSE]; 4, (0) Sh3cil& hy H
HRnS, B&BL e WATRRIE]; C, HBEEL o WIEATRE
15 oy, ay, Biy B AERIZSEL, WATARYE A B 1% .
PRy Acm i . AR A BE . E BE AT RE )
IR/ FETRE , AR AN [F) 30T A S 1 B0 T E o
3.3 PRIEHAIFIE
(1) BB SEFWEBIEL, RIAR % 400 &
AR, AR BT BHPTEE R -
at, (vy) [v) 0" ]
T >0, (3)
(2) BB BHUE T 2B T A8 4 A B i i
ehldal atenlal
(3) PR AEXT B A R BEBT T PR B R T % 40 18
)T HI0 R
Gtu(vagv[gvd,va] = ata(vagv[iva,vu] ) (5)
X (3) FREREMEERITHIME, B4
WA TIAE A 2000, mH FHrE 2 —
MR, BIBEE 2 s mngm, TH0/E A d s
s 2 (4) FsX (5) BAFGIER . TESLPRASHE
Wi, TR ESEEFENERIERE. X2
FEEEAE], SECT 045 % 5 5O 1) 523 O
PR KA @AT Ry, OB A @ ok s b,
SEBT R B TR R TR X T B TR
i, JUHGRAE AT 425858 0 Sl At F .

4 HEIFHR

4.1 EEEMEIEEIRE

P 1 DA SCIR SR P )3 B 2 TR N2k s BT
FEMTT /LA BT R B (RS ) « TR C B A D
(ETH) . NWRERT R F QRTE) B L,
HE s R T R, R (2) 5%
BB NG BT S B TRRE

200 U T D2 B AT O U R | O
HURRPE . PERI . ARl TARSERRMAAMEES, I
AR BEWIE % B 1R 25 Bk GO AR IR W R O T IE AT




128 AN

ST 5

533 %

B, Jf R
POEREE 4 O—

T CO Obp
KT EQ—OF
B2 ZBE&XBTEE
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Tab.1 Calculated data between nodes
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