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Spatiotemporal Bi-objective Evaluation
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Abstract: The mismatching of supply and demand in bus
systems in the space-time dimension leads to the waste of
spatiotemporal resources as near-empty buses are still
running according to schedules, especially during off-
peak hours. In order to quantify the above problems, a bi-

objective evaluation method was built upon the
investigation of the interactions among passengers,
buses, and road resources. The evaluation system
consists of two indexes,
index (SDMI) and the space-time occupancy index

(STOI) . The SDMI quantifies the matching degree of

the supply-demand matching
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while the STOI
measures the per capita occupancy of spatiotemporal

travel demand and bus line capacity,

resources in bus operation. The calculation of the SDMI
and STOI were based on the global positioning system
(GPS) (IC)

transaction data, four bus lines with

data and the integrated -circuit card
etc. Finally,
different characteristics in Shanghai were used for case
study. Considering the actual distribution of the two
indexes, the classification thresholds of the bi-objective
evaluation system were identified according to the
cumulative frequency curve of the SDMI and STOI. The
proposed method can be further utilized in the evaluation
of public transit infrastructures and the optimization of

bus type selection and bus scheduling, etc.

Key words: traffic engineering; public transit

performance; bi-objective evaluation; supply and

demand matching; space-time resources occupancy

B [ R 57 A DO HE I, J R I AT 7 SRS
S BUAT 0 TE B T S Ll AR R A AT
3R, S AT 7 TE R 3k RS A8 18 s g R 28
TS YA o SR A LA i g B R G AR
R, A IR A 3 T 225 ]t T0 vk 54 B T B DI PR 5K
N T SEI AT RS R R D FA LS R AT, Fe
P T A S IE A JR g, KA R SRR 1T 2
SR B o SRTTELA A28 R GE R H 1 € 4
T T 5 A 7 e Al 45 4 A, S UL Y
iz BEHE 2 ¥ LT BC B A5 S A AT 70K, A g
R AR -0 2 g 1 B G PR DL AN S, i ol 1 S e 55
KPR R LRl T B BT IR AR B o ST AT Xt
it VEC AR 28 BRI FH A PN R 2, 3 Bk 4 it
AT HERR AL, I A B2 8 57 AT AE (A T) A, 2% B

> RAN S

=

5



300 [l o K 2 2 MCH 9K BE 2% O

% 50 %

AN ARGEHATEEE ML I SR, =M A58
F GBI R A R SFARI ©

BRSNS RGN 1 B BFTE 22 B T
BRSO g Pk SR T . Hrh i
HE E PP G RO A S R GE AR | ol s 4
SEIERIBE , B R bR AR M AR R
uh R R TN A SR A RER IR
RN PR s - S /A i B I BEN é o
ZACT D5 N S i R L X Ul S /A e
S5 KPR AT 53R AL A £ B - O
FEARIF XS T ARGS9 LW, 7 6 A5
B e AL T 3 BE X Al 55 R AT R R i AR R AR
LRI T0A i Y B U B )32, s 5 80 (17 B e
JE 2] e 18] R VA S/ NR T AT
IR 22 S5 ) |, AT RE T (offe o 3 2 ol ) 220 i 2
SN e TR W ) B
P R (MR A LR IR ) AF o A 2Rk
i, ARV A 8 HH K 2 B IR S8 E R AR, B
JEAR ISR AP0 SR e A A s A 2o A B8 1 e U
B RN SIAT AR (AT BN, LR IE S
b R AR A T L ERTIE, AT
PR Z2 T8I 1) 23 52 2R GE R Bt M ] B aa Fnsdose , wfe LA
R IR — 3 S 2 RN [ I 1] 45 45 ) Pl )
AR ERL AL A 52 R G
AN I 28 22 S, B8 A2 R T T I A
PRATER

NEFRGEW LM AR G LR 220,
W RRZ VN AR IR, 8 PRI PEO T B9 28 £ B4
SE TN AR . AW ZRADK ORI A
CRATE MBS S Tk
XIRZ IR TR G o P IRARIFA I A B E T

AR E R HTE"  Delphi 45 2 WUBAGE ™, 5
EFMESE 0 R E AT (AHM) - B0E™ =
DI T 25 RIEAS W o 3% W BT AR B2

BEXF LRI, AR SCNAZE R GE e iR AL
HJEAT S A DCRCHE B, DAZ i A SR
NS ) Z (B A, BEAS AR e 4
B I 2= BEUR TR, LA [R] 8 B2 5 840 T
IR A SE RGN Tl B 23 BTG A TS B0, R
LR IR R B A RS T XU H
PRVEH AR ZR DR T LTl S PR B A T PR 5 b
TRV B ERIARE o WFF BRI T ARG
i VP BN A B TR VR T SR e A
WA HA LIRS H M E

1 HUEERRAT

A BRI B BT IR A AN 1) R AT 75 oR Z 8] 1Y
) T E iz REME 25 AN 3 252 f i 7 3Rk Z A1 oF
J& AR ERSGE RGN A B BT o
o, N A8 AT Y R B — U AT A AR S A A
T Al RGN SR TR I s A s TR iR
PR PSR RE 1 , 55 T i AT 7a oK s A 28
A 12 K ) A, R AP A 2 AT A

T G i R A R G I AT R
B REREL (JA BT 58) LA B3l BN 25 e IR 2 IR O 2R
FARE AR, A SO 5 AN Z M G DB, LA
ST B I 28 U o5 TN ZEE AT, XA S8 &
U TTIRBC A (2 ) R BT 3 CR )
B Sl TR 45 ), BRSO (A 22 L HE VAR RS
PLIESE) B SEPR R TP, AN 1.

fEFpLEE

PR YERE

SR R

B 1 Z@BREHFVESN

Fig. 1 Supply and demand interaction mechanism in traffic systems
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Fig. 3 Illustration of spatiotemporal occupation of
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Fig. 4 Illustration of evaluation objects and levels
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Fig. 6 Illustration of the bi-objective evaluation model
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Fig. 11 Time-varying indexes of investigated bus lines
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