AL B 6
20134F 6

M B K % % #A R P2 O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol.41 No. 6
Jun. 2013

TEHE . 0253-374X(2013)06-0834-06

DOI: 10.3969/j. issn. 0253-374x. 2013. 06. 006

ETHESHOINENFIHIEEREEFTE—1E

BRA AT B R A TSR
(1. FB A% BERSTHETEHFTRERELRSE, 1§ 201804; 2. PEEMVHRBEEBRAHR,JLE 100101

S ETAR O R L5 B P B ST e i 2t 7 R
£ FL AR BB PR B I F B B ) 338 o 1 B B B R &R, R
R RERZEH R J7 k45 T X F0E B0 R B9R [ B 208 AT
(A5 M8 ST a7 8 4 9 R U PR R R B S 2 i 1R
AR EERE . ZEXT B 3 26 R [ B EAT 2 AT B 2R b, R A
“[] B4 BABE A Taussky 3, B8 T R BEFRIERS F
REAEERISIL, T T “HA 37 XA T8 1 B 77 BT —
Hu e B P N TR BR BUI SR B HFE— P4 A B A B 05
FRIHAME—.

KRR . HEEPI; WAL BRI BHHAR; SRR
o B2 s e LAl
HES¥ES . ULl MEKARER: A

Counting Sensor Location Problem Based on
Turning Ratios and Uniqueness of Traffic Flow
Solution

SHAQ Minhua' , SHAO Xianzhi®, SUN Lijun'

(1.Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China; 2. China
Airport Construction Group Corporation, Beijing 100101, China)

Abstract; The system of linear equations can be given to
describe the flow conservation in the road network based on
the turning ratios at intersection. The coefficient matrix of
the system describes the relationship of the flow direction
among links. By the point-arc exchanging from the traditional
road network topology, a directed graph can be used to
represent the flow-direction relationship, with the coefficient
matrix of the flow conservation equations as its adjacent
matrix. The coefficient matrix describes a directed graph
composed by several directed-circle groups. According to the
performance of directed-circle group and Taussky’s theorem
of nonsingular matrix judgment, the conclusion of the rank of
the coefficient matrix is equal to the number of the rows is
given. Based on this conclusion, the fact that the close-ring
sensor location design can give the unique link flow solution

WS HEH: 2012—06—05

over the network is proven. Finally, the fact that the design
of the sensor location based on the turning ratios at
intersection is not unique is discussed.

Key words: road network; sensor location problem; close
ring; point-arc exchanging; directed-circle groups; turning
ratios at intersection
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Fig.2 Closing-ring sensor location design
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