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Mutual Transformation Between OD Matrix and
PA Matrix

WANG Can, TANG Yuging
(College of Architecture and Urban Planning, Tongji University,
Shanghai 200092, China)

Abstract: The relationship between origin-destination (OD)
and production-attraction (PA) matrix was analyzed, and it
was pointed out that they often corresponded with different
time intervals. An analysis on the limit of peak hour factor
argued the necessity of trip classification, and the method to
estimate the ratio of each class was proposed based on trip
chain and trip purpose structure. Then, with the help of
hourly departure and return ratio index, the linear
transformation relationship between day-long PA matrix and
peak-hour OD matrix was argued, and the feasibility of PA
matrix estimation was demonstrated theoretically. Besides, a
human-computer interaction interface was programmed. At
last, an example was adopted to testify the effectiveness of

the findings.

Key words: traffic demand analysis; linear transformation;
OD matrix; PA matrix
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Fig.1 Position of mutual transformation between OD

and PA matrix in traffic demand prediction and

land-use feedback control
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Fig.2 Illustration of 3 kinds of trips
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Tab.1 Default hourly departure and return ratio index of 3 Kinds of trips in TransCAD

- ERTEHTT(HBW) ERHAMH 47 (HBOY JeEFHAT(NHB)
Koep/ % Krer/% Kpep/ % Krer/% Kpep/ % Krer/%
6:00—7:00 7.90 0. 00 1. 00 1. 00 0.75 0.75
7:00— 8:00 19, 20 0. 00 2.90 2. 90 3. 30 3. 30
8:00— 9.:00 9. 20 0. 00 1.70 1.70 2. 00 2. 00
16:00 — 17:00 0. 60 13.10 4,05 4.05 4. 00 4. 00
17:00 — 1800 0. 60 11. 80 4, 00 4,00 3.10 3.10
At 50 50 50 50 50 50
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Fig.3 The initial interface of program “PA to OD”
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Fig.4 The initial interface of program ‘OD to PA’
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4 EHKIE

AN @ — M B s F R B Iy g MR F
BEATRLE. 50 B T 5 th AT B B S5 Rk 2
JI7s.

*2 FEEmiiTEREM
Tab.2 Purpose structure of trips in a city
HATEK I ¥ WY B ME AEE O IF ER
AT/ % 18.90 8.85 8.25 2.65 3.70 7.50 2.05 48,10

RAE 2. 2 TR A7 I BB B gt Ay

FI A TransCAD [“PA to OD”#EFiEE 5k
/NI OD S5, B B3 3 8 AT Eufilh , Hoft & A0
%ﬁﬁﬁiﬁn_l: Kypw pep=0. 192, Kipw rer = 0. 000,
KHBO_DEP = 0. 029, KHBO_RET = 0. 029, PNHB_DEP =
0. 033, Pxms rer = 0. 0333 Pear = 0. 170, Rocc car =
1. 2, Rpcy car = 1. 0, Praxa = 0. 04, Roceraxa = 1. 4,
Rpcy taxi=1. 04 Prus =0. 224 Roce gus = 35. 05 Rpcy pus =
2. 0. 15 2I#y OD SEFEANSR 4 P,

*4 B PAEREHSINSIEN OD LR

Tab.4 OD matrix in the peak hour derived
by PA matrix

HILL B 27, 75% , 4 16 2R AT I L )k 22. 10%, BJEiE B/
s 4 N NS
SIS 4 45 5 181 5% H 47 BB, 7T BA 48 HBW, 12 s 4 5 8 1 8
_ s 1 0.00 45.37 18.65 33.50 14,96 19.20 3167 43,68
HBO NHB 3 P l I : P — . . . . . . . .
’0 it il 407 Y L 4l ﬁjgoj K Pro 2 43.43  0.00 39.87 37.15 6.71 18.69 36.18 15.24
53.75%0 » Prso=42. 45% , Pras =3. 80%. 3 7.51 11.26 0.00 36.48 7.39 32.86 15.99 29.63
FEHLAE R — 1 8 AT @/ DR 4 B PA MR, 4 42,36 45.19 44,65 0,00 38,41 34,79 32,51 9,72
e 3 R 5 28.38 41.08 2847 32.07 0.00 9.56 32.67 32.25
6 6.34 22.62 5.31 11.24 14.46 0.00 9.15 14.09
%£3 [Eis2H PAEK 7 15.41 37.92 37.61 33.51 43.81 19.82 0,00 24.07
Tab.3 Original PA matrix in the whole day 8 28,11 7.75 42,78 2,48 5,20 28.86 23.79 0, 00
NS AE /MK N "
2 AR FEFIR“OD to PA™RUFH 2 M 45 23
1 2 3 4 5 6 7 8 \
BRI AR 0% I PA AR, 10 5
1 0 1915 844 1357 554 877 1419 1919 o
2 1812 01831 1515 92 763 1509 681 Jr 7.
3 254 315 0 148 194 1531 552 1171 BUER,FR 3 HERS WHEERNTNVEILE
4 1827 1941 1919 01647 1590 1359 448 BB , W ER A R e BBt A 1, — %
5 1265 1914 1311 1311 0 374 1310 1503
6 105 o7l 71 342 631 0 335 510 HI/NE F AT ESUE T IR 2. R LB A Lk
7 557 1601 1698 1412 1900 891 0 1012 T RRL A B,
8§ 1094 284 1 868 64 69 1293 997 0 oML ERE T, S R PA R IR I R 2 S8,
5 SIENEODEEH—F REFENESH PAER
Tab.5 PA matrix in the whole day obtained by back calculation again with former OD matrix
Pt AP X
UNES 1 2 3 4 5 6 7 8
1 0. 00 1914, 97 844, 24 1357.18 553. 87 876. 81 1 418. 96 1919. 23
2 1812.14 0. 00 1.831.26 1514, 91 92. 02 762.78 1 508. 95 680. 97
3 253. 75 314,77 0. 00 1 486,07 193. 88 1531.19 551. 86 1171.09
4 1 826. 81 1 941. 07 1919.12 0. 00 164712 1590.13 1 358. 99 447. 91
5 1 265. 20 1913. 82 1311.24 1.311.07 0. 00 374, 22 1 309. 77 1502. 83
6 195. 16 971, 09 70. 88 341, 85 633. 95 0. 00 325. 18 509. 90
7 557. 09 1601.18 1697. 84 1 412. 00 1900 25 890. 75 0. 00 1011. 81
8 1093, 94 283. 96 1.868.11 64. 15 69. 03 1292. 80 996. 97 0. 00

WK A 22 4HER Puus B 0. 22 BEAIRE 0. 15, K /NR 4
SMEZE Pearh 0. 17 $21 2 0. 30, W HELS R d 2
HRIAE S, AN 6 TR,

T LA B A A T R E AR R T
B T . A0 SCE S S B3 i PAE B 7E i b I

P i L B BTS2 T X — E R R T
[RIRER B AR S T () — OD 8RR , MMEDLE)
TAEAESFHEE R ENLATRTREE
0, P 2 50 B 5 RS 4 R Al DR b R .
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Tab.6 PA matrix in the whole day obtained by back calculation again after adjusting structure of modes of trips
Pt AE/NX
M 1 2 3 4 5 6 7 8

1 0. 00 1219.20 537. 48 864. 05 352. 62 558. 22 903. 38 1 221.90

2 1153.70 0. 00 1 165. 90 964, 47 58. 59 485. 62 960. 67 433. 54

3 161. 55 200. 40 0. 00 946. 11 123. 43 974. 83 351. 34 745. 57

4 1 163. 00 1 235. 80 1221.82 0. 00 1 048. 64 1012.40 865. 20 285.16

5 805. 49 1218.42 834.79 834. 69 0. 00 238. 25 833. 87 956. 77

6 124, 25 618, 24 45,13 217. 64 403. 60 0. 00 207.03 324.63

7 354. 67 1019.41 1 080. 90 898. 95 1 209. 80 576. 10 0. 00 644. 17

8 694, 46 180. 78 1 189. 30 40. 84 43. 95 823. 06 634. 72 0. 00

(10):161.
5 z:él: .L/P: ZHU Zhijian, CHENG Lin. Analysis on relations and differences
between OD Matrix and PA Matrix [ J]. Communications
Standardization Issue, 2006 (10):161.
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