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Abstract: Maximum Entropy model is an efficient and simple model to estimate origin destination matrix.
After introducing the formation and principle of basic maximum entropy model, this article uses Stirling ap-
proximate formula and log sum approximate formula to simplify basic model and obtains six improved mod-
els. Then it tests seven models in two networks under three different conditions, namely the total demand is
fixed or unfixed, the prior matrix is feasible or unfeasible and the node continuity condition is satisfied or
unsatisfied and compare the properties of these models. The results show that they show uniform in searching
for optimum solutions. However, several formations produce large errors under some circumstances, which
restrict their applications in reality.
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Table 1. Hypothetical situations of maximum entropy formula
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Table 2. Observed link flow of five-link network
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Figure 1. A five-link network
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Table 3. Solution set of five-link network e N —— S i e
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Table 6. All feasible solutions of five-link network by (16-1)
2 11 19 49 1 80 F+ 6. ARN(16-1)FEE LIEEX ML LT B {THE
3 12 18 48 2 80
FoRiER 4 =T, 4 =T,
4 13 17 47 3 80
2 0.0051 2.2834¢—074  1.0872¢—050 1.8739¢—037
3 0.0037 4.5638¢—058  4.2716e—040  2.3939¢—033
11 20 10 40 10 80
4 0.0031 1.8171e-048  9.2551e-033 1.1428e-030
5 0.0027 9.2640e—042  4.7387¢—027 1.0793e—028
20 29 1 31 19 80
6 0.0025 9.7994¢—-037  2.0176e—022 3.4168e—027
21 30 0 30 20 80
7 0.0023 7.4874e—033  1.2941e—018 4.6028e—026
Table 4. Observed link flow of two-link network 8 0.0021  8.0000e-030  1.7408¢—015  2.9850e-025
% 4. PRERER ISR RO R =
9 0.0021 1.7533e-027  5.9995¢-013 9.9575e-025
IS Nrog=A
##B MLk B 10 0.0020 9.9288e—026  5.9990e—011 1.7625¢-024
12 10 11 0.0020 1.6639¢—024  1.8734¢—009 1.6639¢—024
3 15 12 0.0020 8.8325¢—024  1.8914e—008 8.2237e¢-025
Table 5. Solution set of two-link network 13 0.0020 1.5017¢-023  6.1690e—008 2.0351e—025
L
&5 MERNENER 14 0.0020 7.8094e-024  6.2522¢-008  2.3315¢—026
ESRIEN T, T, T, BERT 15 0.0021  1.1055¢-024  1.8043¢—008  1.0878¢—027
1 0 10 5 15 16 0.0022 3.4186e-026  1.2635¢-009 1.6746e-029
) 1 9 6 16 17 0.0023  1.5490e-028  1.6140e-011  5.9106e-032
3 2 3 7 17 18 0.0026 4.7693e—032  2.1874e—014 2.3911e-035
4 3 7 3 18 19 0.0030 1.7888e—037  9.5101e—019 2.3091e—040
20 0.0040 3.7945¢-047  3.3378¢-026  3.4914e—049
10 9 1 14 24 ) ) )
Table 7. All feasible solutions of two-link network by (16-1)
11 10 0 15 25 ® 7. AR (16-1)EFR IR ML R A A {THE
R L =T =T,
2 0.0785 3.9374e—007 1.3842¢—008
3 0.0585 4.9961e—005 2.7831e—005
Figure 2. A two-link network
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N N — 8 0.0451 1.1888e—005 1.4845e-006
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Table 8. All feasible solutions of five-link network by (16-3)
& 8. AR (16-3)E ML LM BT{TH#E

TokbER 4 =T, t =T,
2 0 —164.2891 —109.7691 =79.2910
3 0 —126.4426 —85.0622 —69.5232
4 0 —105.6599 —67.9812 —63.1642
5 0 —88.5706 —54.7022 —58.4842
6 0 =76.9029 —43.9445 -21.9722
7 0 —67.8866 —35.1032 —52.2551
8 0 —60.8556 —27.8419 —50.3285
9 0 —55.4234 -21.9570 —49.0814
10 0 —51.3572 -17.3223 —48.4807
11 0 —48.5203 —13.8621 —48.5203
12 0 —46.8443 —11.5440 —49.2183
13 0 —46.3183 —10.3666 —50.6195
14 0 —46.9891 -10.3702 —52.8031
15 0 —48.9752 —11.6440 —55.8990
16 0 —52.9667 —14.3508 —60.1208
17 0 —57.9667 —18.7816 —65.8379
18 0 —66.1555 —25.4884 —73.7537
19 0 —78.8071 —35.6897 —85.4595
20 0 —101.3593 —53.1333 —106.0477

Table 9. All feasible solutions of two-link network by (16-3)
F+ 9. AN (16-3)EMBEE ML LW BRI{THE

AR 4=, 2T,
2 0 —12.2025 —15.5505
3 0 —7.0650 —7.6501
4 0 —4.3700 —4.0568
5 0 —3.2437 —2.8383
6 0 —3.4657 —3.4657
7 0 —5.0539 —5.8689
8 0 —8.2402 —-10.3207
9 0 —13.6584 —17.6768
10 0 —23.3216 —30.7731
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Figure 3. Error of optimal solution on five-link network by (16-3)
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Figure 4. Error of optimal solution on five-link network by (16-5)
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