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Fig. 3 Flow chart of evaluation model
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Tab. 1 Parameters for transformation pavement
performance evaluation indices
O JRAEARIUOL S DA AR I 2E i€ S8
EfsR
X Vi xi Vi a b
C, 5 0. 85 15.0 0.4 —0.214 0 0. 060 5
Ry 5 0. 85 20.0 0.4 —0.142 7 0. 086 5
B 42 0. 85 27.0 0.4 0.142 7 70.639 1
S 1 0. 85 0.5 0.4 4.2801 12.7500
2 0. 85 4.5 0.4 —0.856 0 0.0319
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Tab. 2 Statistical table of subjective scores and practical

data of experimental road sections

ot X0f 15 2 s 2 4 SR SCERLS v [l 03 28 2 i) T 45 41
558 VT Ko 2Z 8] B AH SE R 2 B s 3% 5 O BP
P28 0 25 I R 5 5 3 6 S SCRL4 1 IR & jst A%
28 [ ER AR R GRA 2R 5 3% 7 AR SORE R 5 SOk 3
H GANN #8113 i 45 2R

F4 BEEAKXGHMEEE L TN KA
2 [e] oy A & M AT
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19~20 4. 33 4.03 4.1 2.985 29 1. 680
23~24 4.11 6.34 3.4 2.260 24 1. 880
36~37 3.66 2.02 9.4 2.419 34 1.725
38~39 3. 40 2.30 10.0 1.910 32 1. 800
57~58 4.00 2.88 5.9 0. 995 36 2.290
69~70 3.00 8. 14 5.9 1. 095 31 1.730
71~72 2.88 2.95 3.7 1. 080 30 2. 140
73~74 3.43 2.30 8.3 1. 090 29 2.553
76~177 4.29 2.66 4.5 1. 080 32 2.190
79~80 3.38 2.88 7.8 1. 160 29 2.240
89~90 2.88 2.59 14.5 0.533 36 2.114
91~92 2.50  0.65 5.5 0.762 36 4. 360
94~95 2.13 14.45 6.5 0.629 32 2. 450

100~101 2.38 36.12 3.3 0.714 32 2.730

105~106 2.29 14.40 2.0 0. 800 31 2. 800

315~316 2.50 6. 00 16.0 0. 400 33 3.420

316~317 1.77 5.35 18.0 0. 500 29 3.650

317~318 1.87 2.00 3.0 0. 500 30 2.830
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319~320 1.90 0 1.5 0. 500 29 2.340
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103~102  2.40 1. 80 9.5 0. 300 26 3. 600

108~107 2.32 8.93 9.5 0. 400 28 3. 460

152~151 2.56 6. 00 8.0 0. 700 32 2.620

Tab. 4 Correlation analysis of regression formulas
between predictive values and expert
evaluation values

At C C c
Ry 0.872 —0.104 0. 826
Rs 0.873 —0.090 0. 819
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Tab. 3 Training results of evaluation model

)y IGRE 8#2% G C» Gy
1 1934 0. 06 0.973 0.937 0.961
2 1782 0.06 0.975 0.935 0. 960
3 2 000 0.08 0.972 0.932 0.963
4 2 000 0.07 0.963 0.923 0. 951
5 1683 0. 06 0.974 0.942 0.967
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Tab.5 Training results of BP neural network model

WY Mk %z G Ce Cs
1 3000 0.19  0.923 0.713 0. 886
2 3000 0.17  0.934  0.603 0.848
3 3000 0.11  0.914 0.845 0.902
4 3000 0.15  0.920  0.864 0.876
5 3000 0.10  0.977  0.827 0.926
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Tab. 6 Training results of mixed GANN in Lit. [4]

ELE/SV SR TIE 306 /G TP G Cx Cs
1 2 000 0.07  0.965 0.930 0.952
2 1782 0.06  0.975 0.935 0.960
3 2 000 0.08  0.972  0.932 0.963
4 2 000 0.08  0.973 0.933 0.961
5 1563 0.06  0.976  0.940 0.966
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Tab. 7 Comparison between evaluation model

and GANN model in Lit. [3]
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Genetic algorithm-based fuzzy optimization neural
network model for pavement performance evaluation

LIU Yan', KANG Hai-gui"', SUN Min’

(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China;
2. Liaoning Province Highway Construction Bureau, Shenyang 110002, China )

Abstract: In order to deal with the deficiency of existing evaluation methods for pavement
performance, an intelligent evaluation model based on fuzzy optimization neural network model is
proposed, which introduces genetic algorithm. Genetic algorithm is to optimize the connection weights
of neural network model to achieve approximate optimal solution. The weights are to be regarded as
initial values for next step that neural network is tuned finely further. Fuzzy optimization model is as
activation function of neural network, so the model has explicit physical meanings. This model is
applied to evaluating pavement performance of some road sections of Shenda expressway, and the
comparative analysis with other models shows that the model improves evaluation precision and

efficiency, and is practical.

Key words: pavement performance evaluation; fuzzy optimization; neural network; genetic algorithm



