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Abstract With the parameters sensibility problem of HMM model trained by GA method, this paper
firstly introduces BPD-AGA algorithm based on blending population diversity. In order to make
genetic iteration process enlarge the genetic searching space and improve quality of optimal solution,
this algorithm adjusts the genetic parameters adaptively by individual genotype and phenotype which
determine the population diversity. Secondly, HMM training model based on BPD-AGA has been
proposed. This model selects the largest contribution to blending population diversity as the
competition champion by BPD-AGA adaptive selection; On the other hand, HMM global optimal
solution can be guaranteed by using BPD-AGA adaptive crossover and mutation, and enlarging the
genetic searching space to protect the competition champion. Thirdly, this paper mixes Baum-Welch
algorithm and BPD-AGA to increase the BPD-AGA training convergence speed, eventually produces a
hybrid BPD-AGA/Baum-Welch model that can improve GA from external and internal. Fourthly, the
process of the above model and training algorithm applied in traffic video vehicle driving status
recognition has been presented. Experiment results prove the effectiveness of the proposed model and

training algorithm.
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Fig. 4 Traffic video scene.
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Table 1

Hor T, J2 07 A W0 1% 2801 B S bRl i 52 )8 T
LB TSR T, & BN % 2 (H 52 Br O
AN TS HUIE 3R 51 8 W S R R X TR
S G 5 H I R — e TR A R A B ARk A A
AL B ACEE A PR ACH UKL S i S
JeREE N A R R I 2R AR UB Y - 2 (L

D i 1 HSLE

Yt VA 4 4 A Sk T 1] s L 11 4%
HE 22 38 FL U] FIF A2 R 9 P~ P4 DU 0 a8 455 5K 28
F U2k P1~P4 PRk A A2 1 I 255 0 il /- 20
ARSI AT A . 1 RN HE AR

The Comparison of Four Algorithms for Traffic Scene 1

R1 AMEENXEGR 1 OXEER

BPD-AGA/Baum-Welch

BPD-AGA

Track Individual Fitness Iterat{iosn Times Igiscririli;fattior} Individual Fitness Iteratfiosn Times IC)iscrirililr;attior}
of Same orrect Rate o of Same orrect Rate o
Mode of HMM Optimal ame , ‘ of HMM Optimal ame , ‘
Solutions Termination Vehicle Steering Solutions Termination Vehicle Steering
Conditions Status/ % Conditions Status/ %
P1 —2.533 8 98. ¢ —2.533 9 98.5
P2 —3.726 9 99 —4.067 12 97. 38
P3 —1.336 2 76. —1.336 4 76.8
P4 —2.086 2 100 —2.086 8 100
Mean Iteration _
. ) 8
Times
GA/Baum-Welch Baum-Welch
Track Individual Fitness Iteration Times Iﬂ)iscrimirration Individual Fitness Iteration Times Iﬂ)iscrimirration
Mode . of Same Correct Rate of ) of Same Correct Rate of
of HMM Optimal o . . of HMM Optimal . . .
Soluti Termination Vehicle Steering Soluti Termination Vehicle Steering
Sotutions Conditions Status/ % sotutions Conditions Status/ %
P1 —2.808 7 98. —11.73 14 96.5
P2 —4.085 7 97 —4.099 9 97
P3 —1.341 7 75. —1.349 7 75.9
P4 —2.086 7 100 —2.086 9 100
Mean Iteration
7 10

Times
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Table 2 The Comparison of Four Algorithms for Traffic Scene 2
R2 AMEENTERR 2 HINLER

BPD-AGA/Baum-Welch

BPD-AGA

Track Individual Fitness Iteration Times Discrimin-ation Individual Fitness Iteration Times Discrimin-ation
o of Same Correct Rate of o of Same Correct Rate of
Mode of HMM Optimal o . . of HMM Optimal o . .
Soluti Termination Vehicle Steering Soluti Termination Vehicle Steering
olutions olutions
wons Conditions Status/ % ons Conditions Status/ %
C1 —3. 844 6 98 —3. 848 6 97.8
C2 —4. 244 8 98.3 —4.174 26 98
C3 —2.488 4 77.3 —2.485 5 77.3
C4 —4.114 8 80. 6 —4.117 37 80. 6
Mean Iteration
. 7 19
Times
GA/Baum-Welch Baum-Welch
Track Individual Fitness Iteration Times Discrimin-ation Individual Fitness Iteration Times Discrimin-ation
Mode ¢ HMM Ootimal of Same Correct Rate of ¢ HMM Ootimal of Same Correct Rate of
ima ima
© Soluti p‘ Termination Vehicle Steering © Soluti p‘ Termination Vehicle Steering
wotutions Conditions Status/ % Dotutions Conditions Status/ %
C1 —3.851 7 97.8 —3.863 16 97.8
C2 —4. 310 7 97.8 —4.322 10 97.8
C3 —2.504 7 76.4 —2.511 11 76.4
C4 —4.198 7 80 —4. 285 55 80
Mean Iteration .
- 7 23
Times
Table 3 The Comparison of Four Algorithms for Traffic Scene 3
R3I AMEZEWNZTEFSINNLER
BPD-AGA/Baum-Welch BPD-AGA
Track Individual Fitness Iteration Times Discrimin-ation Individual Fitness Iteration Times Discrimin-ation
Mode f MM Optimal of Same Correct Rate of ¢ MM Optimal of Same Correct Rate of
© Soluti p‘lma Termination Vehicle Steering © Soluti p‘lma Termination Vehicle Steering
otutions “onditions Status/ %% otutions “onditions Status/ %%
Conditi S /% Conditi S /%
S1 —3.203 5 100 —3. 386 6 100
S2 —1.334 2 100 —1.339 3 100
S3 —3.022 12 100 —3.039 48 100
S4 —3.785 4 99. 6 —4.032 18 98.3
S5 —1.986 5 97 —1.998 4 96. 1
S6 —4.543 6 98.5 —4.547 14 98.5
Mean Iteration
6 16

Times
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Table 3 (Continued)

BPD-AGA/Baum-Welch

BPD-AGA

Iteration Times

Discrimin-ation

Iteration Times Discrimin-ation

Track Individual Fitness . . Individual Fitness . .
Mode K of Same Correct Rate of K of Same Correct Rate of
of HMM Optimal T it Vehicle Steeri of HMM Optimal T it Vehicle Steeri
. ermination ehicle Steering . ermination ehicle Steering
Solutions Solutions
orutions Conditions Status/ % orutions Conditions Status/ %
S1 —3.392 7 100 —3.410 13 100
S2 —1. 340 7 100 —1. 340 6 100
S3 —3.239 7 100 —3.239 38 100
S4 —4. 351 7 98 —10. 69 9 96. 8
S5 —2.038 7 96. 1 —2.109 6 96
S6 —4.652 7 98 —4.671 33 98
Mean Iteration
. 7 18
Times
5.2 4 M fE92 15 3| It Baum-Welch B L H ) HMM 4~k ,

M 1~3 B Ie 45 Rl LUA

1) BPD-AGA/Baum-Welch % 7% 5 BPD-AGA
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