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Driving-Behavior Estimation Based on Vehicle-Following Behavior
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Driving-intention estimation is attracting a lot of attention now, and it is expected to apply to the intelligent transport system. The main method
is to construct an average model trained by enormous amounts of data, and the estimation is executed using the model. However, since a driver has
his own characteristics, the average model might have the limitations. The proposed method focuses on the following behavior behind the preceding
vehicle. Each driver shows different acceleration, deceleration, a gap between vehicles, and so on. Our method extracts the features from the

following behavior and estimates the current driving behavior.

KEY WORDS: Human engineering, Driver condition, Driver model/rider model, Driving-behavior estimation (C2)

1. Fim

BT TTZREIC L D &, K 90%D A3 EH i )S N A1)
RIRZRVFEETHESONTWS 1) . 20728, BE)
HEHR S S ONERR R S A T I DS AT SRR i F - R
ELTHEHAINTEY, BEOEDRNAZR# L, faRiegm
TR ST, BEREICEE A OT V2T ADBECHEH
fEENTWD. JATHEIC L D &, RBFHIIEREE 1T
RRHCZHT 2 (2) . b L, MESHERICRT 5 iz il
X D AN BRI RE S 4L, EHRE I O D 2 L 23 AlEE
ThHIUE, SEFHMORBICERTE % LTRSS,

Fex OB V— TV IMBNTT D B R A RET 5 2 &
AR FIEEER L, A TR AHNIREE L TiEx,
FRICLDHEINETNEMEL Q) . Z0XH>%7T7a—
FITFE T — 2T DR T T VBRSNS Z b L
72%. UL, EEEE ISR OIS, iR A X0 e
o T kfix BRI S, B D@ TE A L D72, 1
DB 2T T M L DFHANTETIHBERARH D & TRSH
%. & 2T, BURANZIT D iR O TR A HEE T 5 2 &
NA[EETHIUL, ZTORRICESW TR T V2L S8
Lol T e —FREZLND.

= BB IIATHIBNERH IS 2 B ZEEh ) D IEHR O fE R
I 2 FEERE L, MRS A TR E O A K
U 27 RMEE A RIS L 4) . Lo L, ZoHiss
PR IARPR IR & KFE L, REfe/efE & 722 2 ME» &
%. Filev &I3SATEMIZEIET 2@#fi5E 4 2 KGR E LT
W, BRSBTS 2 SOFA AR E BEER A R
1) HHUKS: (113-8656 SURUXAIS 7-3-1)

2) <V X (KK) (221-0022 #h5) 1| BRI TARAR) 1 X ST RRT 2-5)
3) < & (k) (730-8670 Jis VR ZZ 35 RRIF HIT B H 3-1)

Fig. 1 Problem Scenario
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Fig. 2 Aspects of Proposed Potential Field : (a) a case when the
target is slower than the preceding vehicle and (b) a case when the
target is faster than the preceding vehicle
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Fig. 3 Driving Simulator : (a) a systematic diagram and

(b) a picture of the driving simulator
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Fig. 4 Experimental Scenario : (a) a case that the target follows the preceding vehicle, (b) a case that the lead vehicle accelerates
and (c) a case that the preceding vehicle accelerates
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Fig. 5 Repulsive Energy under Each Driving Behavior
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Table 1 Average Repulsive Energies

Driving Behavior Cautious Normal Hurry

Repulsive Energy 0.20J 0.29J 0.44J
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Fig. 6 Accuracy under Each Driving Behavior
by Estimation Methods
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Fig. 7 Accuracy under Each Driving Behavior
by Filtering Methods

Table 2 Accuracy Comparison by Filtering Methods

None Bayesian Proposed

Accuracy 66.6% 66.2% 69.0%
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Fig. 8 Estimated Driving Behavior

Table 3 Performance Comparison

Basic Mikami® Proposed

Accuracy 65.2% 65.1% 69.0%
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Table 4 Number of Estimated Driving Behavior

Estimation Result
Cautious Normal Hurry
Cautious 30238 12420 1275
Ground
Normal 16482 17036 10229
Truth
Hurry 882 3273 39815
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