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A method of target maneuver intention recognition

LIU Zhigang, ZHANG Ke', LI Jie
(Technology Innovation Center, Sichuan Jiuzhou Electric Group Co., Ltd, Mianyang Sichuan 621000, China)

Abstract: It is necessary to carry out the reasoning to realize effective judgement of target maneuver
recognition based on information of target position and motion state in order to meet the needs of target
behavior prediction in the multi-purpose application such as battlefield identification and civilian target
surveillance. Aiming at the problem that the original geographical location cannot provide semantic
information, this paper adopts fuzzy membership theory to construct road grid model to extract semantic
feature of target position, and the possible derivation error of location semantic is avoided by using K
Nearest Neighbor(KNN) method. On the basis of positional semantic modeling, the target maneuver action
is inferred with Hidden Markov Model(HMM). Combining with the application of airport surface
surveillance, the simulation results show that the accuracy of the proposed method based on model of
location sematic feature and KNN is improved compared with the general HMM.

Keywords: maneuver intention; road gird; fuzzy membership; K Nearest Neighbor; Hidden
Markov Model
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Fig.4 Geometrical relationship of road grid fuzzification
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Tablel Prior probability of located road grid Table2 Prior probability of maneuver intention last time
straight lane left-turn lane right-turn lane cross road 2o straight turn left turn right stop
0.4 0.2 0.2 0.2 0.4 0.2 0.2 0.2
F 3 MBI - AR 7 4 YLl E-InEE &R
Table3 Conditional probability of maneuver intention—speed Table4 Conditional probability of maneuver intention—acceleration
high speed intermediate low ultra-low constant speed accelerate decelerate
go straight 0.2 0.4 0.3 0.1 go straight 0.4 0.3 0.3
turn left 0 0.1 0.8 0.1 turn left 0.6 0.1 0.3
turn right 0 0.1 0.8 0.1 turn right 0.6 0.1 0.3
stop 0 0 0.2 0.8 stop 0.1 0 0.9

R 5 (EMZIPLBIERE, SEE RS- ST L35 A R

Table5 Conditional probability of (maneuver intention last time, road grid)-maneuver intention present time

go straight turn left turn right stop

go straight straight lane 0.70 0.10 0.10 0.10
go straight left-turn lane 0.30 0.60 0 0.10
go straight right-turn lane 0.30 0 0.60 0.10
go straight cross road 0.3 0.30 0.30 0.10
turn left straight lane 0.80 0 0 0.20
turn left left-turn lane 0.30 0.60 0 0.10
turn left right-turn lane 0 0 0 1.00
turn left cross road 0.10 0.80 0 0.10
turn right straight lane 0.80 0 0 0.20
turn right left-turn lane 0 0 0 1.00
turn right right-turn lane 0.30 0 0.60 0.10
turn right cross road 0.10 0 0.80 0.10
stop straight lane 0.50 0 0 0.50
stop left-turn lane 0.20 0.40 0 0.40
stop right-turn lane 0.20 0 0.40 0.40
stop cross road 0.25 0.25 0.25 0.25

# 6 CYFI 2PN A, Ar 8- SR

Table6 Conditional probability of (maneuver intention present time, road grid)-course

hold clockwise anticlockwise
go straight straight lane 0.8 0.1 0.1
go straight left-turn lane 0.8 0 0.2
go straight right-turn lane 0.8 0.2 0
go straight cross road 0.8 0.1 0.1
turn left straight lane 0.2 0.1 0.7
turn left left-turn lane 0.1 0 0.9
turn left right-turn lane 0.3 0.3 0.4
turn left cross road 0.1 0 0.9
turn right straight lane 0.2 0.7 0.1
turn right left-turn lane 0.3 0.4 0.3
turn right right-turn lane 0.1 0.9 0
turn right cross road 0.1 0.9 0
stop straight lane 0.4 0.3 0.3
stop left-turn lane 0.1 0.8 0.1
stop right-turn lane 0.1 0.1 0.8

stop cross road 0.4 0.3 0.3
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Table7 Evidence sequence for effect analysis based on KNN 8 | 5 08
time sequence evidence original result KNN result S = = 2 §0 6
grid straight lane straight lane § E10 3 §
T1 speed intermediate intermediate _g § fé g 0.4
acceleration constant constant 9 305 2702
course hold hold =g 0
grid straight lane straight lane =0 1 2 3 4 1.0 1.5 2.0 2530 3540
™ speed intermediate intermediate time series time series
acceleration constant constant = 1.0 based on KNN evidence 1.0 based on original evidence
course hold hold o 2 w
grid right-turn lane straight lane g E; 0.8 ‘i 50'8
T3 speed intermediate intermediate 2 5 0.6} = 30.6
acceleration accelerate constant = 0.4 L 2
2 0. 8 304
course hold hold 95" 8 o E
grid straight lane straight lane g 0.2 s 02
T4 speed low low 0 0
acceleration constant constant 1 12 3 4 10 1520 253.0 3540
- : ime series time series
course anticlockwise hold . . . . o
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Table8 Evidence sequence for effect analysis with road gird

time sequence evidence without grid with grid
grid / straight lane 20 without location grid 04
1 speed low low = 18 g 04
acceleration decelerate decelerate o E }461 S € 0.39
course / hold g é i% Ei‘é’ 8%5
grid / straight lane S 5038 <2 5 0.2
5 5 -
speed low low 2 306 s 3 0.15
T2 , g 204 g 2010
acceleration decelerate decelerate g 0% £ 0.0 | _ : B
COlrlircie j 1i ht—}z: lane tirr%e seées ! | 2 t.iréle .se4-rie.sé | 6
g g with location grid
™ speed low low - 8.8—§g0 straight
acceleration constant constant - o 2 VY eptumnleft
5 S E 0.7 & turn right
course / hold g 22 08 mstop
erid / right-turn lane g % 5 82 .
T4 speed low low i 8 2 03
acceleration constant constant = = é 8%
course / anticlockwise ' il 1.1
: i P . t 1 2 3 4 5 6
grid / right-turn lane time series time series
s speed‘ low low
acceleration constant constant Fig.8 Comparison of movement intention recognition
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