A% FH11H
2014 4 11 A

ol B
CHINESE JOURNAL OF LASERS

72 ] N IRy V7 5 R

November, 2014

OB EHES % A&

Gl R K% B 5 TR,
BE 3 ANSPla AR R4S
PR EE L. AR & B EOLE

BEOLE IR

K TFES 250061)
[E) T HR) S o7 BR % () AL 4R M T — AR 1 00 A s U0 # K DM RO B 2 R 2
T AR I B TR AT G ARG oK HL 0 D 2 R A B 2 Bl M S RO 2
4 30 285 0000 2 UL 0 0 ) — ot S B e B TR) 2 S R o X AR I e i 4
BAVCRE . X3 & A A bR . RAETAE—
B ST T %07
JE R B

T JEE A9 ST 08 AR 40 A 9 G I H A
HESES  TP242.6; TN249

9 B B bR A SE B SR BR o 20 25 M0 0 o TG 4 ) 45 A% a8 B R 5 L ok A IR — B 220 S R 9Ok R i

SEH I T IT7 A AR RN 4 R 52 5 BRER R A AT L 5 3 T IR RE O BB DT TE AR L L AR R G E ARG
FR IR AR

R L WOLTE R EALERER B P S R

ﬁ%ﬂﬁ o AR A AT s, B 9 ) A

AT R, LI X & S &
A

XEfARIRED A

H 7 1 1R
AR B 5 BT
dOi:

10.3788/CJL201441.1108007
Human Localization and Tracking in Service Space
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Abstract To solve the problem of human localization and tracking in the service space of human-robot coexistence,

a novel method based on collaborative perception using distributed laser radars for human tracking is proposed. First,

Key words

targets between two frames are associated using association gate based on their positions and speeds

laser data obtained from each of radars is evaluated statistically, separately. All data are divided into static data and
and tracking success rate

Sensors

results demonstrate the effectiveness of the proposed method in solving the problem of human localization and
point method; association gate
OCIS codes

dynamic data. Static data are employed to calibrate the laser radars for background subtraction. Dynamic data are
tracking. Compared to vision-based tracking methods. the system performs better in terms of localization accuracy

point algorithm is implemented on each frame of laser data to distinguish the targets

then sent to server computer by wireless network. Data from different radars at the same moment are formed into
one frame to realize data synchronization and integration. Finally, contour model matching based interative closest
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Fig. 1 Data flow diagram of human localization and tracking
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Fig. 2 Detection model of human contour
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Table 1 Pseudo code of tracking algorithm

Tracking Algorithm

for each existing target
calculate the most likely related cluster points;
update_track (cluster points, state parameters of the target) ;
remove all laser points near the cluster;
if (the number of removed points is less than min_num_point
or model matching error is greater than d_m_matching)
delete this track;
end if
end for
while (there are remaining cluster points)
calculate model matching error based ICP algorithm;
remove all laser points near the cluster;
if (the number of removed points is greater than min_num_point
and model matching error is less than d_m_matching)
create new track;
end if
update_track(cluster points, state parameters of the target )
calculate model matching error based ICP algorithm;
update thecurrent location of the target;
calculate the current speed of the target;
if (the parameters of the target is constrained by association gate)
return(the current parameters of the target) ;
else
delete this track and create new track at this location;

return(the current parameters of the target) ;
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Table 2 Summary of results in tracking experiment

Tracking methods Moving speed /(m/s) Success/total /frame Success rate /%
Vision-based Tracker'- 0.10~0. 25 3067/4800 63. 90
Our System 0.10~0. 25 4153/4800 86.52
Vision-based Tracker!'" 0.75~1.00 2815/4800 58. 65
Our System 0.75~1.00 4362/4800 90. 88
Vision-based Tracker!'- 1.30~1.50 2191/4800 45. 65
Our System 1.30~1.50 3986/4800 83.04

K5 AR B4R

Fig. 5 Human tracking results
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