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Development a system of detecting and recording

human location in the same area of robot

Masaru Shimizu
(Chukyo University)

Abstract:

In this research, I developed a system of detecting and recording human location in the same area
of robot. I used CO2 sensor for human detector, ARToolKit for localization of robot. Depend on
results of this experiment, we can construct same system for everyone cheaply. If this system will
be equipped every robot working at home, office, factory, every robot can be became a rescue robot.
In rescue scene, we want to know victim's location. If we use this system everyday, we will know
victim's location automatically, already before disaster. So, robot near by human needs a human

detector for ordinary life and emergency.
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#1 Robot Specification

Robotl Robot2
SenseAir S8 SenseAir K30
COZ Sensor Located over 30cm high CO2 Sensor Located 5cm high
Range Sensor | URG-04LX Range Sensor | TMU-03LX
Color camera(NTSC output) USB Camera
Camera Angle of view : 100 degree Camera Angle of view : 50 degree
Locomotion 4 legs with crawlers Locomotion 2 Wheels and 1 free caster
Moving speed 10 cm/s Moving speed 20 cm/s
Size(WxDxH) 230 x 500 x 450 mm Size(WxDxH) 350 x 450 x 300 mm
Embedded Embedded
CPU SHZ2 7145F CPU SH2 7145F
Core2Duo 2GHz,
Note PC 2GBytes Memory
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#2 Image Pattern Location

Marker No. Markerl Marker?2 Marker3 Marker4 Marker5b
Marker Name P0O00 P0O01 P002 P003 P004
Location
(X,Y) (-2500, -500) (-2500, 500) (-2500, 1500) | (-2500, 2500) | (-1500, 2500)
(Unit:mm)
Marker No. Marker6 Marker?7 Maker8 Marker9 Marker10
Marker Name P005 P006 P007 P008 P009
Location
(X,Y) (=500, 2500) (500, 2500) (1500, 2500) Unused (2500, 2500)
(Unit:mm)
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#3 Estimation of robot (CO2 sensor ) location

True location (-1500,1500) (-1000,1500) (-500,1500) (0,1500)
Detected image
patterns P004 P004, POO5 P0O05 P005, POO6
Location
(Bemoted) (-1673, 1174) (-1058, 1334) (-523,1298) (86, 1374)
(-1500,1000) (-1000,1000) (-500,1000) (0,1000)
P004 P004, POO5 P0O05 P005, POO6
(-1614, 778) (-1093, 829) (-542, 807) (50, 876)
(-1500, 500) (-1000, 500) (-500, 500) (0, 500)
P003, PO04 P004, PO05 A O PO05, PO06
(-1618, 288) (-1124, 248) (-498, 254) (-165, 327)
(-1500, 0) (-1000, 0) (-500, 0)
P003, P004, P003, PO04, P0O05, POO6,
P0O05 P0O05 PO0O7
(-1508, -263) (-1052, 6) (-478, -20)

3.2 CO2 =5

Robot2 M L, KA 5 5emfEEDE X DOCO2ME AL 72, 1A TR1H™ Btv v 7
V) EHI 4T 5 728, vAR v b EROGHIGATICEE ¥, Zha#DiR L TCO2iRME 23l L
72 (Fd), FEBRT 4 — N PERICH 2 CO2 (B 112> T3 A) » 65 OFEEI R ILfHI L T,
CO2UREMEL K B2 BIR A MER L 72, FEHuL, MIUIKRREZ ROMIZ L 7243, il T & 0225
DA DD, K EZEAZ TGHIZTS &, B<HONRNE — s hiz,

#4 Measured CO2

Location of (-1500,1500) (-1000,1500) (-500,1500) (0,1500)
&%ﬁr?g%fg)) 544.06 529.80 618.35 533.88
(-1500,1000) (-1000,1000) (-500,1000) (0,1000)
528.69 566.64 504.40 508.08
(1500, 500) (1000, 500) (-500, 500) (0, 500)
567.52 622.37 824.08 586.80

(-1500, 0) (-1000, 0) (-500, 0)

606.66 581.10 818.68
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