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In this research, the purpose is making system of detecting human by using the thermography for Patrol Robots. Because they have different

temperature between human and the environment, we can detect human by the thermography. We found the way to decide the range of

temperature automatically to clip out the image of human from the thermography. And, We suggested the way to cut the elements beside

human and proved the effect by experiment.
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Table 1: Specification of NeoThermoTVS-610

Measuring range -15003000
Accuracy + 20
Resolution 010
0 Uncooled focal plane array
Detector [0 (microbolometer)

Spectral range

8014p m

Field of view

25.8° (H)x 19.5° (V)

Thermal image pixels

320(H) x 236(V)

Video signal output NTSC/PAL
Frame time 30 frames/s
Dimension W115mm,D217mm,H142mm
Weight 2.6kg

Fig. 1: NeoThermoTVS-610
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Table 2: Specification of Video to IEEE1394 converter

O NTSC/PAL
O RCAx 2
0 Y/C(S-Video) x 1
O IEEE1394-1995/1394a,6pin
0 UYVYS, RGB32, RGB24, Y800
0 W32mm x D58mm x H95mm
0O 165g

Video formats

Analog input

Bus interface

Color formats

Dimension
Weight

Fig. 2: Video to IEEE1394 converter
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[[] Range of value to clip out

Fig. 3: Handling image to clip out certain range of numerical value
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Fig. 4: Example of Cumulative frequency histogram
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Table 3: The features of form per posture

oo ooo | ooo | oooo | ooo
ooooo | 627% 29 0.34 0.31
ooooo | 64.8% 52 0.22 0.61

ooo 29.2% 1.3 0.25 0.18

oo 40.2% 1.0 0.84 0.21
ooooo | 43.0% 1.4 0.45 0.11
ooooo | 59.7% 1.4 0.59 0.15

Fig. 5: upright-forward  Fig. 6: upright-sideways Fig. 7: sprawl

-

Fig. 8: sitdown-sideways

Fig. 10: squat

Fig. 9: on four limbs

321 000000
gobooobooooobooooooooobooooboboooo
0000000oooooooooooO2smO0Oooooon
oooOoOo o000000ooooooooo20000000
gobooobooboooboooooobooooooooooo

322 0O0O0O0OOOOO0O0O0O
0000000000000000000000000000
00000000000000000000000000000
000000000000000000000000
0000000000000000000000000000
0000000000000000000 (@ 50000000
(0 60000 (@ 7000 (@ 8000000 (@ 9ODD000
(0 10)0000000000000000000000000
000000000000000000000 30000000
0000 30%065%0000000000000000000
00000000000025%000000 75% 000000
0000000000000000000000000000

323 000000

00oooo00o0o0o0o0ooooooOooOoooooooogoao
gobooooooooboooobooooooboooooboooooo
goboooboooobooooboooooo0oobooOoOooooo
gooo

gobooobooobooooOooooooOoOoboooooo
Ooo00ooO0o0ooooo0300000000000000000
oo0oo0boo0o0o0oooo0o0oooOsSo0o0ooooooooon
oooooooooooOoOoOoOoboboobobooboooooooolo0O
gbooooboooooobooobobooooboboooboo
ooo

324 0OOOOOODO

gobooobooooboooooboooooobooooooooo
gobbooobooooboooobooOoOoOoOoOoOoOoOoOoOoOoooo
gobooobooobooooboooobooOoobooOooooo
gobboooboboooboooobooooooOooooooooa
oooooooooboooobOoOoUOULoUoLoooooOooo
ooooooo

OpenCV O cvFindCoutour 0 0 0000000 OOO0OOOO
00000000000 00000 cevHoughLines2 0O O OO
goboooooooobooooboooOoooOooobooOoOooooo
O[5sjo0000o0oooo0o0ooooooooosolooon
gobooobooooboooooboooobobodoobbooonn

oooobo0oooo0o0oOo0oLoOoOoUooUoLooooooooo
goboooboooboooboooooboo0ooobooooooo
0000000000000 O0oOooOooooooooooo 30
gobbooobooobooooboobooooboooobooooooo
oooo4000000000000000O000O00O00OCOO
oo0oO0oooO0o0ooooooooooo4000000O00DOO
ooooooooooooooooooooo

4. 00O0oOoOoOooooooo

gboooooooooboooboooobooooooooboooon
gobboooboooooooobooooooOooooOoOooooo



ooooboooooooooooooOoooooOoooooOoooooo
000000000000000 12,16,20000000000
13,17,210000

0O 13000000000000000000000000O
goooooooooobooboooOo0oOo0oOoOoOooOooOooo
Oo00o0ooooco0000 40000000000D0O0DO
gooooooooboooboob0b017,21000000000000
oobooooooooooooooOooOoooOoOoOoOooOOoOoooo
ooooooooocobooooooooooOoOoobOOoOoooo
000000000000000 18,2200000000000
ooo

ocoooooooooobobbobobb0oOoOoOoboOoooogo
ooooooooooooooooooooObooooOobooooo

Fig. 11: Image of Human and Light

Fig. 12: Thermography of Fig.11

)

, — by
Y i

Fig. 13: Binary Image of Fig.12

Fig. 14: Detection Image of Fig.13

Fig. 15: Image of Human and LCD Fig. 16: Thermography of Fig.15
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Fig. 17: Binary Image of Fig.16

Fig. 18: Detection Image of Fig.17

Fig. 19: Image of Human and Heater Fig. 20: Thermography of Fig.19

Fig. 21: Binary Image of Fig.20 Fig. 22: Detection Image of Fig.21
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