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Pedestrian Detection Using On-board Far-InfraRed Cameras

MAasayosHI AOKIt and NOBORU YASUDAf't

There are many active researches on pedestrian detection using on-board Far-InfraRed
(FIR) cameras. A far-infrared image display system as a vision assistance for a driver and
a warning system of pedestrian ahead detected from far-infrared images are commercially
introduced for passenger vehicles. In this paper, characteristics of far-infrared ray and tech-
nological trends of far-infrared camera will be explained. Then topics will be changed to
far-infrared image characteristics and image processing. Finally, an overview of far-infrared
image application for pedestrian detection trend will be given using papers in two international

conferences IV2005 and OTCBVS’05.
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Table 1 Categories of infrared (schemel).

000 O near infraredO
000 U intermediate infrared0
000D far infraredD

0.75-2.5 (um)
2.5-25 (pm)
25 (pm)-1 (mm)

02 00000000000 2
Table 2 Categories of infrared (scheme2).

000 O near infrared0
000 D intermediate infraredO
0000 far infraredO

0.75-3 (pm)
3-7 (pm)
7 (pm)—1 (mm)

03 OO0Oooooooooo
Table 3 Temperature and maximum energy of
wavelength.

00 [°C] | wavelength [pum]
650 3
250 5.5
80-150 6.5-8.2
25 9.7
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Table 4 High transmission band.
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17.0-22.0

0000 intermediate infraredO
0000 far infraredD
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Fig.1 Sensitivity improvement of infrared rays sensor.
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Fig.2 Sensitivity improvement of VOx and Amorphous
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Fig.3 Optical reading method.
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Cadillac Deville  (Option)

“Night Vision”

(Uncooled IR sensor)

Cadillac’s Night Vision systam fets drivers ssa
five times Larther than low beams because it
views the heat, not the light, emitted by abjects.
Night Vision ;

range
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Fig.4 Set up of the far infrared camera for the vehicle.

05 O00000O0DODODOOOOOO
Fig.5 Pedestrian detection using stereo infrared camera.
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Fig.6 System architecture.
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Fig.7 Results of the pedestrian tracking.
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08 DOODOODO
Fig.8 Results of the pedestrian detection.
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Fig.9 Results of the pedestrian detection.
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Fig.11 Simple shape model (left). 3D shape model
(right).
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Fig.12 3D model of walking pedestrian.

gooob0oOooo somsooooooooooo

oo0oo0o0oboOoobooOoooboooooo

“Model-based validation approaches and

matching techniques for automotive vision

based pedestrian detection” '*
3000000000000000 three-step algo-

rithm0 000000000000 0OOCOOOOO

J000ooooo0ooooooooooooooo

oo3000000o0ooaon

e JIUIUDDOUOODOODDsymmetriesD0O OO
0000 0dvertical edgesD OO0 O 00O

e JIODODOOUOUOOaspect ratiol 0O O OO0
0O O O particular shape featuresO0 O O 00O O

e O0IIDDODODDOOIDODOOOIODODODODOODO
goooooooOobD 20000000000DAO

0oooooooooooog

2.1 Simplemodels 000000000 20000
00o0o0o00o0oooooooDOooooooon

oo1oomm

2.2 Different postures and clothing characteristics
goboooOo30ooooobooouooboooooo

ooooi11oodm

2.3 Useof alarge model set 200000000

oooo20000000 12

2.4 Exploiting sensor characteristics

ooo

2.5 Fat models

ooooo

goooooobooboooDo

goooooooooooooooo 7

013 0000oooooo
Fig.13 Examples of real model.

014 300000000000000
Fig.14 The three parts of the pedestrian image.

oooogo

2.6 Realmodels OO0O0OOOOODOOOOODOO
o0o000ooo0oUooooooooooooooooo
oooD 13

2.7 Dynamic models bounding box 000000
00o00ooooooooooooooo

28 3000000O0OOUODOOODODODOODOOODOO
0 0400200400000 14000000000
O00o0O0o0oO0oOoOoOODOO00O0oOoOOoOOoOoOoOoooOod
000ooooooooooo

6. 00000D0OO0OODODOO

00000000000 300000000 150
000000000000000000000000
00000000000 1509000000000
000000000000

OO0 15000
010000000000000
000000000000000000000000
000000000000000000000000
00000000000
02000000000000000000
000000000000000000000000
000000000
0ooooooo'oo

00000 cube30000000000000OO
00000000000000000000000O0
000000000000
e 000DDODOODODOOO TH7102MXO NEC

ODO0MMOO00 320x 240000 8 14umO000



8 ooooooooooooooooooooboboooooooo Mar. 2006

015 00000DDO0O0OD00O00000000D 30000
Fig.15 Fusion of three different camera images.
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