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0 Summary[] Face detection is a hot research topic in Computer Vision; the field has greatly
progressed over the past decade. However, to our knowledge, face detection in low-resolution
images has not been studied. In this paper, we use a conventional AdaBoost-based face
detector to show that the face detection rate falls to 39% from 88% as face resolution decreases
from 24 x 24 pixels to 6 x 6 pixels. In order to raise the face detection rate when using low-
resolution images, we propose a new face detection method comprising four techniques. 1.
Using an upper-body detector. 2. Expansion of input images. 3. Frequency-band limitation
As a result, our method improved the face

of features. 4. Combination of two detectors.

detection rate from 39% to 71% for 6 x 6 pixel faces of MIT+CMU frontal face test set.

Key words: face detection, low-resolution
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Fig.18 Results of the proposed method as applied

to 6 X 6 pixel evaluation images. See Fig-
ure.6.

10

ooo

e J0ODUDO (DODODOUUOULDOU)OODO

e JOOOOOO

00o00ooooooooo
goooooooooOooooooiv0oboooooo
goo0O0oooo00o2o00000000000000
00ooooooooooo 21000000 20,210
00000000o0o0o0o0o0o0oooooooooooo
oo0o0o0oo0oooooooo0o0ooo0oOoOoooooo
gooooooooOooooobOOoboOoOobooOoooonoo
goooOooooOoOo0oOoooOoOoO0OoOoOOOoooOOOOoo
gooomooo0oOoooooOoooooooO0oOoo
oooooo100000090000 9000000
0000o0ooooooooooooooooooogno
00000000000ooo0ooooooooooooo
0000000000o00o00o0o0o0o0o0o0oo00o0o
goooooooomooOoooooooocoonoon
000000o0oo0ooooooooooooooooo
ooooo
000ooo0ooooooooooooooooooo
000000000000000000000000a
gooo0o0ooomoooooooooooooboOoOoo
00000000000ooo0ooooooooooooo
0000000000o00o00o0o0o0o0o0o0oo00o0o
goooooooomooooooooooooOoOoo
00000o0o0ooooooooooooooooooo
000000o0o0o0o0o0ooooo0o0o0o0o0oo0oooo
0000000o0oo0ooooooooooooooooo
000000000000000000000000a
goooo0ooobomooooooooooooboOoOoo
000000000000000 (48x48000000
00000000 24x24000000)0000000
0000o0oo0oooooooooooooooooono
oooooooo
gbooooO00exe0O0O00O0O0O0OO0O0OCOOOO
0000000o0oo0ooooooooooooooooo
gooooooooooOo0o0oo 2200000 2200
oo0o0oo0ooooo0ooo0 1wooooooooooo
000o0O00000o0O0o00o0o0Oo0O exeOO0O0OO0O0OO
goO0O0O000CO0O000O0O000 24x24000000
O0024x240000000000000000 6x60
goooooooOoOooooooobDOexeO0O0O00O0O

6)MIT4+CMU 000000000000DO0O0O0O0O0O0O0DOOO
goboOooo0oO0o00O0oO0b0O0o00OO000000000



go0ooooooooooooo

019 0000000000 mO:24x24 0000000
O:6x6 00000000000O0D0OOOCDOO
Fig. 19 Detected results of faces with out of plane
rotation. left: results of 24 x24 pixel faces.
right: results of the proposed method as
applied to 6 X 6 pixel faces.
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Fig.20 Faces with narrow eyesocket. left:24x24

pixel face. right:results of the proposed
method as applied to 6 X 6 pixel faces
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Fig.21 Faces with wide eyesocket. left:24x24 pixel

face. right:results of the proposed method
as applied to 6 x 6 pixel faces
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Fig.22 Top: detected using a 24 x 24 face detector. Middle: detected using

a 6 X 6 face detector. Bottom: detected by the proposed method



