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Robust Image-identification Methods for
Camera-equipped Mobile Devices

TAKEHITO ABE, 1213 ToMONORI TAKADA, 31
HaruM KawaMURA, ¥ Hirosuar Fua,® Hipekr Koikg!?
and NOBORU SONEHARA f1:12

If the user is to gain easy access to more sophisticated content-based ser-
vices, mobile devices must have highly efficient image-based retrieval functions.
Since current technologies were designed for the server, this paper proposes a
light-weight algorithm to extract image features. The algorithm yields a com-
pact feature by extracting only a simple pixel value inclination in each block
partitioning the image; each block is quartered and the difference between the
average value of pixels in the target quarter and the average value of those in
the remaining quarters is taken to be the “inclination” value of the block. The
resulting feature (the sequence of inclination values of the block) can be used

to identify content by accessing compact records held in the mobile’s memory
and thus access the appropriate services in a time and cost-effective manner.
The method is implemented on a typical modern cell-phone with camera and
validated in experiments on images degraded by noise, image distortion, and
lighting effects. The results show that the proposed method is superior to
existing ones.
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Table 1 Design of image identification systems with mobile devices and a processing server.
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Table 2 Label name and difference between two signs.
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Table 4 Identification result in various sample images.

precision recall
oag smp300 smp3975 smp300 smp3975 oo
MC8 0.95 0.95 1.00 0.94 75
0.98 0.97 1.00 0.90 65
MC16 0.99 0.98 1.00 0.99 65
1.00 1.00 1.00 0.99 40
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Fig.6 Identification speed.
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Processing inside cell-phone Network
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Fig. 7 Implementation on camera-equipped cell-phones.

goboboool1sboboboooooooobooooboooobooboooooooooooonn
OoooOoMC8OOOOOoOoOooooDz2e000000000000000C0O0O00O0O00O0OO
goooooooooooooobooooooboooooooooooooooooDoonoo
goooooooooooooobooboooooobooooooooooDboOoboooooDbo
oobooooooooo

6. 0O 0O O

oboboooooooooooooobobobobobobooooooooooooooooOobobon
godooooooobooooooooobooodlioooooooooooooboooonoon
gooooboooooooboooooooooooooooooooooooooooo
oooboooooooobooobooooooooOoboOooobooooooboooOooooonoa
ooboodooood

goboooooooooboooooobooOoobOobOOoO00ooOoDOobOboOoOooDboon
gobboooooooooboooOoobOboOoooobOoOoOoOooOoOOobOboOoOoODoOo
ooooooooooobooooooobooboobOboOoboOoOobOObOCO0oOoboboobooOoo
gooooboooooooboooooboooobooboooOoobooooOobOOoboOoooobooboo
goooobooooooobooooooboOoboooooOooboooboooDbOoboOooooobo
gobooooboooooooooboo

00 OooooooobocooooooboooooOOoOoOoOoOoOobOOoOoOoOoooOoOboOoo

© 2009 Information Processing Society of Japan



20 ODO0oOoOooOoooooobooOoOoOooooooOoOoOoOoOooooooo

gboboooooooobobobobobooboo

g o 0 0o

1) o0ooU0oU0oooOoUoU0o0ooOoULOOooooUOoOoLooUDUOoDo
000000000000 00ONTTOOOOOOOOVol.14, No.10, pp.24-27 (2002).

2) QR Code.com. http://www.qrcode.com/

3) b0oUoUOooUoUOoOO0oOUOoLOUOoLoUOOLOOOoUOoDUOoOUOoOOoOO
0IDO0000000000000000 D-II, Vol.J87-D-1I1I, No.12, pp.2188-2197
(2004).

4) Nakamura, T., Katayama, A., Yamamuro, M. and Sonehara, N.: Fast watermark
detection scheme for camera-equipped cellular phone, Proc. 3rd international con-
ference on Mobile and ubiquitous multimedia (MUM ’04), New York, NY, USA,
pp.101-108, ACM (2004).

5) Flickner, M., Sawhney, H., Niblack, W., Ashley, J., Huang, Q., Dom, B., Gorkani,
M., Hafner, J., Lee, D., Petkovic, D., Steele, D. and Yanker, P.: Query by Image
and Video Content: The QBIC System, IEEE Computer, Vol.28, No.9, pp.23-32
(1995).

6) 00000000000 00O0O0DOO0O0O0OO0O0O0OD0ODDOODOOOOOOOO
0000000000000 00000D00000000OVol40, No.SIGO3(TOD1),
pp.171-184 (1999).

7y 00o0000O0O0ooOO0U0U00O0000DUODO0O0O0OUOOOOODODOOOOO
0000000000000 00DoDo00oDOO00oO00DOO0DO0DO00DndVol.42,
No.SIG01(TODS), pp.171-181 (2001).

8) 0000000 L0OL0L0OLU0ULOUOUOOLOO0OD0OLOUDOOO Meeting on
Image Recognition and Understanding (MIRU2005), pp.685-690 (2005).

9) 000000000 0ODOD0O0O0O0O0D0DOO0U0O0OD0OODO0O0OO0UD0O0OO0O0OONTT
DoCoMo 0000000 DODOMOVol.13, No.3, pp.6-10 (2005).

10) Do0OoOoUoUooOooOoUOoOoO0ooOoUOOOOUDOO0OLOOoOoOoUDOOOOoo
0 0 Vol.17, No.12, pp.57-62 (2006).

11) 0000000000000 00D00000000000UONTERNET magazine,
Vol.2005, No.04, pp.114-117 (2005).

12) OU000oO0oU0OoO0oOooU0oO0oOoUoOU0oOOoUoOUoOO0oDOoUOoOoLOOoUoOOn
O00000U0o0oOooog ()0 Vol.127, No.4, pp.636-643 (2007).

13) 0000000000 OoUOoO0DoO00OU0O0DDO0ULOO0DOO0DDOOUDOOOOOO
ddo00ObO00o00ObOo0o0oooooOoooooPRMUOODODDODDODOOODODOOO
0 0 0 Vol.104, No.448, pp.7-12 (2004).

14) D000O0O00OO0O0OOU0OOOOUO0O0OUOOUO0ODOOUOOOD iD0DOoOoOo
000000000000000000000 D-IL, Vol.J88-D-I1, No.6, pp.1035-1046

000000000 0ooOooO0 Vol.2 No.1l 10-21 (Mar. 2009)

(2005).

15) ISO/IEC 15938-6: Information technology — Multimedia content description in-
terface — Part6: Reference Software. http://www.iso .org/

16) Institute for Integrated Systems, Munich University of Technology: Sources for
MPEG-7 XM Software.
http://www.lis.ei.tum.de/research/bv/topics/mmdb/e_mpeg7.html

17) D00O0O0oU0oU0O0o0oO0oUOO0OO0O0OUO0OO0O0DOO0OOO0DOOUDUOOOOO
000000 D-II0 Vol.J83-D-I1, No.5, pp.1323-1331 (2000).

(00 2009021000)
(0021010 8000)

oooooob o0O0o0og

oo ooooooo

o0s500000000000000DO000O0O0O0O0Y0O00O0C0ODO
gooooooooooobooooooooobooooooobooOoboDbOboOoon
gooooooooooooboooooooooooobooboobooDbon
goboooooooobooooooooboooooooboobo

o0 oobooooo

ocorooOoOb0cO0o0oO0oOoOOOOoO0oOoOoOOObOOYb0ObObOOoOn
goboobooodooooobooooooboooooobooobOoooboon
00ooooooooooooooooo0oo0oo0 400000000
gobooooooooooon

(© 2009 Information Processing Society of Japan



21

gobooooooboooooooooooboOooooooooobboo

oo o0ood

goooooooooooboobooooooooooooogooon
gobooooooooooboooooOooobobooboOoooobooOoOoo
goboodoobooooboooooo 1obobooooooobooooooo
oobooooooooogoo

oo gooogo

gooooobooocoooooooooobo sboocooooooon
goooooooooooooobooOoOooooboOoboOobooooooo
gobooooboooooboooooooooooboooooooO

oo O00d

oo0e0o00000O0DOOOCDOOOOOOOOCODOOOCOOOOOCOMO
OoNTTOOODOOOOOOOOOOOOOOOoOoooooooooo
0boooooo 130 NTTOOOOOOOOOORFIDOOOOOOO
oooo1voo0oo0 NTTOOOOOOOOODOOOOOoooooooo
oboooooooboooboooboooooobooobOoboOooooooo

gobooooood

]
"\
=N

ooo o

OO0 s00000000000b000o0b00oboooboooDoboon
NTTOOOOOODOOOOO0OO0OooooOoooo0o00000o0ooo000
oooIboooooooooooooboboboboooooooooooo
63000040000000000000ATROCOOOOOOOODO
oooo120 NTTODODOOOOOOOOOOOOOOOoOoooooo

coooooOOOO0OO0O0O0O0OOoOooOOooooboOOleO00O0ONIIOOOOOODODOODOD
boooboooodoboooodoboooboooobooobooooboOobobOO0boboOobOoOoboOoDOo
ooooooon

000000000 0ooOooO0 Vol.2 No.1l 10-21 (Mar. 2009)

© 2009 Information Processing Society of Japan



