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Human Tracking by Online Real Boosting

TAKAYOSHI YAMASHITA,! SHiHoNG Laof!
and MASATO KAwADE'!

Online Boosting is an effective incremental learning method which improves
the performance of classifier online step by step. It is necessary to use more
weak classifiers to construct a strong classifier to attain a high accuracy, how-
ever the computation cost also increases. Effective features and weak classifiers
selection method should be used to reduce this cost. We use Real Adaboost
instead of Adaboost to select features more effectively from a large feature
pool consisting of Haar-like feature, ABS Haar-like feature, Edgelet and EOH.
We apply this new algorithm to human tracking applications and compare our
method with original Online Boosting and Mean Shift. The results show that
our method can improve the performance. It is able to keep similar accuracy
while the number of weak classifiers is reduced by 50%.
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Fig.8 Samples of weak classifiers that are selected in offline traning.

ERMBENSOIRE (%)

01 00oooooo
Table 1 Performance of each tracking method.

oooo gooo
Mean Shift 11.2% 20.1
OnlineBoosting 9.8% 6.1
oooo 6.8% 5.7

O0000D00O00000000 Mean Shift 000000000000C000000O0OO
ooooooooooooooobooooobooOobOOoOoOoOoOoOooooboooObobobobooOooooo
oooooobooooooooobooooooooboboOooooOoOoboOooooooboboooo
ooooosb200000000D0O0OGOOOOOOOOOOOOOO0O0 100000200
00000000000 0000000000000Mean shift 00000000000
gobodoooooboooooobooooooooooboooooboOoobooobooo
goooOoOoOooOoDOOOOOOOOOOOOCODOOOOOOOOOObOOO0O0O0OMean
shift 00000000000000000000000000000O0000 Online Boost-
ing0000000000000O000O0COCOOOOOOOOOOOOOObObOODODODOO
gobooobooooooooooooooooobooooooooooooooooooo
gooooooooooooocooooobooobooboOoobooobooboOoobooboobooOoOobo

goboooooooo
4.2 000O0OO0OO0OOOCOOODOO
gobooooooooboooooboooooooooooobooooobob 110000

000000000 0O0o0o0ooD0oOooO0ooOoooOoood Vol No.o1l o 73-82 (June 2008)

Mean Shift

Online Boosting

Online Real Boosting

IL—LES
09 0O000O0O0OoooooooO
Fig.9 Error of traning position in each frame.

207 7 L —AH

806 7 L—AH
00o0OoobDbO0000D0O0000D00 Real AdaBoost 1D ODODODOOODO 010 DOO000ODDO (a)d(d) O Mean Shift 00 (b)0 (e) O Online BoostingD (¢)0 (f) 010000

Fig. 10 Tracking result of each method.

(© 2008 Information Processing Society of Japan



80 Online Real Boosting 0000000
12 02 0000000

- e, m e =TT - .
£ 10 -~ Table 2 Performance of each tracking method.
i
o ~ 0000 0000
2 6 Mean Shift 12.0% 8.6
E . : . OnlineBoosting 9.5% 6.3
£ ~ 7 Onfine Boosing 0DO0ooO0ooooO 1000 | 8.2% 5.1
. OnlineReal Boosting gooooooooo 500 8.8% 5.5
= w0 o 0 o . . goobooooooo 300 10.0% 6.4
ELa2E

011 0O0OO0O0OO0OOOOOOOOOOOOO

Fig.11 The relationship between tracking error and the number of selectors.

00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
00000000 300000000000000000 8%000000Online Boosting
0000000 90000000000000 98%0000000000000000
0 Online Boosting 0 000000000000 000000000000000000
ooo

43 00000000O0DO0OO0DO0OO0OOO0
000000000000D00000D0000000000000000000000
000000000000 0000D000000000000000000000000
000000000000 0000000000000000000000000000
0000000000000 00000000000 5000000000000 2000
000000000000000 1200000000000000000000000
00000012000 (a)0(d)0(g) 0000000 100000000 Online Boosting
000000000000000000 12000 (b)d(e)d(h) 00000000000
05000 12000 (¢)0(H)0() 000000000000 30000000000000

#2065 frame
012 0D000O0OODO0OODODODODOoDOOooo

000000 200000000000000000000000000Mean Shift 00 Fig.12 Performance for face pose variation,
00 Online Boosting 000 000000000000000000000000000

0460000000000000000001270000000000000000000 000D00000000000000000000000000000 Online Boosting 0
265000000000000000000000000000000000000000 000000000000000000000000000
000000000000000 0O0nline Boosting00OO00000000000000 44 00O0OO0OOO
000000000000000000000000000000000 Online Boosting 000D0000D00000000000000000000000000000000

00 50%0000000000000000000000O0O0OODDO0ODOODOO0ODOO gooooooooooooooooooboooooboobobOoOooooooboOooooon

000000000 0O0o0o0ooD0oOooO0ooOoooOoood Vol No.o1l o 73-82 (June 2008) (© 2008 Information Processing Society of Japan



81 Online Real Boosting 00O 0000

014 0O0OOO0OODOOOODOODOOOODOODOOOODODOO
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Fig. 13 Samples of weak classifer trained from human training dataset.
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