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Person Following for Mobile Robot Using Improved Multiple Instance Learning
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Abstract
robot. In the tracking process, radio frequency identification (RFID) provides a searching area for the IMIL algorithm,

An improved multiple instance learning (IMIL) algorithm is proposed for person following with a mobile

which then successfully detects the person of interest. In IMIL, compressed features are extracted to describe instances of
bags from the low dimensional space so as to reduce the time complexity in the operation. Then, the most discriminative
weak classifiers are selected from the weak classifier pool by maximizing the inner product between the weak classifier
and the log-likelihood function. The scheme avoids computing the bag probability and instance probability many times,
which further reduces the computational time. To deal with the drift problem, the bag probability equally depends on
each instance. Furthermore, the classifiers are updated according to the similarity between the current tracking result and
the target model, thus they can deal with appearance changes adaptively. The method is conducted on video sequences
and a mobile robot. Experimental results demonstrate that the presented method can track the target accurately and
robustly when there are abrupt motions and appearance changes, and satisfy the real-time requirement.
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A, Overlap = “URe L) ot 4 i SRS H b
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LI 1. LA “CLff bar” E#ETH
FRERER. A H bR KAWL, 1555 B s
SUEAHIE, FFAEX 3 B, WA A7 AE H bR 8RIE
3l), fE55 156 Wi H bR SSSR B FE, (E25 332 Wi H Ar 5
RBHNRN S AL E. L R 5 fis. MIL 5
LI ERER R BE e 22, 4 H s R AR e B S AR DU 5
B H bR Z 2 WMIL SR AE H bR SR P % 3 i
PREZSUCR AN ASSCHE ) IMIL Sk A8 A2 H bR
RLB I R R PEREAE T MIL A WMIL J5ik. [AIN,
SIEHG &5 TR W AR SCHT R 1 H bRk 7 15 X o3 PR i,

EE AT 5

Bl 5 FERAIITS “CLff bar” EIf) H briis g 1
Fig.5 The illustration of the tracking object location for
the tested sequence “Cliff bar”

4G 2. FELMLAMT ] “Tiger2” b FRES.

AT AP AE IR O . BTN SESRIZ 5)). S
ZERE 6 fros, MIL Sk A i 25, WMIL
HVEAEEE 221 Wi 268 MiTER & H AR, AN SCHEVESLIL
T H A A R B

[ WMIL ——IMIL__|

6 FEMAUTHI “Tiger2” It HARERESSE R
Fig.6 The illustration of the tracking object location for
the tested sequence “Tiger2”

1 XL T ARSI A oy A 5 1) R R
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5% 4 Intel Core 2 Duo CPU, 2.33 GHzx2, 1.97 GB
WAE). G RR A SCEIERAR T vH SRR, 25 By
W, A SCRE R A B IR RS B, IR RIS R AR X AR
S, ELil 2 H AR ERER ) S Ik 25K

#1  MIL. WMIL F IMIL 5VERIREFEHRA R (%)

Table 1  Failure rate (FR) (%) for MIL, WMIL, and
IMIL
LUE MIL WMIL IMIL
CIliff bar 58.75 45.54 40.55
Tiger2 19.83 8.68 4.13

%2  MIL. WMIL Fl IMIL Sk 818 (ms)

Table 2  The computing time for MIL, WMIL, and IMIL
(ms)
AR MIL WMIL IMIL
Cliff bar 0.531 0.098 0.079
Tiger2 0.574 0.101 0.088
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IGAE, H 'VS2009 F1 Opencv2.1 SEHL. T Ui A
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AT R LSRG, BREFIE AR, RFID R ZR 45wy
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Fig.7 The illustration of person tracking for a robot
using WMIL algorithm

B8 HFRHES, K IMIL Sk ERERSS R
Fig.8 The illustration of person tracking for a robot

using IMIL algorithm when there is an occlusion

o i il B 2.

Ko HFELSH, KH IMIL S5k iR g5 3

Fig.9 The illustration of person tracking for a robot

using IMIL algorithm when there is a sudden turn

R3 BHLEAIRER RGN WMIL A1 IMIL 53% (1)
BNERET R (%) FALEEISF] (ms)
Table 3  Failure rate (FR) (%) and calculational cost

(ms) for WMIL and IMIL using a mobile robot

FR (%) Calculational cost (ms)
WMIL 28.68 169
IMIL 3.23 144
5 Hhig

AR 2 -2 21N BN N H AR R ER R 4,
JF4i RFID SCHLRE ShfLEs NI H ARERER. A5
FATLUR LA A
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