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A robot multi-object tracking algorithm in unknown environments

WU Ming, LI Linlin, WEI Zhenhua, WANG Hongqiao
(Command Information Engineering Department, The Second Artillery Engineering College, Xian 710025, China)

Abstract; In this paper, a particle filtering algorithm based on the joint integrated probabilistic data association
(JIPDA) is proposed in order to solve the problem of motile robot multi-object tracking in unknown environments.
The Rao-Blackwellized particle filtering is reconstructed based on the JIPDA in the new algorithm. It allows the ro-
bot to estimate joint states of itself, environment features and multi-object states simultaneously. The algorithm di-
vides the system variables into two parts; the lineal variable representing multi-object and environment feature
states, and the non-linear variable representing robot states. The system state is updated by JIPDA Kalman filtering
and particle filtering. Estimation precision of robot states, environment feature states and multi-object states is veri-
fied by simulation results, verifying the ability of multi-object tracking in unknown environments.

Keywords : robot ; simultaneous localization and mapping ( SLAM ) ; multi-object tracking; particle filtering; joint

integrated probabilistic data association ( JIPDA) ; Rao-Blackwellized particle filtering; Kalman filtering
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3rd Asian Conference on Pattern Recognition

The 3rd TAPR Asian Conference on Pattern Recognition ( ACPR2015) , sponsored by the International Association of Pat-
tern Recognition (IAPR) and supported by the Malaysian Image Analysis and Machine Intelligence Association ( MIAMI)
and IEEE Computational Intelligence Society ( CIS) Malaysia Chapter will be held on November 3—-6, 2015, Kuala Lum-
pur, Malaysia. The First Asian Conference on Pattern Recognition ( ACPR2011) was held at Beijing, China; while the
second series ( ACPR2013) was held at Okinawa, Japan.

ACPR2015 is a high quality, biennial single-track conference, comprising oral presentations and poster sessions. ACPR
aims at providing one major international forum for researchers in pattern recognition and related fields to share their new
ideas and achievements. Submissions from other than the Asia-Pacific regions are also highly encouraged.

ACPR2015 solicits high-quality original research for publication in its main conference and co—located workshops. All ac-
cepted papers will be included in IEEE Xplore and Indexed by EI. Topics of interest include all aspects of pattern recogni-
tion including, but not limited to;

A) Computer Vision and Robot Vision;

B) Pattern Recognition and Machine Learning;

C) Signal Processing ( signal, speech, image) ;

D) Media Processing and Interaction ( video, document, medical, biometrics, HCI, VR).

Important Dates .

Full Paper Submission ( FIRM Deadline) ; July 10, 2015-23.59 (PST)
Decisions to Authors: August 31, 2015

Camera Ready: September 25, 2015

Author Registration; September 25, 2015

Workshops/Tutorials; November 3, 2015

Main Conference: November 4-6, 2015

Website ; http://acpr2015.org/



