
Accepted Manuscript

A novel fusion framework for robust human tracking by a service robot

Meenakshi Gupta, Swagat Kumar, Laxmidhar Behera, K.S. Venkatesh

PII: S0921-8890(16)30648-0
DOI: http://dx.doi.org/10.1016/j.robot.2017.05.001
Reference: ROBOT 2842

To appear in: Robotics and Autonomous Systems

Received date : 11 October 2016
Revised date : 14 March 2017
Accepted date : 2 May 2017

Please cite this article as: M. Gupta, et al., A novel fusion framework for robust human tracking by
a service robot, Robotics and Autonomous Systems (2017),
http://dx.doi.org/10.1016/j.robot.2017.05.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.robot.2017.05.001


A Novel Fusion Framework for Robust Human Tracking by1

a Service Robot✩2

Meenakshi Guptaa, Swagat Kumarb, Laxmidhar Beheraa, K. S. Venkatesha3

aDepartment of Electrical Engineering, Indian Institute ofTechnology Kanpur, Uttar Pradesh, India.4

Email: meenakshi1506@gmail.com,{lbehera,venkats}@iitk.ac.in5
bInnovation Lab, Tata Consultancy Services, New Delhi, India. Email: swagat.kumar@tcs.com6

Abstract7

This work investigates the problem of robust vision-based human tracking by a human

following robot using using point-based features like SURF. The problem is challeng-

ing owing to failures arising because of variation in illumination, change in pose, size or

scale, camera motion and partial or full occlusion. While point-based features provide

robust detection against photometric and geometric distortions, the tracking of these

features over subsequent frames becomes difficult as the number of matching points

between a pair of images drops quickly with slight variationin target attribute owing

to above mentioned variations. The problem of robust human tracking by the robot

is solved by proposing a multi-tracker fusion framework that allows one to combine

multiple tracker to ensure long term tracking of the target.This fusion framework also

allows for creating a dynamic template pool of target features which gets updated over

time. The interaction between the first two trackers is used to update the template pool

of the target attribute while the last tracker is used to estimate the location of the target

in case of full occlusion. The working of the framework is demonstrated by combining

a SURF-based mean-shift tracker, an optical-flow tracker and a Kalman filter to provide

robust tracking over a long time. The efficacy of the resulting tracker is demonstrated

through rigorous testing on a variety of video datasets.
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