
Tariq Iqbal

4099 Miramar Street Phone: (574) 339-1091
Apartment C E-mail: tiqbal@eng.ucsd.edu
La Jolla, CA 92037 Website: cseweb.ucsd.edu/∼tiqbal

Robotics, Artificial Intelligence, Computer Vision, Machine Learning,Research
Interests Human-Robot Interaction, Social Signal Processing, Human Activity Recognition

University of California San Diego, La Jolla, CA, USAEducation

PhD Candidate, Computer Science and Engineering, Expected Graduation: June 2017

• Dissertation: Coordination dynamics in human robot teams
• Advisor: Laurel Riek

University of Texas at El Paso, El Paso, TX, USA

MS, Computer Science, Aug 2012

• Thesis: A robust real time eye tracking and gaze estimation system using particle filters
• Advisor: Olac Fuentes

Bangladesh University of Engineering and Technology (BUET), Dhaka, Bangladesh

BS, Computer Science and Engineering, Jun 2007

University of California San Diego, La Jolla, CA, USA To PresentProfessional
Experience Graduate Research Assistant

• Investigating different aspects of joint action to enable human-robot teaming
• Developed a novel event-based method to detect coordinated actions in a group
• Devised methods for robots to anticipate future actions of the other group members, and

synthesize its own motion accordingly while working in a human-robot team
• Developing algorithms by leveraging human adaptation mechanisms to enable robots to

better coordinate with human teams, with a particular eye toward understanding rhythm
• Supervised two graduate and six undergraduate students in research

IBM Watson Lab, Austin, TX, USA May 2016 to Aug 2016

Cognitive Robotics Intern

• Worked as a robotic research intern to incorporate an understanding of non-verbal human
cues and synthesize on a robot. This work resulted in the design of a robot concierge,
which was successfully demonstrated at the Hilton McLean hotel in Washington, D.C.

• Designed a neural network based multimodal data fusion model to help a robot to make
appropriate decisions during a conversation

University of Texas at El Paso, El Paso, TX, USA Jan 2011 to Aug 2012

Graduate Research Assistant

• Designed and implemented a low-cost eye tracking and gaze estimation system using
particle filters and machine learning algorithms, which was robust to small head rotations,
changes in lighting.

Grameenphone Ltd., Dhaka, Bangladesh

Senior System Engineer, Operation Support System May 2010 to Jan 2011

• Lead an engineering team responsible for maintaining availability and security of servers,
which contained performance, fault and configuration data of a telecommunication net-
work of 25 million subscribers

System Engineer, Operation Support System Jul 2007 to May 2010

• Worked as a system administrator to keep the network database servers operational
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Research
Projects

• Non-verbal behavior understanding and synthesis: We developed methods for robots
to detect human head and hand gestures to improve the fluency of human-robot conversa-
tions. We also incorporated a neural network based multimodal data fusion model to help
robots to make appropriate decisions during a conversation.

• Adaptation mechanism for robots in human-robot teams: Drawing inspiration from
the psychology and neuroscience literature, we designed methods for robots to better un-
derstand changes in human group dynamics. Robots used this knowledge of human group
dynamics to adapt and coordinate with people in groups.

• Anticipating human activities by leveraging group dynamics: We designed a new
approach to enable robots to perceive people, anticipate their future actions, and adapt
accordingly. We validated this approach within a human-robot interaction scenario. The
results suggested that the robot was closely synchronous to the team, and exhibited more
contingent and fluent motion when our method was used.

• Coordinated actions in human-robot teams: We designed an event-based model for
robots to automatically measure synchronous actions in a group while robots and co-present
people are simulteneously in motion. We validated our model through a synchronous march-
ing scenario. The results of this study suggested that the robots successfully detected syn-
chronous/asynchronous actions of people while in motion.

• Measuring the degree of coordination in a group: We developed a novel method which
takes multiple types of discrete, task-level events into consideration to automatically detect
the degree of synchronization of a group. We validated our method through a synchronous
rhythmic activity. The results suggested that our method can accurately measure the degree
of synchronization of a group to match with the collective perception of the group members.

• A time-synchronous multi-modal data capture system : We designed a multi-modal
data capture system based on client-server architecture to detect high-level human activities,
and implemented this system using Microsoft Kinect v2 sensors and the ROS.

Selected
Publications

1. Tariq Iqbal and Laurel D. Riek, “Coordination Dynamics in Multi-human Multi-robot
Teams,” IEEE Robotics and Automation Letters (RA-L), 2017, and accepted to IEEE
International Conference on Robotics and Automation (ICRA), 2017.

2. Tariq Iqbal, Samantha Rack, and Laurel D. Riek, “Movement Coordination in Human-
Robot Teams: A Dynamical Systems Approach,” IEEE Trans. on Robotics (T-RO), 2016.

3. Tariq Iqbal and Laurel D. Riek, “A Method for Automatic Detection of Psychomotor
Entrainment,” IEEE Trans. on Affective Computing (TAC), 2016.

4. Tariq Iqbal and Laurel D. Riek, “Human Coordination Dynamics with Heterogeneous
Robots in a Team,” Int. Conf. on Human Robot Interaction (HRI) Pioneers, 2016.

5. Tariq Iqbal, Maryam Moosaei, and Laurel D. Riek, “Tempo Adaptation and Anticipation
Methods for Human-Robot Teams,” Robotics: Science and Systems (RSS), Planning for
HRI: Shared Autonomy and Collaborative Robotics Workshop, 2016.

6. Tariq Iqbal, Michael J. Gonzales, and Laurel D. Riek, “Joint Action Perception to Enable
Fluent Human-Robot Teamwork,” IEEE Int. Symp. on Robot and Human Interactive
Communication (RO-MAN), 2015.

7. Tariq Iqbal and Laurel D. Riek, “Detecting and Synthesizing Synchronous Joint Action
in Human-Robot Teams,” ACM Int. Conf. on Multimodal Interaction (ICMI), 2015.

8. Tariq Iqbal, Michael J. Gonzales, and Laurel D. Riek, “Mobile Robots and Marching
Humans: Measuring Synchronous Joint Action While in Motion,” AAAI Fall Symp. on
Artificial Intelligence in Human-Robot Interaction (AI-HRI), 2014.

Awards &
Activities

• Awarded Artificial Intelligence Journal student award at Robotics: Science and Systems, 2016
• Received ACM/IEEE HRI Pioneers Travel Grant sponsored by the NSF, 2016
• Received ACM ICMI Travel Grant sponsored by the NSF, 2015
• Awarded Certificate of Achievement from the Department of Computer Science, UTEP
• External reviewer: ICRA, IROS, RSS, HRI, RO-MAN, ICMI, RA-L, AAAI AI-HRI
• IEEE and ACM Student Member since 2014
• Student volunteer of the Notre Dame National Robotics Week Event (ND-NRW), 2013-2016
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