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Report on the 2nd International Conference of  
Robotics Society of India: 

ADVANCES IN ROBOTICS -2015

The International Conference on Advances in Robotics 2015 (AIR’15) 
was held in Goa, INDIA from 2nd July to 6th July, 2015. Robotics Society 
of India organizes the AIR biannually on a regular basis for creating a forum 
to present and exchange new ideas by researchers and developers from India 
and abroad working in the area of robotics and allied fields. AIR’15 was 

held following the success of AIR’13 held in DRDO’s R&DE 
(Engrs.) in Pune. 

AIR’15 was having keynote lectures, oral presentation, doctoral 
symposium and special industry oriented sessions. 11 sessions for 
oral presentation and 01 doctoral symposium were held together 
in order to nurture the multidisciplinary research in robotics. 
Approximately 200 delegates from 6 countries registered to 
attend the AIR’15. There were 10 delegates from Japan, Korea, 
Switzerland, USA and……attended the conference. There were 
three keynote lectures by:

•	 Professor	Roland	Siegwart,	ETH	Zurich,	Switzerland	on	
Robots	that	Roll,	Run,	Swim	or	Fly.

•	 Professor	 Steven	 M.	 LaValle,	 University	 of	 Illinois	 on	
Robotics	Meets	Virtual	Reality.	

•	 Professor	 Jae	 Bok	 Song,	 Korea	 University	 on	 Recent	
Trends	in	Collaborative	Robot	Arms.

The Venue: BITs Pilani K K Birla Goa Campus, 
Goa
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Venue
The venue for AIR’15 was Birla Institute of 

Technology and Science Pilani, Goa. The AIR’15 
occupied two floors along with the auditorium. The 
delegates were served with coffee and tea from 9 am 
to 5:30 pm on all four days. In addition, delegates 
were treated with numerous delicious snacks. A 
welcome buffet dinner was served on 2nd July in the 
Bogmallo Resort. Buffet lunches were served on all 
four days with well international dishes including 
Indian vegetarian menu in each buffet meal. 

Technical Program
In a fully automated paper submission and review 

process, 125 papers were received and reviewed. Each 
paper was peer-reviewed by 2 to 5 reviewers drawn 
from educational institutes and technical organizations 
around the world. Eventually 70 papers were selected 
for presentation at the conference.

The papers were presented under the following 
sessions: Bio-mimetic and Bio-inspired Robotics 
Systems; Design of Robotic Systems; Kinematics, 
Dynamics, Control and Simulation of Robots and 
Autonomous Intelligent Systems; Machine Learning 
and Artificial Intelligence for Robotics; Man-Machine 
Interface and Integration, Medical and Assistive 
Robotics; Multi Agent Systems, Swarms; Robotics 
Related Hardware and Software; Tactile and other 
Contact Sensory Technology; Vision and other Non-
Contact Sensory Systems.   

AIR’15 was very fortunate to have many top quality 
panel, and keynote and speakers. The keynote lectures 

took place on 2nd – 4th July. These sessions were very 
popular among the delegates. 

We are pleased to inform that the conference is 
supported by the Indian body of the internationally-
reputed Association for Computing Machinery (ACM). 
The ACM is based in the USA and has a strong interest 
in publishing robotics literature. The proceedings of 
AIR 2015 will be published by ACM.

Awards
AIR Prize of Japan-India Friendship for Human 

Community was awarded to the paper:” Virtual Robots 
Module: An Effective Visualization Tool For Robotics 
Toolbox”, by Ratan Sadanand, Rajeevlochana G. 
Chittawadigi, Ravi Joshi, Subir Kumar Saha.

Acknowledgement
AIR’15 wish to thank all researchers who submitted 

papers, reviewed manuscripts, attended the conference 
or assisted in one way or another.  AIR’15 was very 
fortunate to have many top quality panels and plenary 
speakers. We sincerely thank them all. Session chairs 
of each session contributed exceptionally to make 
them interactive and interesting. We would also like 
to express our gratitude to the program and organizing 
committees for their role in ensuring the success of the 
conference. Finally, we acknowledge the support of 
ACM, technical committees and all the co-sponsors to 
make AIR’15 a great success.

Advances in Robotics 2017
The next edition of the Advances in Robotics will 

be held in Indian Institute of Technology, Delhi in 
July 2017. The details can be found at: http://www 
advancesinrobotics.com. We look forward to another 
successful AIR in New Delhi, India. 

Prof. Roland Siegwart being presented a memento by  
Prof. S. K. Saha Prof. Jae Bok Song, Keynote speech
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  Photo Gallery AIR 2015, Goa

Prof. Steven LaValle at the conference dinner

Prof. LaValle being presented a memento

Prof. Song and Dr. P K Pal

Industry Participants

Closing function

Paper presentation
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Robotics@TU

Nayan M. Kakoty
Tezpur University

In Tezpur University (TU), robotics activities are hosted
by the Tezpur University Robotics Society (TURS) and the
Biomimetic and Cognitive Robotics laboratory (BCR@TU).
TURS is an organization of the students for promotion of
robotics activities in Tezpur University through a series of
workshops on different aspects of robotics and the annual
technical festival of the University “TechXetra”.

Robocon 2011 was the first attempt by the students under
TURS. TURS learned a very good starting lesson that “Hun-
dreds of testing trials are necessary before being in the battle
field”.

Fig. 1. Student Team participated in Robocon 2011

TURS had its first success story in IEEE Students’ Con-
ference on Electrical, Electronics & Computer Science 2012.
The robot entitled EMG Controlled Three Fingered Robotic
Hand was adjudged the first position in the IEEE Best Stu-
dent Project Contest held during March 1st and 2nd , 2012
at Maulana Azad National Institute of Technology (MNIT),
Bhopal, India. This project reported the development of a
three fingered robotic hand controlled through electromyogram
(EMG) signals collected from the shoulder muscles. In the
control architecture, a grasp planner recognizes the shoulder
abduction and adduction based on the EMG signal. It maps
the EMG signals for abduction and adduction into the opening
and closing of the robotic hand. The control is through a
proportional controller customized with position and touch
sensors. The developed hand shown in Fig. 2(A) possess six
degrees of freedom and can grasp oval, cuboid, circular and
cylindrical objects with self adaptability. During the IEEE Best
Student Project Contest 2013 held at MNIT-Bhopal during
March 2nd and 3rd , 2013; the project entitled “Development of
a Biomimetic Prosthetic Finger” from Tezpur University once
again achieved the first position. The same project has been

awarded first position in the category of Engineering and Tech-
nology and consequently awarded Prof. S. K. Mukharjee Gold
Medal in Anveshan 2013: Association of Indian Universities
Student Research Convention held at Tata Institute of Social
Science, Mumbai during March 20th to 22nd, 2013. The focus
of this project was on the development of a prosthetic finger
prototype following a biomimetic approach. EMG signals are
used to actuate the prototype performing flexion-extension
and abduction-adduction as in Fig. 2(B). Finger joints’ torque
are transmitted through an antagonastic tendon system. The
prototype replicates the dimensions and joint range motion of
the human finger.
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Fig. 2. (A) EMG controlled Threee Fingered Robotic Hand (B) A Biomimetic
Prosthetic Finger Prototype in flexion-extension and abduction-adduction
postures

Robotics events during TechXetra an another exiting op-
portunity for the students Nation-wide to present their robotic
skills. There are students from around 100 institutions taking
part during the various events of TechXetra every year. A
robotics event during TechXetra 2013 is shown in Fig. 3.

Fig. 3. Students participating in a robotics event during TechXetra 2013
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BCR@TU conducts research in the area of Cognitive
Robotics and Knowledge Representation and Reasoning
(KR&R); particularly in Qualitative Spatial and Temporal
Reasoning. This translates into interest in Cognitive Vision and
Rehabilitation Robotics. Research within Cognitive Robotics
and KR&R is driven by biomimetics i.e. examination of
nature; particularly human intelligence and skills, its models,
systems, processes and elements to emulate or take inspiration
from these designs and processes. For development of pros-
theses and assistive devices within Rehabilitation Robotics,
BCR@TU undertake biomimetic approach!

Fig. 4. Acquisition of EEG signals generated out of motor imagery for finger
movements

Some of the BCR@TU excitements are projects like BCI-
based Cognitively Enabled Wheel Chair and Development of
Cost-Effective Bio-signals controlled Prosthetic Hand. Fig. 4
shows the recording of electroencephalogram (EEG) signals
generated out of the motor imagery (MI) for finger movements.
A subject playing a maze game wherein the EEG signals
generated out of motor imaginary were mapped to the game
moves is shown in Fig. 5.

Fig. 5. Subject playing a game using Brain Computer Interface

The BCI-based Cognitively Enabled Wheel Chair project
was conceived for development of an intelligent assistive
device for rehabilitation of quadriplegic as well as the aged
infirmed. A non invasive brain computer interface (BCI) was

developed based on classification of motor imagery EEG
signals recorded from the scalp. The BCI was for hand free
control of a electric wheel chair as in Fig. 6. Four hybrid
features of bispectrum of EEG was used for classification
using a support vector machine. EEG signals after recognition
of MI were translated into different navigation commands
depending on type of MI.

Fig. 6. Trial of BCI-based Cognitively Enabled Wheel Chair

Development of Cost Effective Biosignals Controlled Pros-
thetic Hand is an interdisciplinary project combining research
elements from the domains of Biology, Electronics, Computer-
Science and Mechanical Engineering. The successful realiza-
tion of this highly visionary project use the state-of-the-art
research results from relevant fields to improve the function-
ality and controllability of a proshtetic hand. TU Bionic Hand
as in Fig. 7 developed following a biomimetic approch is a
major impact of this project. TU Bionic Hand can replicate
six grasp types involved during 70% of daily living activities
using forearm surface electromyogram (EMG) signals. The
EMG recognition is based on PCA of time/ frequency domain
derived feature vector through support vector machine and
reported an accuracy of 97.5%. The present work concentrates
on embeddment of the developed control architecture aiming
at the cost effectiveness in terms of the tangible benefits of
the technology used.

Fig. 7. Ventral view of the TU Biomimetic Hand: Prototype 1.0

BCR@TU envisage to research in the area of cognitively
enabled robotics for personal assistance in the near future. For
more about the current activities in BCR@TU, please visit
http://www.tezu.ernet.in/˜bcr or contact Prof. Shyamanta M.
Hazarika, Head of BCR@TU at smh@tezu.ernet.in.
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Though development and operation of working model of 
quadruped robot is not easy at all, they have many practical 
advantages over other mobile robots. More and more 
quadrupeds are developed now-a-days. Some of them are 
Baby Elephant [1], Cheetah-cub [2], HyQ [3], LittelDog [4, 
5] and Tekken [6,7]. Main intensions behind their 
development were to explore various researches pertaining to 
walking robots.  

This article introduces the quadruped robot, developed as 
a part of Indo-Korea joint research project at Robotics and 
Control Lab of Indian Institute of Technology Roorkee, 
India. As shown in Fig. 1, developed quadruped robot is 
electrically actuated, compliant legged quadruped robot with 
two degree of freedom per leg. Main objective behind this 
development is to explore untouched research area of 
quadruped robot such as reconfiguration, fault tolerant 
control, posture control etc. The design is based on extensive 
modeling and simulation studies. 

Actuation system used in this robot is brushless DC 
motors (Maxon product). Motor unit comprising of motor, 
gear head and encoder are chosen in such a way so that entire 
unit can supply required torque.  

Controllers are the brain of the entire quadruped system. 
To maintain better compatibility with the actuation system 
Maxon controller have been used. For the position control a 
discrete PID controller with anti-windup, acceleration feed 
forward and velocity feed forward can be implemented using 

 
*Research supported by DST, India under Indo–Korea Joint Research in 

Science and Technology vide Grant No. INT/Korea/P–13. 
**Professor In-charge: Dr. P. M. Pathak(Phone: +91-1332-285608, Fax: 

+91-1332-285665, e mail: pushpfme@iitr.ac.in). 
 
 

a digital signal processor (DSP) where the sample time (TS) 
can be taken as 1ms, much smaller than the mechanical time 
constant of a typical drive system. As per Maxon 
recommendation, compatible controller for selected drive is 
EPOS2 P 24/5, which is a freely programmable positioning 
controller [8]. Major specifications of motor and controller 
are shown in Table 1. To control eight motor units one need 
eight controllers. There is one master and seven slave 
controllers. Each controller controls one motor unit. Master 
controller does positioning control of its own motor as well 
as sends signal to other slave controllers to perform as per the 
program. Other characteristic of master controller EPOS2 P 
are IEC 61131-3 programmable, CANopen master function, 
multiple axis system via CAN Bus CANopen, point to point 
control unit and interpolated position mode. Master 
controller’s communication with computer, its own motor 
and other controller is shown in Fig. 2.  

TABLE 1: MAJOR SPECIFICATION OF MAXON MOTOR AND CONTROLLER 
UNIT[8] 

ParameterMotor Value 
Brushless EC-4 pole motor (Maxon) 
Nominal voltage 48V 
No load speed 16500 rpm 
No load current 422 mA 
Nominal speed 15800 rpm 
Nominal torque (max. continuous torque) 118 mNm 
Stall torque 3430 mNm 
Max. efficiency 89% 
Encoder with Line Driver (Maxon) 
Counts per turn 1000 
Number of channel 3 
Planetary gearhead GP42C (Maxon) 
Reduction 230:1 
Number of stages 4 
Maximum continuous torque 15 Nm 
EPOS2 P 24/5 Controller (Maxon) 
Operating voltage 11-24 VDC 
Digital inputs 6 
Analog inputs 2 
Digital outputs 4 
Interface RS232, CAN and USB 

2.0  

Development of a Compliant Legged Quadruped* 
Robotics & Control Lab, Indian Institute of Technology Roorkee, India** 

 
Figure 1. Quadruped robot on stand 

 

Compliant leg 

Motor + gear + encoder 

Continued....
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For further Information Please contact:
Prof. Ashish Dutta, Secretary, Robotics Society of India, Dept. of Mechanical Engg., IIT Kanpur. adutta@iitk.ac.in 
Prof. Santanu Chaudhury, Vice President (Academic), Robotics Society of India, Dept. of Electric Engg., IIT Delhi  santanuc@ee.iitd.ac.in

  

 
Information about body’s angular and translational motion 

is obtained by MPU 6050 sensor. The InvenSense MPU-
6050[9] sensor contains a MEMS accelerometer and a 
MEMS gyro in a single chip. It is very accurate, as it contains 
16-bits analog to digital conversion hardware for each 
channel. Therefore it captures the x, y and z channel at the 
same time. This sensor is mounted on top of the robot body. 

The developed model specifications are listed in Table 2. 
There are certain issues like body disturbance during 
dynamic walk, different types of joint failures during walk 
and their remedies are interesting area of research which can 
be performed on this developed quadruped robot. 

TABLE 2: SPECIFICATIONS OF QUADRUPED ROBOT DEVELOPED AT IIT 
ROORKEE, INDIA 

Parameter Value 
Length of upper link 0.225 m 
Length of lower (compliant) link 0.190 m 
Body length 0.500  m 
Body width 0.420 m 
Body thickness 0.065 m 
Quadruped robot weight (approx.) 15 kg 
Main power source 24VDC, 63 AMP 
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Figure 2. Controller connections [8] 
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FIRST CALL FOR PAPERS
Advances in Robotics (AIR) is a series of biennial conference organized by the Robotics
Society of India. The conference aims to create a forum to present and exchange new ideas
by researchers and developers from India and abroad working in the fields of robotics and its
applications. The conference would have plenary talks, oral and poster presentations, and
special industry oriented sessions.

AIR 2017, will be held at IIT Delhi, New Delhi, during June 28-July 2, 2017. The previous
two editions of AIR were held at R&DE, DRDO Pune (AIR 2013) and BITS Pilani Goa Campus,
Goa (AIR 2015). The conference website is http://www.advancesinrobotics.com

Contributed Papers
The organizers of the conference invite unpublished research work in the following fields of
Robotics (representative and non-exhaustive):
• Kinematics, dynamics, control and simulation of autonomous intelligent systems
• Design of robotic mechanisms
• Man-machine interface and integration
• Robotics-related computer hardware, software, and architectures
• Vision and other non-contact sensory systems
• Tactile and other contact sensory technology
• Active sensory processing and control
• Machine learning and artificial intelligence for robotics
• Medical and Assistive Robotics
• Bio-mimetic and Bio-inspired Robotic Systems
• Swarm Robotics
• Navigation of Unmanned vehicles – ground, aerial, underwater
• Humanoid Robots
• Safe Robots
• Robotic Hand
• Virtual Reality & Haptics
• Tele-robotics

Workshop and Tutorials
A full day workshop and/or tutorials will be
held during the conference. The details on
the workshop would be made available on
the conference website.

Doctoral Symposium
A symposium will be held for the PhD
students working in all areas relevant to
robotics. It would provide an opportunity to
showcase their ongoing research work and
interact with experts in the field. More
details on the conference website.

Plenary Talks
During the conference, a set of high quality
plenary talks will be delivered by experts in
the field of robotics. Some of the plenary
talks in the previous AIR conferences were
given by Prof. Seth Hutchinson, Prof. Roland
Seigwart and Prof. Steven LaValle.

Important Dates
Full Paper Submission Deadline: Feb 1, 2017
Announcement of Results: April 10, 2017
Camera Ready Version: May 5, 2017
Doctoral Symp. Deadline: May 5, 2017
Doctoral Symp. Results: May 25, 2017
Conference: June 28- July 2, 2017

Submission Instructions
Research papers have to be submitted in
double column ACM format. There is a
maximum page limit of 6. The submitted
papers will undergo peer-review process.
The template and instructions are available
on the conference website.

Proceedings
All the accepted papers, after incorporation
of the reviewers comments, will be
published by ACM.


