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EDITOR SPEAKS...
• The name ‘Robotics Society of
India’ has been changed to ‘The
Robotics Society’.
• This newsletter dedicates
additional four pages for the
AIR 2017 conference which
was held at IITD.
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robotics activities of your
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‘apsudheer@nitc.ac.in’.

REPORT ON AIR 2017 AT IIT DELHI
The International Conference on Advances in Robotics (AIR) is one of the key
events of The Robotics Society (erstwhile Robotics Society of India). It is organized biennially and serves as a forum to present and exchange new ideas by
researchers and developers from India and abroad working in the field of robotics
and its applications. The 3rd international conference (AIR 2017) took place at IIT
Delhi from 28-June-2017 to 03-July-2017. AIR 2017 was inaugurated by Dr.Girish
Sahni, Director General-CSIR and Secretary-DSIR. The inaugural speeches by the
chief guest and the Director of IIT Delhi briefed on the importance of robotics and
its applications, bringing the like-minded people under one roof through such conferences.
The conference consisted of keynote lectures, oral presentations, doctoral symposiums, workshops, tutorials, special sessions by scientists, industrialists and distinguished academicians. The venue for AIR 2017 was the Lecture Hall Complex of
IIT Delhi. About 120 delegates from five countries attended the conference. High
tea was arranged for the delegates throughout the day and multi cuisine buffet
lunches were served on all the days of the event. A full course dinner was served
on July 1st at India International Center. AIR 2017 was a grand success as that of
the 1st international conference at R&DE(E), DRDO, Pune (2013), and the 2nd international conference at BITS Pilani Goa Campus, Goa (2015).
Keynotes, Workshops and tutorials:
Various tutorials were held following the inauguration of the grand event. The tutorials include:
• Robotics for Training of Human Gait, Posture, and Balance by
Prof. Sunil Agarwal, Columbia University, USA.
• Reinforcement Learning and Robotics by Prof. Shibata Tomohiro,
Kyushu Institute of Technology, Japan.
The modern human society is generating waste at an unprecedented rate. Solid waste management primarily includes steps such as collection, transportation,
segregation, recycling and proper disposal. Automating solid waste management
in India has some inherent challenges owing to poor infrastructure and availability
of cheap manual labour. TATA Consultancy services(TCS) conducted a workshop that deliberated on waste management in the country and explore how technological interventions might help improve the situation.
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There were three keynote sessions spread over on various days of the conference. AIR 2017 is fortunate to have top quality keynote
speakers that included:
Prof. Peter Corke, Queensland University of Technology, Australia
Prof. Nancy Amato, Texas A&M University, USA
Prof. Burkhard Corves, RWTH Aachen University, Germany
Technical Sessions:
The papers received were subjected to double blind peer review process consisting of reviewers from various academic institutions
and technical organization around the globe. A total of 143 papers was received, reviewed, and only 55 papers were selected for
presentations in the conference. The accepted papers were categorized and presented under the following sessions: Dynamics
and Simulation; System and Control; Autonomous Robotics; Control and Kinematics; Haptics and Medical Robotics; Haptics and
Design; Systems and Modelling; Control implementation. All the presentations and posters were evaluated by the session chairs
and best papers and presentations were awarded at the end of the event. The Japan-India Friendship for Human community was
awarded to the paper entitled “Robotic Cloth Manipulation for Clothing Assistance Task Using Dynamic Movement Primitives”, by
Ravi P. Joshi, Nishanth Koganti, and Tomohiro Shibata.
Doctoral Symposiums:
Doctoral symposium was organized on the last day of the conference. The doctoral students who work on areas relevant to topics
covered in AIR2017 conference were allowed to describe the problem addressed as a part of their Ph.D work, explain its importance, discuss the shortcomings of existing solutions and give some indication of steps taken towards a solution. A total of 25 submissions was received and only 20 were allowed to present after the filtering process. A panel with distinguished scientists, faculties
and industrialist across the world was set up to give advice and feedback to these doctoral students.
Sponsors:
AIR 2017 wish to attribute its success to the sponsors as well. The technical Co-Sponsor are IEEE Robotics & Automation Society;
The Gold Sponsor was TATA Consultancy Services; The Hi-Tech Robotics Systems ltd., and IEEE standards are our Silver sponsors;
The Bronze sponsors are MathWorks, YASKAWA and BECKHOFF.
Acknowledgement:
AIR 2017 expresses its thanks to the Government of India and Council of Scientific and Industrial Research for supporting this event.
AIR 2017 acknowledges the support of ACM and also expresses the gratitude to all the plenary speakers, various panel members
and session chairs for making the sessions more interesting and interactive. We also express our sincere thanks to the members
of the organizing committee and program committee in making this event a grand success. Finally, we would like to thank all the
volunteers for their priceless efforts and dedication.
AIR 2019:
Advances in Robotics -2019 will be held at Indian Institute of Technology, Madras (IITM) in July 2019. The details of the event are
available at http://www.advancesinrobotics.com. We look forward for yet another successful event at IITM, Chennai, India.
This report is prepared by Mr. Amudhan A.N of NIT Calicut with the help from Prof. S.K. Saha, IIT Delhi.
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SPECIAL PAGE ON AIR 2017

PHOTO GALLERY

Inauguration session, AIR 2017

Prof. Nancy Amato, Texas A&M University, USA

Prof. Burkhard Corves, RWTH Aachen University,Germany

Prof. Shibata Tomohiro, KIT Japan

Prof. Sunil Agarwal, Columbia University, USA

Robotics for Waste Management, Workshop by TCS
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SERB SUMMER SCHOOL ON ROBOTICS
The 3rd SERB Summer School on Robotics was organized by
Indian Institute of Technology Delhi in association with the Science and Engineering Research Board (SERB) of the Department of Science and Technology, Govt. of India. The event took
place at IIT Delhi from 23rd to 28th June 2017. The objective
of this workshop is to offer the participants a comprehensive
coverage of the theory and practice in the area of robotics and
to prepare them to take up advanced research. More than 70
participants took part in this program. Participants included
faculty from academic institutes, engineers from industries and
students from various institutes.
The 3rd Serb School was inaugurated by Secretary of SERB, Dr.
Rajiv Sharma, followed by the invited talk by Prof. M. Balakrishnan, CSE Dept., IIT Delhi. The school was planned mainly to
introduce the basic topics of robotics from the domain of Computer Science and Engineering, Electrical Engineering, and
Mechanical Engineering. Speakers were accordingly drawn
from the three different departments of various IITs and IISc. Invited talks were given by Prof. A. Ghosal from IISc, Bangalore,
Prof. L Behera from IIT Kanpur and Prof. M. Balakrishnan from

IIT Delhi. The tutorial sessions were handled by Dr. S. Bandyopadhyay from IIT Madras, Dr. Suril V. Shah from IIT Jodhpur, Dr.
Debosattam Pal from IIT Bombay, Dr. Subhendu Bhasin from
IIT Delhi, Dr. Sonali Chouhan from IIT Guwahati, and Dr. Rajat
Chakraborty from IIT Kharagpur. Discussions were made on
writing good research proposals and papers, current areas of
robotics research and various funding opportunities. Prof. Saha
from IIT Delhi and few of the students shared their practical experiences on participating the robotic competition, RoboCon,
and the philosophy of Robotics Competition Knowledge Based
Education in Engineering or RoCK-BEE. They also shared their
experiences over 8 years for improving the RoboCon robots
towards product-oriented activities called RoboMuse.
A hands-on training session was conducted at the AKG Skills
Foundation associated with the AKG College of Engineering in
Ghaziabad using their KUKA training center. The participants
were taken to various Robotic Research Labs at IIT Delhi as
well and were explained about the ongoing research at IIT Delhi
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An overview on various new MATLAB toolboxes related to robotics were presented in this session. The participants were
also allowed to take part in the inaugural day events of AIR
2017.They were very much happy with the contents of the
SERB school and the facilities provided. The SERB school was
a grand success.
Topics covered:

and were made aware about the facilities available in the institution. This was followed by a session on MATLAB conducted
by MathWorks.

Robot Kinematics and Dynamics; Linear and Non Linear robot
control; Embedded system for robotics, Security in Embedded systems; Training on RoboAnalyzer; Hands on training on
KUKA’s industrial robots. The compilation of the presentations
and the photos of the school are available from the following
link: http://robotics.iitd.ac.in/ARL/?q=serb-school-robotics.
The report is prepared by Mr. Amudhan A.N. of NIT Calicut with inputs from
Prof. S.K. Saha, IIT Delhi.

TEAM INDUS
International Conference on Robotics and Smart Materials (RoSMa2018) organized by IIITDM, Kancheepuram, Chennai, on July 19th- 21st 2018
Important Dates:
Submission of Full Paper (Full Paper only-Through “EasyChair”)
31st January 2018
Intimation of Review Results: 15th March 2018
Submission of Final Manuscript/Registration: 30th April 2018
Registration for Student Robot Competition: Will be updated soon
Website: http://iiitdm.ac.in/rosma2018/index.html

Winner of Google’s $1 million Milestone
Prize in the lander category, Bengalurubased Axiom Research Labs is the only
player from India still in contention for the
$20 million Google Lunar X-Prize.
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General Body Meeting of The Robotics Society
The general body meeting of The Robotics Society was held at IIT Delhi campus on 29th July 2017 during the international conference on “Advances in Robotics (AIR 2017)”. Prof. Ashish Dutta (Secretary) welcomed the members and the invitees. Prof. Dutta
presented a report on the activities of the society in the last one year and provided the current status of the membership and financial details. Some of the important points from the GBM are listed below (the minutes of GBM will be available on the webpage of
The Robotics Society).
1. One of the main developments in the last year was the
President
: Prof. Santanu Chaudhury
registration of the society and the change in name of the
Vice-President (Academic) : Prof. Subir K. Saha
society. Due to legal issues, the Robotics Society of India has
Vice-President
: Dr. Debanik Roy
been renamed and registered as “The Robotics Society” and
(R&D and Industry)
henceforth will be using this name for all official purposes.
Treasurer
: Prof. Mohammed Suhaib
2. It was agreed that the earlier logo would be continued.
Secretary
: Prof. T. Asokan
3. The content on the website will be changed to The Robotics
Membership Coordinator
: Dr. ShitalChiddarwar
Society. All earlier content would remain the same (for example
AIR 2017 and earlier websites/ webpages). From now on, the
Editor (Newsletter)
: Dr. Sudheer A. P.
usage should be “AIR 2019, 4th International Conference of The
Student Activity Coordinators : Dr. Pushparaj M. Pathak,
Robotics Society.”
		 Dr. Shantipal S. Ohol
4. As per the Rules and Regulations (Appendix I) of society,
Web Coordinator
: Mr. Rajeevlochana G. C.
the minimum age for student membership is 18 years and for
Additional Members : Mr. Manjit Singh (BARC Retired)
full membership it is also 18 years with a minimum of bachelor’s
		 Prof. Ashish Dutta (IIT Kanpur)
degree or a diploma.
		 Dr. Prabir K. Pal (BARC retired)
5. It was decided to host the workshop twice in 2018. The
		 Prof. Shibata Tomohiro
summer workshop at IIT Kanpur (July 2018), and the winter
		
(Kyushu Inst. of Tech., Japan)
workshop at IIT Jodhpur (Dec 2018).
		 Dr. Raj Madhavan
6. It was decided to host the Advances in Robotics (AIR 2019)
		 (HumRobTechLLC, USA)
conference at IIT Madras during the first week of July 2019.
		 Prof. Nancy Amato
		 (Texas A&M University, USA)

7. A committee was setup to work out modalities and the
basic guidelines of student chapters at different institutes. The
committee would consist of Prof. P. M. Pathak (Student Activity
Coordinator), Prof. Mohd Suhaib and Prof. Subir K. Saha.
8. As the current office bearers have completed 2 terms in
office, it was suggested that a new committee may be elected
Dr. P. K. Pal was requested to act as the election officer and
conduct the elections. Election was conducted for the tenure
July 2017 to June 2020 and the following General Council
members were elected unopposed.
9. The current team handed over the charge to the new office
bearers of The Robotics Society and wished the new team
success.
The GBM was ended with a vote of thanks by the incumbent
secretary.

Student Members

: Mr. Mohd. Zubair (IIT Delhi)

		 Ms. Eram Neha
		 (Jamia Milia Delhi)
		 Mr. Amudhan A. N. (NIT Calicut)

How to become a TRS Member
The Robotics Society is a group of researchers, industrialists,
and students working in different domains of robotics.
Membership of the society is available for individuals as well
as corporate groups.
To become a TRS member, kindly download the
“Membership Form”. The payment details are mentioned in
the form from http://www.rs-india.org/membership/

As per the World Industrial Robotics Report 2017 by International Federation of Robotics,
sale of robots in India increased by 27 percent in 2016. This is expected to triple by 2020
with a compound annual growth rate of 26 percent
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Robotics & Automation Roadmap for India (RARI):
IEEE Workshop
A kickoff workshop to create a roadmap for future
developments in Robotics and Automation in India was held
at IIT Delhi on 28th June 2017. The workshop was coordinated
by Prof. Subir kumar Saha (IIT Delhi) and Dr. Raj Madhavan
(IEEE). The focus of the workshop was mainly on thrust areas
and national requirements of the country. The workshop was
attended by invited participants from industry, academia, and
government establishments. The industries were represented
by Munir Mohammad, IEEE SA, Bengaluru; Jaggannath Raju,
Systematics, Bengaluru; Swagath Kumar, TCS, Mumbai;
Awinash Tiwari, ABB, Bengaluru; Rejin Narayanan, Ingen
Robotics, Trivandrum; Achu Wilson, Sastra Robotics Cochin;
Ananth Malewar, Nex Robotics Mumbai; Parvez Alam, UCAL
Fule Systems, Chennai; Anup Wadhwa, AIA, New Delhi.
Representatives from academia were T. Asokan, IIT Madras;
C. S. Kumar, IIT Kharagpur; Vineeth Vashista, IIT Gandhinagar;
Sudipto Mukherjee, IIT Delhi; P. M. Pathak, IIT Roorkee and
K. Madhava Krishna, IIIT Hyderabad. Government agencies
and organisations were represented by Bani Hazra, R&DE(E)
Pune; D. N. Badodkar, BARC, Mumbai; Sambunath Nandi,
CSIR-CMERI, Durgapur; S. S. Kohli,

DST; Santanu Chaudhury, CEERI, Pilani and Suprotim Ganguli
– GITA, New Delhi.
Prof. Saha welcomed the participants and requested everyone
to actively contribute in the discussions. Dr. Raj Madhavan
explained the inspiration behind this initiative and explained
the importance of having a roadmap for stimulated growth in the
area of robotics. He mentioned his opinion that robotics in India
has a lot of potential but there exist a lot of duplication which
necessitates a proper action plan. Participants from industry,
academia and Government sector made short presentations
and expressed their opinions/suggestions on the current status
and future needs. After the presentations, there was a group
discussion and question & answer session. This helped to clear
many misconceptions and get better clarity on the way forward.
The workshop was summarized by Dr. Raj Madhavan and
he identified few potential themes and verticals in the area of
Robotics and Automation which are relevant to India. Dr.Raj
Madhavan informed that he will consolidate the outcome of
the workshop and take it forward for the formation of teams to
identify core competencies to be developed and investments
to be made. The workshop ended with a vote of thanks by
Prof. Saha.

Workshops on Robotics and its Applications are held every alternate years, focusing on a specific thrust area of
robotics. The upcoming workshop details are given below:
- Workshop on Robotics will be held at IIT Kanpur in July 2018
- Workshop on Human-Centered Robotics will be held at IIT Jodhpur on 17th - 18th March 2018
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ROBOTICS ACTIVITIES @ NIT CALICUT
In recent years, there is a growing interest in robots for wide
varieties of applications in manufacturing and service sectors. Robots have evolved tremendously over the years and
are now being widely used in diverse sectors such as defence,
disaster management, environmental pollution management,
agriculture, material handling and assembly operations, entertainment industry and healthcare etc. Robots could seamlessly
integrate into the life of common man just as humans adopted
computers, cell phones and internet.
Robotics Interest Group (RIG-NITC), the official robotics group
of NIT Calicut is a community of UG students from various
branches of science and engineering who derive pleasure by
creating robots and other autonomous mechatronic systems.
This group supports and fosters interest in various aspects
related to robotics in particular through workshops, seminar,
product development and projects. RIG-NITC is powered by a
group of tech-enthusiasts who loves to build things up and embark creativity. RIG has been developed a variety of completely
automated robots for surveillance, underwater applications,
healthcare, manufacturing, assembly and household applications. RIG won the 3rd prize at worldwide FESTO’s Productivity
Contest at Germany for the development of wall climber robot.

detect the eye blink of a person. The detection is done by collecting signals from the frontal region of the brain using neurosky headset. This eye blink is used for various purposes. Another work is the development of an artificial limb for differently
abled person by using machine learning techniques to classify
the signals related to the movement.
Multi-purpose decorating robot is another important work carried within the robotics laboratory. As a part of bakery automation, a cake was chosen for decoration. Therefore, the end
effector used was a cream depositor. This platform can also
be used for wood engraving and cutting. Development of a
electrical line inspection robot designed to move autonomously is another work being focused on. The robot has the capability to override the obstacles like insulators, clamps, signalling spheres, vibration dampers, spacers, spiral bird deviators
etc.,and carried out the inspection.

Fig 2: Line inspection robot during trial run

Fig 1:4PRR-2P Hybrid robot for cutting soft materials

Extensive Research work is being carried over in the field
of robotics by PG and PhD students at Mechatronics /
Robotics laboratory. Some of the works among them are
specified in this article. A prototype of the hybrid 4PRR-2P
robot is developed for cake cutting for bakery automation.
The hybrid system is designed in order to get the benefits
of both serial and parallel robots, which is shown in figure 1.
This work involves the development of cutting tool: water jet
nozzle and the robotic manipulator. Design for strength and
stiffness is carried out after the kinematic modelling. Torque
based Controller is designed and implemented for cutting
operation. Studies on brain-computer interface is one of the
leading fields of research, in todays world this measures the
activities of central nervous system and translates the data
in to a computer readable form EEG Signals are used to

Presently, manual labour is made to climb the transmission line
and then inspected. In few countries helicopters are employed
to perform the inspection. However, these methods are found
to be expensive, dangerous and difficult. In addition to this it
is important to switch off the supply to the transmission line at
the time of inspection. In order to overcome these drawbacks,
the autonomous line inspection robot was designed. Figure
2 shows the line inspection robot designed along with a 10
DoF dual arm during its trial run. This arm is used to cross the
suspension and tension towers by passing along the jumper
cable.
Research and development of Unmanned Aerial Vehicle (UAV)
that flies like a bird is another project being carried on in the
campus. Aerodynamic analysis of the profile of the wings and
wing design is done to obtain the parameters of the wings.
Fabricated robot was tested and the performance was satisfactory. Another milestone is the development of the tennis
playing robot which is as shown in figure 3. This robot can track
the trajectory of a ball, predict the point of impact and hit it
successfully to the opponent, while processing data real time.
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Fig 3: Tennis playing robot

The trajectory of the ball is tracked and point of impact is
predicted using image processing and regression analysis.
A mobile base with a hitting mechanism receives the data
from the image processing module. Based on this, it moves
to a suitable position to successfully hit the ball towards the
opponent. This work aimed to contribute towards the increasing
plethora of human interactive devices in robotics.
A prototype of a military robot which implements an application
of real time detection and tracking of human beings was
developed. Figure 4 shows the robot during the trial run. A
depth sensing camera system by Microsoft Kinect is utilized
on a physical robot for human detection and aiming in static
mode of operation.

Fig 5: 2P-3PRR hybrid robot for drilling operation

Another major project undertaken was offline feature extraction
and classification of Electroencephalographic (EEG). The aim
of this project is to process the raw data obtained from the
electrodes and classify the signals. The different features
extracted and used for classification were, Common Spatial
Pattern with an accuracy of 90%, Higuchi fractal dimension with
an accuracy of 62% and autoregressive coefficients exhibited
an accuracy of 92%.
Another project which has won wide accolades is the
construction of the Autonomous Underwater Vehicle (AUV).The
group started with a basic version and has perfected it over the
years. AUV which is capable of performing tasks like following
a defined path, avoiding obstacles, detecting and picking
objects and various other tasks autonomously. Figure 6 shows
assembled model of the AUV.

Fig 4: Trial run of the human detecting robot

Human detection is obtained by using APIs of Open Natural
Interaction (OpenNI) framework and the aiming routine is
carried out by two different methods, firstly by using Regression
Analysis between image pixels and the gun control motors, and
secondly, by using inverse kinematics. The aiming performance
is evaluated for both the methods and a comparison was made
based on the accuracy.
Figure 5 shows a 2P-3PRR hybrid manipulator for drilling
operation. The robotic manipulator has three moving links which
connects the lead screw-nut arrangement and the movable
platform. All the three links are identical and is connected to the
movable platform with a 2R joint.

Sophia, the world’s first robot to be granted
citizenship, made its first appearance in India
during IIT Bombay 2017 TechFest and talked
about India’s global stand as an economic,
scientific and technological superpower.

Fig 6: Assembled AUV

AUVs could be the pioneers in areas like defence, deep sea
mining, meteorology, flora and fauna exploration etc. Being
autonomous, it offers an alternative to the conventional
remotely operated vehicles (ROVs) that require human
involvement. Another well appreciated work is the development
of SHOPBOT. It receives orders from registered customers
as SMS in a prescribed format, sends the customer a reply
after checking for product availability and then processes the
order. Order processing involves picking the ordered product and
placing it for packing.
Another indigenous project undertaken is the controller design for
a Skid-steered robot and mapping for surveillance applications.
Dynamic model and GA based PID controller were developed.
The dynamic model enables motion planning for general planar
motion. Terrain dependent values such as coefficient of rolling
resistance, the coefficient of friction and the shear deformation
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modulus are incorporated in this model. Surveillance bots are
of great importance in protecting and saving human life. In this
context, mobile and multi-functional robots which map their
surroundings are adopted as a means to reduce environmental
restructuring and the number of devices used. Skid-steered
robots are robust and, therefore, are ideal for surveillance
applications. Firebird skid-steered robot was used for the
experimentation.
A humanoid robot requires an enormous amount of
compactness of all actuators and sensors for expressing
anthropomorphic characters. The cost and labouring required
to meet these are huge. Also, some of their facial expressions
and body movements do not need any physical interaction with
the real world. Here comes the need of virtual robots which have
the capability of showing a higher level of anthropomorphism.

Senior members of RIG-NTC periodically conduct workshops
for junior UG students of NITC, including sessions to learn
various software which helps in the design, fabrication and
control of a robot.
The group also organizes workshops and exhibitions in other
schools and colleges. Group members are trained by industrial
experts and academicians from various organisations. Apart
from all these outstanding works, the students have also
proved its mettle in the international Robotics competitions as
well. Pneumatic based Wall Climbing robot won the 3rd prize
in International Festo Productivity Contest held at Germany
in 2015. The group has also been a constant participant in
Robocon, an International Robotic competition, since 2013.
Figure 8 shows the robot developed by the students for the
ROBOCON 2017 competition.

Fig 8: Robocon Contest 2017

Fig 7: The screenshot of the orientation of virtual object

A novel method for designing a low-cost android application
based social robot was developed by replacing the actuators
in humanoid robots and implemented virtual avatars instead.
A novel integration methodology which combines a mobile
robotic base and a virtual character using augmented reality
was also done in this work. The primary aim of the experiment
is to make the robot respond to a visual stimulus, like a robot
which can track an object and move its body accordingly.
The screenshot of the orientation of virtual object is shown in
figure7.
The mechanically inefficient thrust characteristics of a thruster
based underwater propulsion system have opened up a
new challenge to explore deeper into the propulsion system
used by fishes. The two major modes of propulsion systems
adopted by fishes for manoeuvring are MPF (Median Paired
Fin Propulsion) based and BCF (Body Caudal Fin Propulsion)
based Propulsions. Future underwater vehicles are expected to
adopt these bio- mimetic propulsion systems for manoeuvring
underwater, due to its high swimming efficiency, eco-friendly
nature, least drag coefficient due to streamlined body shape
etc. Two robots, Bio-mimetic Knife Fish Robot based on MPF
mode and Bio-mimetic Tuna Fish Robot based on BCF mode
were designed, fabricated and tested in the Robotics lab.

Publications:
1) T J Mervin, A P Sudheer, M L Joy, “Development of 4PRR2P hybrid robot for soft material cutting”, 2017, International
Conference on Advances in Robotics, IIT Delhi India.
2) C M Shruthi, Jibin R Varghese, Harish Narayanaswamy, C
S Suryakiran, A P Sudheer, M L Joy, “Modelling, Analysis and
Development of an Electrical Transmission Line Inspection
Robot” Indian Patent Application number: 201641027854 filed
on 16th August 2016.
3) M K Hashim, A P Sudheer, M D Narayanan, “RGB-D Sensor
based Human Detection and Tracking using an Armed Robotic
System”, 2015, IEEE International Conference on Advances
in Electronics, Computers and Communication. IIIT Banglore,
India.
4) C M Shruthi, A P Sudheer, M L Joy, “Kinematic and static
analysis of mobile dual arm robot traversing through a multistranded wire”, 2017, The 5th International Conference on
Control, Mechatronics and Automation, University of Alberta,
Canada.
5) D Suraj, T K Sunil, A P Sudheer, “Design and Implementation
of GA Tuned PID Controller for Desired Interaction and Trajectory
Tracking of Wheeled Mobile Robot”, 2017, International
Conference on Advances in Robotics, IIT Delhi, India.
6) E K Subin, H Ashik, A P Sudheer, “Android based augmented
reality as a social interface for low cost social robots”,2017,
International Conference on Advances in Robotics,IIT,Delhi India.
7) M K Hashim, A P Sudheer, “Real-time human detection and
tracking from a mobile armed robot using RGB-D sensor”,
2016, IEEE World Conference on Futuristic Trends in Research
and Innovation for Social Welfare. Coimbatore, India.
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ROBOTICS ACTIVITIES @ IIT MADRAS
Design and analysis of a tele-surgical robotic trainer
Researchers: Karthik Chandrasekaran, Suraj Parameswaran,
Asokan Thondiyath
Surgical robotics is a subclass of robotics and the application
for the same has surged in recent years. One of the main areas
where surgical robotics is showing phenomenal development
is in tele-operated surgery. Figure 1 shows the prototype of the
tele-operated robot used for surgical applications.

remote centre of motion for the endoscopic surgical tool.
Development of an innovative design for the surgical tool is
another important aspect to be taken care.
Variable Buoyancy Systems for Selective Underwater
Deployment and Underwater Manipulation
Researchers: Thiyagarajan Ranganathan, Asokan Thondiyath
Design and development of underwater systems for monitoring
of intermittent incidents in the deep and shallow water sea has
gained lot of importance in the recent past. Figure 3 shows the
conceptual design of the deployment system.

Fig 1: Prototype of Tele-operated surgical robot

The specific objective of the research is the design and
synthesis of master and slave robotic arms for a surgical robot
with improved performance characteristics such as isotropy
of force & movement, improved dexterity and safety. Figure 2
shows the schematic model of the complete system.

Fig 2: Tele-surgical robotic setup

The master console has two master arms for motion input. There
are two slave arms to replicate the motion of the master arms.The
central controller maps the input motion given at the master arm
to the slave arms. The central controller also enables scaling of
movement and tremor filtering. Each master and slave arms has
6 Degree of Freedom (DoF) input. Each slave arms also houses
a Remote centre of motion mechanism, to satisfy the kinematic
requirements of endoscopic surgery and an Endoscopic surgical
tool. The system is designed with unilateral teleoperation control.
Both master and slave arms are statically balanced for reduced
actuator requirements and further work on inertia compensation
of the system is in progress. The major scopes of research related
to this field is mainly related to this field is mainly to achieve

Fig.3: Conceptual design of the deployment system

A prototype has been designed based on the concept with
metallic bellows actuated by linear actuator and it has been
tested for the purpose. A picture of the prototype and the
results on comparison of experiments and simulations are
shown in figure 4. Design and development of a suitable
Variable Buoyancy mechanism considering the feasibility and
other environmental factors is one of the main challenges in this
research work. To accomplish the desired task multiple of such
modules can be cascaded together. Advantages of cascading
such systems is that each module can be selectively deployed
at desired depth which is necessary in case of cooperative
manoeuvring and simultaneous sampling applications. By
designing a suitable control system with the depth feedback,
the modules can be precisely positioned at any depth within
the operating range.

Fig.4: Test prototype and the results on comparison of experiments
and simulations
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This opens up a unique area of application using these
controllable VBS replacing the conventional actuators for
underwater manipulation, which is yet another challenge in
underwater systems. Different configurations of manipulators
can be derived using these VBS as actuators for different
applications like laying pipes, inspecting pipes, drilling bores
etc.
Tele-Operation of Unmanned Tracked Vehicle
Researchers: Senthil Kumar Dakshinamurthy, Mithun K.,
Asokan Thondiyath, Shankar C. Subramanian
The demand for tele-operated unmanned vehicles has seen a
rapid growth in the last few years owing to their applications in
areas such as mining, defence, security and surveillance, and
many other hazardous environments where the risk of human
safety is very high. In such scenarios, it is better to have an
unmanned vehicle instead of employing a human to operate
it and risking his/her life. In this research, efforts were taken to
model the various subsystem dynamics and vehicle dynamics
of a tracked vehicle. Subsystems are again classified into three
parts namely powertrain, braking and steering.
In powertrain subsystem, the components that were
considered are engine, clutch, gear box and final drive, and
dynamics equations were derived for each. Braking subsystem
was modelled for the same configuration of what was there
in the experimental vehicle by making some reasonable
assumptions. Basically the vehicle’s steering was obtained
by providing differential force to the sprockets since the skid
steering method was considered. For this purpose, same
braking components were used to obtain the steering action
just by applying the braking force on one to get differential
force. While modelling the tracked vehicle motion dynamics,
only longitudinal, lateral and yaw motions were considered
which are again subdivided into acceleration, braking and yaw
motion dynamics. Accurate modelling of the lateral dynamics
is quite complex since it deals with lateral skidding, track
slippage, etc. So an approximate model was developed
as shown in figure 5. Finally all the subsystems and vehicle
dynamics were integrated and simulated for various cases.
Figures 6 shows velocity speed and path results from simulation
and experimental studies.

Fig 6: Simulation results showing vehicle speed and path
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4th International Conference of The Robotics Society
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International Conference on Advances in Robotics (AIR) is a series of
biennial conference organized by The Robotics Society (previously known
as 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.
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