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Technical details

1. Introduction

The research of object grasping and manipulation becomes formidable challenging area. The
need of the research on grasp and manipulation analysis and planning is can be applied to the
real world. So increase the efficient and implementable methods to perform these analysis and
planning tasks. Grasping is one of the most fundamental problems in robotics. Robot grasping is
a major problem that includes control, planning and tendency to judge the pickup points of
various objects. In unstructured environments, familiar types of objects may contain a variety of
shapes and sizes. Even though there exist these vanations, humans can learn how to grasp
objects by few numbers of examples and generalize the learned skills to grasp novel objects.
However, a robot in an unstructured environment may encounter problems regarding objects
because of apriori experience or knowledge. On such situation robot requires sophisticated
perception, planning and control for grasping the object. Grasping planning can be classified into
knowledge based, behaviour based and model based methods. The function of a robot gripper is
to grasp and manipulate the object by its fingers. The task of restraining objects, sometimes
called fixturing and the task of manipulating objects with fingers is called dexterous
manipulation. From the image of object, a location for good grasping is identified and every
different object can have some similar subparts. .A wide variety of novel object has been tested
by grasping knowledge base approach and the result establishes the effectivenessof this
approach so as to achieve quick and good grasps of novel objects. If the testing is carried for so
many novel objects, grasping  knowledge base approach will enrich and serve as a best
experience towards robot gripping.

2. Review of status of Research and Development in the subject

Saxena A, Driemeyer J and Ng A (2008), Robotic grasping of novel objects using vision.
The International Journal of Robotics Research 27: 157.

To obtain the grasping point, they divide the object into small rectangular patches, and for each
rectangular patch we predict whether if it contains a projection of grasping point on the image
plane. To use a set of features such as edges, textures, colors for the prediction and use logistic
regression to medel the probability of a 2-D position being a good grasping point. 2-D image at
different orientation of the object was obtained, and for each image we obtain the grasping point.
These 2-D grasping points are triangulated to obtain a 3-D image of the grasping point.

Pei-Chi Huang et al., Grasping Novel Objects with a Dexterous Robotic hand through
Neuroevolution, IEEE-CICA, doi: 10.1109/CICA.2014.7013242, 2014.

P Huang et al (2010) proposed the partial automation of the robotic grasping of novel objects.
This approach has two stages. In the first stage a human supervisor defines a boundary box
around the target object by means of interface. The second stage is fully automated where the
robot uses the vision system for grasp planning and to determine the robotic hand configuration,
orientation, and location. Neuroevolution approach is applied in order to make the second stage



automatic (i.e.) evolving a Artificial Neural Network (ANN) with an evolutionary algorithm.
They have used Neuro Evolution of Augmenting Topologies (NEAT) algorithm. The controllers
receive low level real time vision features from a Kinect sensor. The grasping is simulated using
Grasplt! Simulator and the simulated data is tested using a robot called Dreamer, and this method
have produced promising results

A T Miller et al, Automatic Grasp Planning Using Shape Primitives, 2003 IEEE
International Conference on Robotics and Automation, DOI:
10.1109/ROBOT.2003.1241860, Print ISSN: 1050-4729.

A T Miller et al., (2003) proposed a set of rules to generate a set of grasp starting positions and
pre-grasp shapes, by modeling any unknown object as a set of shape primitives such as cylinders,
spheres, cones and boxes. They generated grasping strategies for each simple shapes and each
grasp has been tested and evaluated within their grasping simulator Grasplt!

B. Wang, L. Jiang, J. LI, and H. Cai, "Grasping unknown objects based on 3d model
reconstruction,”" in Proc. IEEE/ASME International Conference on Advanced Intelligent
Mechatronrics, 2005, pp. 461-466.

B. Wang et al., (2005) proposed modeling and grasping of unknown object based on 3-D model
reconstruction. The object is scanned by 3-D laser scanner and reconstructed in simulation. The
grasping quality depends on the evaluation of different grasping postures in simulation scene.
Based on evaluation, the perfect grasping will be executed.

Richtsfeld M and Vincze M (2011) Robotic grasping of unknown objects. In: Goto S (ed)
Robot arms. InTech, Rijeka, Croatia, pp 123-136

M Richatsfeld and M Vincze (2011) proposed grasping of novel object based on laser range and
stereo data using laser range and camera position. The 2.5D point clouds data has been obtained
and tested for their grasping point detection algorithm separately on laser range and single stereo
images to combine both the results to obtain good grasping.

Mario Richtsfeld, Markus Vincze., (2008) Grasping of Unknown Objects from a Table Top.
Workshop on Vision in Action: Efficient strategies for cognitive agents in complex
environments, Oct 2008, Marseille, France.

M Richatsfeldand MVincze (2008) proposed vision based grasping system for novel objects
based on range images. They realize a synthesis of the calculated grasp points with 3D model of
the gripper. This algorithm analyzes the top surface of unknown object and grasp points and
gripper pose are generated to grasp the desired novel object. This algorithm consists of five
main steps and are, raw data pre-processing, range image segmentation, grasp point detection,
calculation of the optimal hand pose ,transmission of the calculated object pose and hand pose to
the path planning tool.

2.1 International Status: NIL

2.2 National Status: NIL



23 Importance of the propesed project in the context of current status including scientific

objective:

Modern day robotics aims at bringing precision and motor dexterity of human bemng into
machines. Over the last decades the research area in the field of robotic grasping has emerged. In
the starting stages the robots were pre-programmed to hold different objects. The pre-
programming method had a particular disadvantage.When a different object was placed which
did not confirm to the program the end effectors would either not pick the object or the object
would be damaged. Another problem faced by the robot gripper involves the amount of gripping
force that has to be exerted on the object. The force exerted on an egg cannot be the same as that
to grip a concrete block. This gripping force is also dependant on the nature of the material that
is being used. It is essential to identify and understand the consistency of the object and use
appropriate grasping technique from its memory which is learnt from different neural based
techniques.

The proposed work is to create a simulation based model of a manipulator which is taught
different materials and grasping methods to grasp based on which the robot in simulation must
be able to take decision as to grasp a new novel object out of its database and be able to handle
the object dynamically.

3. Progress/achievement so far,
a) Reference papers was collected.
b) Literature survey was studied.

¢) Proposal work has been started in the robot grasping of novel objects.
4. Work Plan:

4.1 Methodology:

The main objectives of the robot grasping of novel object as follows,

¢ To design and fabrication of six axis robot.

¢ To simulate six axis robot with different geometrical shapes.

e To analysis the grasp force for different material

e To analysis the performance of robot grasping with different algorithm.
o To optimize the robot grasping for novel objects.

The method of this work to grasp unknown objects by determining the centre of mass and
dimensions of the object with the help of a camera. The objects shape and dimensions are
scanned and calculated by using the camera. The algorithm is provided to predict the structure of
an unknown object. For example, the robot is performing the pick and place operation for the
objects which is pre-programmed and suddenly a different object is placed then the robot will
visualize the object through camera and search for algorithm in the database and finally it is



executed. [f there is no data about the object in the database then the robot will execute the work
by the combination of different objects in the database.

Block Diagram:

Identification of Features of Grasp Point
Chject

Unknown Ohjects ~ Detection

Planning of
Grasping

b4
hdanipulation of
Unknown Qbjects

4.2 Time Schedule of activities giving milestones through BAR diagram.

Work plan (including detailed methodology and time schedule)

S1. No. Activity / Milestone 1" Year 2™ Year
1. Literature review 1-6
2. Design and its fabrication of the robot 712
3. Analysis of robot 13-18
4. Testing of robot 19-24
Month /Activities 1-6 7-12 13-18 19-24
Literature survey

Design and its fabrication
of'the robot

Analysis of robot

Testing of robot




4.3 Expected outcome within the time period of Seed Money Scheme
a) Prototype robotdesign can be implemented within the time period of Seed Money

Scheme.

b) Forareal time work can be done within the time period of Seed Money Scheme.

5. Suggested Plan of action stating the name of funding agency where the project will be

communicated for financial support within the time period of project.
Nil

6. Bibliography: Nil

7. List of Projects submitted/implemented by the Investigators (Separate for Pi and Co-PI)
Nil

7.1: Details of Projects submitted to various funding agencies

S.No Title Cost in { Month of | Role of | Agency Status
Lakhs Submission | PI/Co PI

7.2 Details of Projects under implementation

7.3
Si. Title Costin | Duration Role as| Agency
No. lakhs P1/ Co-PX

7.3 Details of Projects completed during the last 5 years

SL No. [ Title Cost in lakhs | Duration Role as P/ Agency
Co-PI

8. List of publications published by the Investigators, if any:

i. Co - Principal Investigator

1. C.Fradric John, R.Christu Paul, S.ChristopherEzhil Singh and P.Sengottuvel, Wear Behavior
of Al-128i-xZ1C Composite Using Response Surface Methodology. Joumal of Advanced
Research in Dynamical & Control Systems, (ISSN:1943-023X), 83-89,13,2017.



2. P.Sengottuvel., The Sterm Tube oil pollution in Ocean and Use of Composite material to
reduce it~ A Review. Intemational Journal of Advance Research in Science and
Engineering(JARSE), ( ISSN No: 2319-8354), 2017, 06.

3. P.Sengottuvel andK Jessy., Fuzzy Rule based Modeling of Drilling Parameters for Tool Wear
in Drilling GFRP Composites. Indian Joumal of Science and technology, Informatics Digital
Publication, India, (ISSN:0974-5645), 8(31),1-6, 2015.

4, P.Sengottuvel and G.Manikandan., Machining Characteristics Analysis on EDM for
INCONEL 718 Material Using Copper Electrode.Intemational Journal of Innovative research
In science, Engineering and Technology(IJJRSET), Ess&Ess Publications, India, (ISSN:
2319-8753), 9378-9383, 4(9), 2015.

5. G.Manikandan, J,Dhanasekar, S,Sridevi and Sengottuvel.P..Dynamic Ball Tracking and
Hitting Robot Using Vision System . Intemational Journal of Innovative research In science,
Engineering and Technology(IIIRSET), Ess&Ess Publications, India, (ISSN: 2319-8753),
6148-6153, 4(7), 2015.

6. Dhanasekar,Sengottuvel.P, G.Manikandan and M. Deepa., Development of a Robotic Arm
for Dangerous (Explode) Object Disposal . International Journal of Innovative research In
science, Engineering and Technology(IIIRSET), Ess&Ess Publications, India, (ISSN: 2319-
8753), 4058-4065, 4(6), 2015.

7.P.Sengottuvel, and G.Manikandan ., Desirability Approach Optimization in EDM for Inconel
718. International Joumal of Innovative research In science, Engineering and
Technology(ITIRSET), Ess&Ess Publications, India, (ISSN: 2319-8753), 4654-4660, 4(6),
2015.

8. Padmini.P, Shanmuganathan.B, Senthamilperarasu.S and Sengottuvel.P., An
Investigation of the Influences of EDM parameters and Tool Geometries for Monel 400
Material with Copper Electrode. International Journal of Applied Engineering Research
(WAER), Research India Publications, India,(ISSN:0973-4562),10(13), 10961-
10969,2015, Annexure-2, Impact Factor=0.13.

9. Shanmuganathan.B,Padmini.P and SengottuvelP., Effects Of Electrical Process
Parameters And Electrode Tool Geometries In EDM Of Monel 404 Material Using
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4562),10(13), 10971-10975,2015, Annexure-2, Impact Factor=0.13.

10. NRR.Anbusagar, K.Palanikumar, R.Manokaran and P.Sengottuvel., Flexural and impact
properties of 2D and 3D Jute/GF/epoxy hybrid composite materials. International Journal
of Applied Mechanics and Materials,Transtech Publisher, USA,(ISSN: 1660-9336), 766-
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11.NRR.Anbusagar, K.Palanikumar, R.Vigneswaran, M.Rajmohan and P.Sengottuvel.
Tensile and Flexural properties of glass fibre reinforced nano polymer composite panels.
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9. Budget

SL No. Equipment Quantity Amount in INR
1 70,000
A 6 Axis robot 1
2 Consumables (Like,robot gripper, As per requirement 15,000
Controller, etc.)
Travel support for the purpose of research 5,000
3 work. ——
Contingency - 5000
5 Others - 5000
Total 1,00,000

10. Name of at least two subject experts from the Institute and one from the outside

Institate with their contact details:

a) Dr.P.Naveenchandran — Professor, Dept. of Automobile, BIHER, Chennai-600073.
b) Dr.D. Dinakaran—Head, Centre for Automation & Robotics, Hindustan Institute of

Technology and Science, Chennai- 603103.



CERTIFICATE FROM THE INVESTIGATOR

Project Title: Optimization of Robot Grasping Synthesis

It is certified that
I. I do hereby agree to submit a complete proposal for financial support to the external
funding agency within the time petiod of SMS-2018

2. I undertake that spare time on equipment procured in the project will be made available
to other users.

3. I agree to submit a certificate from Institutional Biosafety Committee, if the project
involves the utilization of genetically engineered organisms. I also declare that while
conducting experiments, the Biosafety Guidelines of Department of Biotechnology,
Department of Health Research, GOI would be followed in to.

4. I agree to submit ethical clearance certificate from the concerned ethical committee, if
the project involves field trails/experiments/exchange of specimens, human & animal
materials etc.

5. I agree to abide by the terms and conditions of SMS-2018, BIHER, and Chennai.

JBQMHM

[ Dhanssekiar JI] @&{)\E\%
Name and signature of Name and signature of

Principal Investigator Co-Principal Investigator

Dr. #, SENGOTTUVEL,
PROFESSOR & HEAD,
DEPARTMENT OF MECHATRONICS,
BHARATH UNIVERSITY,
Date: 03.10.2018 CHENNAI-600 073,

Place: Chennai - 73

Forwarded by Head of the Department /

%&&e of the Head

De. P, SENGOTTUVEL,
PROFESSOR & HEAD,
DEPARTMENT OF MECHATRONICS,
BHARATH UNIVERSITY,

C +ENNAI-B00 073.
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Recommendation Sheet

Name of the Principal Investigator

Mr. J.Dhanasekar

Name of the Co-Investigator

Dr.P.Sengottuvel

Name of the Department

Mechatronics

Title of project

Optimization of Robot Grasping Synthesis

Recommendation of the evaluation committee
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Financial allocation recommended

o (pogva —

SI. No. Equipment Quantity Amount in INR
1 70,000
A 6 Axis robot 1
2 Consumables (Like, robot gripper, As per requirement 15,000
Controller, etc.)
Travel support for the purpose of research 5,000
3 work. —
4 Contingency --- 5000
5 Others — 5000
Total 1,00,00Q..~"

Name and Signature of the Research Advisory Committee members with date




