RLESRS m Arun Girlyapur <aaron@kletech.ac.in>

ﬁe: I-lT Prngssur's_ﬁuppurt for Robotics Project

Sujith R Kumar <sujith kumar1&sbl,co.in> Wed, Moy 13, 2019 at 2:33 PM
To; "maroni@ki=tach ac.in® <saroni@kletech.ac,in>
Cc: 5B RIA <5BR1AE shisaline.onmicrosof, com>

Dear 5iv,
Greetings from SBI!

We are from State Bank of India, Innovation Cell (Software Factory Dept), working on a
humanoid project which can be placed in branches of 5BI.

Team members working on the project are basically from Computer Science background.

Software part of the Humanoid has been developed already and we are looking for
guidance in the following areas of Hardware part.

» Hardware specification for the movements involved in Humanoeid.
» Body design(Auto-CAD) and building.

Please advise whether any guldance can be provided.
Also share contact details [including Skype) so that further discussion can be done.

Looking forward for a favourable reply.

Reagards,

Sujith R Kumar
Asst. Manager (Systems)
= Innovation Cell
— Software Factory Dapt
gi t_c State Bank Glabal IT Centre, Navi Mumbai
~em=  Afoh +@1 0067 55 2800

P - ——

From: D Manjunath <dmanjui@ee.iitb.ac.in=>

Sent: 12 Movember 2019 13:17

To: G Sivakumar <sivai@iith, a2, In>; MOIN FAIYAZ SHAIKH <main.s@sbi.co.in>

Ce: Sujith R Kumar <sujith. kumar1 @sbi.co.in>; asren@kletech ac.in <aarcn@kletech.ac.in=
Subject: Re: 1T Professor's Support for Robotics Project

Wamning: This email is not originated from SBI. Do not click on attachment or links/URL unless sender is
reliable. Malware! Viruses can be easlly transmitted via email.

[Cluniod st hidoen]
[Duoted bl hiddend
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State Bank RiA [Rob ntellipent Assistant

State Bank Robotic Intelligent Assistant is a humancid robot, which can be placed in State Bank
branches. 5B RIA can interact with customers to answer their queries, perfarm transactians for them
and guiding them via robotlc movements,

Current 5

We have already done the developrent of the software part (excluding movement) of the humanaid
and are currently working on the design and development of the humanaid body and its movemants.

details of 4
=  Height: 5 fi.

* 1Degree of Freedom (DoF) in head, 3 DoF in both hands and a whesled base,
= Software Details (Already Completed).

* o W

Face recognition

Biometric client software and touch screen Integration

Text to Speech

Hot word detection and client part of speech recagnition

A chat window for users to key-in queries and get its response. It also displays user
interactions performed through speech (for ready referencel.

Problom Statement;

All the team members, working on this project, are from Computer Science background; having done
same basic courses on the Rebotics. We are looking for guidance In mechatronics part of the

humanoid,

Clarificatlons Bequired:

1. During a course attended, we had done the assermnbly of Robot (Biped walking) with servo

rmotors for its mevement. Are servo maotors good enough for Industry ready hurnancids?

2. Please provide the specification of such serve mators and its controllers or a method to

calculate the minimum specification required.

3. We are thinking of options for humanoid brain as Raspberry Pi or a PC Motherboard. What do

You suggest for the brain, considering the software components we have already designed?

{Ref, Section: Design detalls, given above)

4. If we are working with a PC motherboard as the brain of robot, do we need separate Arduino

or controflers for implementing the movements? If yes, can that be controlled/coordinated

using the PC (Linux Ubuntu]?

> Can you provide an ldea on the battery specification, size and weight that will be required

based on the robot’s configuration?

6. What material is normally used for humanoid body? Which methed can be used for making

the body for a robat prototype? 15 30 printing a good option considering the cost and accuracy

for a prototype (single plece)?



Ooes KLE Tech have any list of vendors/service providers who are known to provide quality

services/compenents for humanecid projects?
_ \what are the hardware requiremants and specifications for the Line follower robot like

mavement {including obstacle detection/avoidance)?

HEAD OF THE DEPT.
Automation & Rnhqtics_
K.LE. Technological University,
HUBBALLI-31.
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Guidance for Robotics Project

Sujith R Kumar <sujith_kumar!@sbi.co.in> Wad, Nov 20, 2019 at 3:05 PM
To: Arun Giriyapur <aaren@kletech.ac.in>
Cc: 58 RIA <SERIA@sbionline.onmicrosoftcom=

Dear Sir,

Greetings!

As discussed over the telephonic call we would like to initiate the BNgagement process.

As Mol signing is a time consuming process we would like to proceed directly with consultation.

We request you to provide the quotation for consultaton fee so that we can proceed with the
project.

We may take forward the MoU signing, later in production stage of the project.

Regarls,

Sujith R Kumar
Asst. Manager (Systems)
— fnnovation Cell
—_ Software Factory Dept
gltc Stale Bank Glabal IT Centrg, Navi Mumbal
m—— Mob =47 99567 55 2800

From: Arun Giriyapur <aaron@kletech.ac.ins

Sent: 19 November 2019 21:08

To: 5ujith R Kumar <sujith.kumar1@sbi co.in>

Cc: 5B RiA <SBRIA@SBIOnline. onmicrosoft. coms
IQynted imxt hiddes]

[Quoled sl hiddand

o
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Project Proposal for RIA

Ajit 3.00s a humanaoid robot platform developed at ELETech for the purpose of rapid prototyping of use
cases and applications which can help us understand how humanoid robots can be deployed. This
reduces the time required to bulld and deploy an application and takes away the burden of building the
kinematics of the robot. Since the platform also involves a software framework it becomes very sasy to
architect the application. Humanoids are expected to be Intelligent and autonomous, hence Ajit has the
necessary hardware to run Al based applications. Ajit has the required sensors and very sophisticated
actuators to get very precise motions.

ELETech team proposes to assist 581 GITC in developing a prototype of thelr humanold robot RIA by
using Ajit as a rapld prototyping platform on which the POC will be done. The POC will in turn help the
team to finalize the conceptual design of RIA. Further KLETech team will help in developing the
protobype of RIA,

The project will be carried out in the following phases. The deliverables and the responsibilities in each
phase are as follows:

Phase Celiverables Responsibility
1 Training KLETech team
2 POC on Ajit 3.0 5Bl team and KLETech team
3 Use cases, Requirements, Specifications, Product 5Bl team and KLETech team
Architecture, BOM
4 Frototyping and Testing sBl team and KLETech team

The various activities that will be carried out by both the teams during the above phases along with
timelines are as follows:

Activities Deliverables Responsibility Timeline
1 Introduction to ROS KLETech team 01-01-2020
2 Pragramming in ROS KLETech team 0z-01-2020
3 Architecture of &jit = The KLETech team 03-01-2020
humanaoid robot
q Current development on Ajit — KLETech team 03-01-2020

Programming and Integration of
SLAM, MLP, Pose detection and
Object detection

¥ Architecture of 581 - RIA 5Bl team and KLETech 03-01-2020
team

e
Htin OF THE DEPT.
Automation & Robotics
K.L.E. Technological University,
HUBBALLI-31.
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=k Software components and services | SBI team 04-01-2020
on Rl&
) Migration of SBI-RIA software SBI team and KLETech 0G-01-2020
components and services on Ajit team
B Fapid POC using Ajit 5BI team and KLETech 06-01-2020
team
g SBI-RIA POC planning 58l tearn and KLETech 07-01-2020
team i
10 Prototyping of Physical Structure 5Bl team and KLETech To be decided
and Kinematics RIA team
11 Testing of RIA SBI team and KLETech To be decided
1 | feam
KLETech Team:
1. Arunkumar C.Girivapur, Head, Dept of ABR
2. Mrs Ashwini G.K, Assist Prof, Dept aof ALR
3. Shridhar Doddamani, Assist Prof, Dept of AGR
4, Karthik L, Project Engineer, CASE
5, Student interns =3 no

Consultancy Maodel:

KLETech will ghve basic tralning on ROS with hands-on experience. The POC will be done using Ajit
hurmanaid robat and once approved will further help in prototyping the complete humanoid robot RiA.

The components required such as sensars, actuators, CPU or GPU, batteries and other miscellaneaus
parts will be procured by 5B team. KLETech team will design the parts of the structure, 30 print the
parts, develop the battery pack and battery management system, assemble all the parts, integrate all
the hardware and test the prototype,

r_ S Mo Description of Activity Amount INE

1 Complete support including: 1,20,000.00
Training on ROS

Integrating of SBI microservices on Ajit far POC
Designing of RLA —Physical structure

Preparing BOM

Printing & machining of parts

Assembling RIA




0" l< l Technological
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Centre for Automation Systems Engineering

Department of Automation & Robotics

Testing

A0 printing of parts At Actual cost based on weight
of each component. The quote
can be finalized once the

compenent design Is complete.

Travel —If any of the team members are required to TA/DA as per norms
travel to Mumbai for support or other requirements

Y
L-/{,_'L;ﬁ}f
-

L
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Activities Deliverables Responsibility Timeline
1 Introduction to ROS KLETech team 01-01-2020
2 _If'_rg_grammmg in ROS KLETech team 02-01-2020
3 Architecture of Ajit = The KLETech team 03-01-2020
humanoid robat
4 Current development on Ajit - ELETech team 03-01-2020
Programming and Integration of
SLAM, NLP, Pose detection and
Object detection
5 Architecture of SBI - RIA 5Bl team and KLETech 04-01-2020
team =
[ | Software components and services | 5Bl team 04-01-20240
cn RlA
7 rigration of 53BI-RIA software 58l team and KLETech 06-01-2020
components and services on Ajit team
B Rapid POC using Ajit 5B team and KLETech 06-01-2020
team
g 5B1-RIA POC planning SBI tearn and ELETech 07-01-2020
team
10 Protatyping of Physical Structure 5Bl tearmn and KLETech To be decided
and Kinematics RIA team
11 Testing of RIA 58l team and KLETech To be decided
team

HEAD OF THE DEPT.
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5l Mo | Description Oty Unit Price INR | Total INR
1 Mvidia Jetson Mano 1 SOO0.00 a000.00
2 Dynamixel actuators

KhAa30 4 23000.00
MA-D4AR z 36501.00
ME-106R 4 4995000
3 Intel realsense DA35i 1 14735.00 1473500
4 Lltrasonic sensors L
5 Microphone 1
B Speakers i
7 Telephone receiver 1
a Touchscreen 10.1 in 1 7850.00 7B50.00
9 LED display for face 1
10 | Batteries 30 180,00 6000.00
12y & 22V
11 | LED ligthing
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Guidance for Robotics Project

Sujith R Kumar <sujith.kumnar1(&sid,co.in=> Wed, Dec 23, 2020 a1 2:31 P
Ta: Arun Giriyapur <aaroni@kletech.ac.in>
Co State Bank R1A - Robotic Intelligent Assistant <sbria@sbl.co.in>, "abhijith.s@klelech ac.in” =abhith, s kietech. ac.in=

Dear Sir,
Graatings & appreciations for the Project RIA advancing to the final stage of development!

Thanks 1o the faculties and students for providing us the guidance and support during 1he course of developmant. It
has been a great learning experience for us to work with the Deparment of Automation & Robotics at KLE
Technalogical University.

Also. as a loken of encouragement, Wis would like to issue appreciation letters to studants who have helpad us in the
development journey. We request you to provide the names, rolefresponsibdity, and the duration of invohement far
isguing tha lakers.

W laok forward 1o our continued patronage towards the production readiness, support, and future varsions of the
Frojact Rl

Regards,

Sufith R Kumar
Assi, Manager (Systems)
el Innovation Cell
= Software Factory Dept
gll'_c Siale Bank Global IT Cantre, Navi Mumbai
—_—— ol +07 9867 55 2800

From: Arun Girivapur <aarcni@ikietech.ac.in=
Sent: 16 February 2020 13:20
[uaied wod hidden]
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INVOICE

Technological
Unlversity
: iCresbeg Vo

4

O

KLE TECHNOLOGICAL UNIVERSITY
EVE Collegs Campus , Vidyanagar,
HUBBALLI-580031

Ph : 0836-2378121

PAN : AACAKITOZA
GSTIN @ 298ACAKSTIZANZY

Piace o Supply 1 Hubballl, Karnaknea, -

of Rip Humandid Robot

KLE TECH University Co-ordinator lﬂ,.tunrf_r.i{Iﬁ*-j&Pl-ﬁ

Ocuelopment Cheusges for b Potot

pate: 4 loz 2020

To,

Crate BanK(lobal’
1 T Cenb¥e,

Innovadiencell,
Codtwatn 315’-'%"'“"1"1‘?,*#
a1 pundsal

GSTIN :
2 IAAPCSTE T KLI0

299,400 «

Sub Tatal ‘&l]g' t‘.ff_n:.l_.,
Cgit19d - 35856
£qs194. LSRISD.

Total Invoice Value ARo 19 m!

Bank Detalls

Bank Maome & Address ; Syndicate Bank, BVE Coliage, Hubbali
Account Mame ; The Registrar, KLE Technological Unvaraity Hubballl
Account Mumber | 1244201 0005267

IFED Code : SYNBOOD1244

Swil Code | SYMNBINEB4AS

For KLE Technological University

=

GISTRAR
K.L.E. Technological Univorsity

—m.

Wl
4

HUBBALLI-580 uat% )
oy
: i%ifﬁ*?' o

(B
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o o Date :
KLE TECHNOLOGICAL UNIVERSITY 1112|2019
BVE College Campus , Vidyanagar, To.
HUBBALLI-580031 State Banrlobal 11 tentre
Ph - 0B38-2378121 Tﬁﬁuvﬂri "D "::I Aeal] I_.I
PAN : AACAKSTO2A Seftwane fodlony Dept,
GSTIN ; ZBAACAKSTOZAIZV NavT mombal.

Place ofL Supply : HUBEBRLLT | KARNMIPKSA -
GSTIN : 2P CLEQE TTK L Z0

KLE TECH University Co-ordinator frryny i ql'l‘“fﬂ.PU%

Tratniog oo ROS Intcgrating of &) $2.0.008 =
YD Sevvited ph Hiit {or FOC,
Regicning @) RIA- Physicalebruttufle
F'.upm.mj Eon Frinting anel
HMachihing of pagit, A cembting
Rih  and Tegting.

Sub Total | 1.20.000 =00
TGeT(@ied-| 21,600 -ou

—

Total Invoice Value | 1, 4| GOU = qo|

For KLE Technological University

Bank Delails :
Bank Name & Address : Syndicale Bank, BVB College, Hubbali

Account Name : The Rogstrar, KLE Technodogica! University Hubball
Account Number @ 1224201 0009207

IFSD.Code : SYNBODD1244
Bwift. Code + SYNBINEBA4S f:a

\

T HEAD OF THE DEPT.
Automation & Robotics
K.L.E. Technological University.
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