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Abstract
Faculty Development Programme (FDP) for the academic Year 2020-21 - Selected - reg

ACADEMIC SECTION

Read:-1. Notification dated 03/02/2020 

2.U.O. No. 1600/2020/KTU dated 18.11.2020

ORDER

Proposals were invited for conducting Faculty Development Programme for the academic year

2020-21 from Institutions / professional bodies as per reference 1 cited above.

Vide reference 2, a Committee was constituted for scrutinizing the proposals. Considering the

recommendations of the Committee,  sanction is accorded by the Hon'ble Vice-Chancellor for

conducting the Faculty Development Programme as detailed below (List attached).

The Institutions can conduct FDPs before August 2021. In the present scenario of Covid-19

pandemic, the Institutions can organize FDPs in online mode or in offline mode.

  

The Colleges shall engage the classes by the expert faculty listed in the proposal. There will be

scrutiny regarding the conduct of FDPs by the APJAKTU authorities. The respective course

coordinators are required to submit the report of the program as mentioned in the guidelines, after

the completion of the program. They are also directed to submit original bills of all transactions

made during the program including honorarium, TA, refreshments, reading materials, etc. attested

by the Head of the Institution and statement of accounts audited by a Chartered accountant.

 

Encl:

1. List of FDP sanctioned for the academic year 2020-21

2. Budgetary provisions and instructions for conducting offline mode

3. Budgetary provisions and instructions for conducting online mode.

 

Copy to:-

1. The Principals concerned 

2. The Finance Officer 

3. VC/PVC/Registrar/Dean(Academics)/Dean(Research)



 

* This is a computer system (Digital File) generated letter. Hence there is no need for a physical

signature.



SL.NO. COORDINATORS 

1 
ALBERTIAN INSTITUTE OF Forensics in Structural and 

Geotechnical Engineering 

Liji Anna Mathew, Assoc. 
Prof 
Sheeja M K, Asst. Prof 

2 
MUSALIAR COLLEGE OF 
ENGINEERING AND 
TECHNOLOGY 

Advances in Physical and 
Numerical Modelling in 
Geotechnical & Geoenvironmental 
Engineering 

Dr. Rajeev Kumar P, 
Professor 

3 
TOC H INSTITUTE OF SCIENCE & 
TECHNOLOGY, ERNAKULAM 

Emerging Trends in Structural Health 
Monitoring Procedures 

Dr. Vasudev R, Assoc. Prof 
Lathi Karthi 

4 
MAR BASELIOS COLLEGE OF 
ENGINEERING AND 
TECHNOLOGY, NALANCHIRA 

Recent Trends in Design, 
Construction and Maintenance of 
Concrete Pavements 

Dr. Neethu Roy, Asst. 
Dean(R&D) 
Anitha I C, Asst. Prof 

5 
MAR BASELIOS COLLEGE OF 
ENGINEERING AND 
TECHNOLOGY, NALANCHIRA 

Recent Advances in Seismic and 
Wind Load Analysis of Structures 

Dr. Jisha S V, Asst. Prof 
Bindu Biju, Asst. Prof 

6 
MARIAN ENGINEERING 
COLLEGE, KAZHAKUTTAM 

DE-HAB 
Demolition and rehabilitation of 
structures 

Rani V, Assoc.Prof 
Dr. Narayanan S, HOD 

7 
MES COLLEGE OF 
ENGINEERING, KUTTIPURAM 

Techniques for Disaster 
Management and Climate Change 
Adaptation Strategies 

Vidhya Kanakaraj, Asst. Prof 
Humaida Alhadi, Asst. Prof 

8 
NSS COLLEGE OF ENGINEERING, 
PALAKKAD 

Design Thinking and Creativity for 
Innovation 

Dr. Bharati Raj J, Asst. Prof 
Dr. Keerthy M Simon, Asst. 
Prof 

9 
MAR BASELIOS INSTITUTE OF 
TECHNOLOGY AND SCIENCE 

Sustainable Building Materials and 
Practices 

Manju George, Asst. Prof 
Deepthy Varkey, Asst. Prof 

10 
SAINTGITS COLLEGE OF 
ENGINEERING , KOTTAYAM 

State-of-the-Art Experimental And 
Numerical Techniques in Civil 
Engineering 

Dr. Anitha Joseph, Professor 
Pinky Merin Philip, Asst. 
Professor 

11 
MAR BASELIOS CHRISTIAN 
COLLEGE OF ENGINEERING AND 
TECHNOLOGY, PEERMADE 

Remote Sensing & GIS in Civil 
Engineering in the context of Recent 
Floods in Kerala 

Dr. Manoj Nallanathel, 
Assoc.Profeesor & HOD 
Dr. Chithra, Assoc. Prof 

12 
KMCT COLLEGE OF 
ENGINEERING, KOZHIKODE 

Recent Innovations in Civil 
Engineering 

Jesmi Prakash A K, HOD 

13 
AMMINI COLLEGE OF 
ENGINEERING, MANKARA, 
PALAKKAD 

Innovations in low cost construction 
technologies 

Dr. Maruthu Kannan, Prinipal 
Anupama. S, Assistant 
Professor 

14 
FEDERAL INSTITUTE OF 
SCIENCE AND TECHNOLOGY 

Random Vibrations and its 
Applications in Earthquake Analysis 

Dr. Asha Joseph, Assoc. Prof 
Dr. Unni Kartha G,Professor 
& HOD 

15 
SCMS SCHOOL OF ENGINEERING 
AND TECHNOLOGY 

Geosynthesis for Ground 
Improvement 

Dr.Akhila M,Asst. Prof 
Dheeraj A D, Asst. Prof 

NAME OF THE

SCIENCE AND TECHNOLOGY

TITLE OF THE PROGRAMME
HOST INSTITUTION

CIVIL ENGINEERING

LIST OF FACULTY DEVELOPMENT PROGRAMMES SELECTED FOR THE ACADEMIC YEAR 2020-21



No: KTU/ASST(ACADEMIC)/1959/2018 Dated, , 30.04.2018

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY

PROCEEDINGS

APJAKTU - Academic - Faculty Development Programme - Administrative Sanction Accorded -

Orders issued.

Academic Section

Read:- 1.Minutes of the Fifteenth Executive Committee Meeting held on 30.08.2017. 

ORDER

          Meeting of the Executive Committee held on  30.08.2017 vide the Agenda item No EC-015-

006 has approved the guidelines for the conduct of Faculty Development Programme and resolved

to invite proposals from affiliated colleges and other agencies to conduct the programme.

 Rules and Regulations for conducting FDP are 

1. As far as possible the FDPs are to be scheduled during the semester breaks without

disturbing the normal academic activities and to ensure maximum faculty participation.

2. It is mandatory to have a fixed batch of 30 participants in each programme. Number of

participants from the host institute is limited to 1/3rd of the total number of participants. The

rest of the participants should be from other KTU affiliated colleges.

3. There should be minimum 6 hour training per day, excluding tea and lunch break.

4. It is compulsory for the participants to attend all the sessions of the programme. Otherwise

the participant’s certificate will not be awarded.

5.  It is mandatory to submit the brief C. V of the resource persons highlighting their contribution

in the concerned subject of FDP.

6. Minimum 50% of the resource persons should be from outside the host institute.

7. Honorarium to faculty/ External experts is limited to Rs.1000/ hour.

8. Honorarium to Faculty/ External Experts from IIT/ IIM/ National Institutes is limited to

Rs.5000/- per day.

9. TA / Accommodation to external experts are as per University rules.

10. Local conveyance to resource persons is  limited to Rs.1000/ day.

11. Honorarium to centre coordinator and course coordinator is Rs.3000/ day. This amount

should be shared between them.

12. Honorarium to technical assistants for venue arrangements, purchase assistance, data entry

etc. is limited to Rs 2000/day, applicable during the duration of the programme.

13. Stationeries, consumables, certificates printing, report printing, photography etc. is limited to

Rs 15000/- per course.

14. Course / Training materials (Soft / hard copy / text book) is limited to Rs 1000 /- per



 Sd/- 

Dr. J. SREEKUMAR * 

Dean (Academic) 

 

participant.

15. Working lunch and refreshments is limited to Rs250/- per day per participant.

16. Miscellaneous – Limited to Rs 10000/- per course.

17. The host institute may provide accommodation facility to the participants, if available. The

charges if any, for this have to be borne by the participants themselves.

18. It is mandatory to provide the soft copies of the presentations made during the FDP to the

participants.

19. If necessary, the host institute can collect nominal registration fee from participants subject to

a maximum of Rs 500/ per participant.

20. After the completion of the programme the respective course coordinators are required to

submit the hard as well as soft copy of the report of the programme to the University within 15

days of the completion of the programme. The report must include the participant list,

registration forms, attendance sheet, feedback forms of the participants, media coverage of

the programme, complete details of the resource persons, one group photo, soft copy of the

presentations made during the programme and original bills of all transactions made during

the programme including honorarium, TA, refreshments, reading materials etc. attested by

the Head of the Institution.

21. The payments will be in the form of reimbursement of the expenses based on the

statements of accounts subject to a maximum amount of Rs 1.5 lakhs for 3-

day programme and Rs 2 lakhs for 5-day programme.

The Joint Directror ( Academic) is authorised to scrutinise and sanction the bills and

vouchers submitted in connection with the FDP programme.

Orders are issued accordingly. 

To

1. The Finance section. 

2. Smt.Praseeda Lekshmi , Joint Director 

3.SF/FC.

* This is a computer system (Digital File) generated letter. Hence there is no need for a physical signature.



U.O.No. 1352/2020/KTU Thiruvananthapuram, Dated: 30.09.2020

File Ref.No.KTU/ASST6(ACADEMIC)/3139/2020

APJ Abdul Kalam Technological University
Thiruvananthapuram

Abstract
APJAKTU - Academic - Faculty Development Programme conducted through online-

Administrative Sanction Accorded

ACADEMIC SECTION

Read:-UO No. KTU/ASST(ACADEMIC)/1959/2018 dated 30.04.2018

ORDER

Meeting of the Executive Committee held on 30.08.2017 vide the Agenda item No EC-

015-006 has approved the guidelines for the conduct of Faculty Development Programme

(FDP) and FDPs are being conducted as per the guidelines in the order read above.

During the current situation of COVID 19 pandemic Hon’able Vice Chancellor has

approved the guidelines for the conduct of Faculty Development Programme through

online mode

Each program should have 50 to 60 participants. Number of participants from the

host institute is limited to 20 and the rest of the participants should be from other

APJAKTU affiliated institutions. 

There should be minimum 6 training hour per day.

It is compulsory that the participants shall attend all the sessions of the program.

Otherwise the participant’s certificate will not be awarded. Copy of the attendance

statement and feedback forms shall be submitted to the University.

Minimum 70% of the resource persons should be from outside the host institute.

Honorarium to faculty/external experts is limited to Rs 1000/- hour and the

honorarium to faculty from IIT/IIM/National Institutes is limited to Rs 5000/- per

day. 

Honorarium to centre coordinator and course coordinator is Rs. 2000/- per day.

This amount should be shared between them. 

Miscellaneous expenses are limited to Rs.1000/- per day. (including printing,

stationary and consumables)

Registration to the programme shall be done through online. However, permission

letter from the respective Head of the institution should be obtained for

participation.

Online certificates can be issued to the participants. The certificates shall contain

unique certificate number. The details of the certificates issued shall be intimated to



 

Sd/- 

Dr. Bijukumar R * 

Dean (Academic) in Charge 

 

the University along with the claim form.

It is mandatory to provide the soft copies of the course materials / presentations

made during the FDP to the participants (through email)

There will be random inspection/verification by the University to evaluate the FDP

conduction process and other details. Hence online link of the programme should

be send to academics@ktu.edu.in, well in advance

The Joint Director (Academics) is authorized to scrutinise and sanction the bills and

vouchers submitted in connection with the FDP programme.

Institutions can also conduct FDP in the normal mode, as per the guidelines mentioned in

the order read above, after the Covid restrictions end.

Orders are issued accordingly.

* This is a computer system (Digital File) generated letter. Hence there is no need for a physical

signature.



Statement of Account
SCMS SCHOOL OF ENGINEERING AND TECHNOLOGY EDUCATIONAL INSTIT
C/O SCMS SCHOOL OF ENGINEERING & T

SCMS CAMPUS PALISSERY

PADUAPURAM P O ERNAKULAM
ERNAKULAM
KERALA
INDIA
683582
918589054713
SUBHA@SCMSGROUP.ORG

Statement Date : 02/06/2021 20:33

Union Bank of India

PALISSERY

Customer Id 137305091
Account No 345801010030000
Account Currency INR
Account Type Current Account
MICR Code
IFSC Code UBIN0558885

Date Tran IdRemarks UTR Number Instr. ID Withdrawals Deposits Balance
02/06/2021 AA819510Loan Account

Payments For :
588807030000112

- 37,500.00 21,29,318.69

02/06/2021 AA818598Loan Account
Payments For :
588807030000111

- 37,500.00 21,66,818.69

02/06/2021 AA818519Loan Account
Payments For :
588807030000110

- 37,500.00 22,04,318.69

02/06/2021 S73455163NEFT:S K PRASAD
PNBH211535598608

Sender
No:PNBH211535
598608

3,000.00 22,41,818.69

02/06/2021 S73325955NEFT:AJEES A P
P153210110750414

Sender
No:P1532101107
50414

3,000.00 22,38,818.69

02/06/2021 S72944308NEFTO-PAWAN
GOYAL
000290857095

- 1 5,000.00 22,35,818.69

02/06/2021 S72908841NEFTO-YAYATI
GUPTA
000290853260

- 1 3,000.00 22,40,818.69

02/06/2021 S72894353NEFTO-ICT
ACADEMY OF
KERALA
000290849488

- 1 3,000.00 22,43,818.69

02/06/2021 S72858785NEFTO-EBIN DENI
RAJ 000290845065

- 1 5,000.00 22,46,818.69

02/06/2021 S72839792NEFTO-AKSHI
KUMAR
000290838600

- 123 3,000.00 22,51,818.69

02/06/2021 S72826335NEFTO-K SATHEESH
KUMAR
000290837242

- 123 3,000.00 22,54,818.69

02/06/2021 S72808549NEFTO-
PONNURANGAN
KUMARAGURU
000290835959

- 123 3,000.00 22,57,818.69

02/06/2021 S72794466NEFTO-AJEES A P
000290834739

- 123 3,000.00 22,60,818.69

02/06/2021 S72752398NEFTO-K BALAN
000290817757

- 123 3,000.00 22,63,818.69

02/06/2021 S72732962NEFTO-ANIL
JOSEPH

- 1123 3,000.00 22,66,818.69

02/06/2021 S72526918SALARY MAY2021 - 63,61,380.00 22,69,818.69

Records from 1 to 25. No more records available.

City
State
Country
Zip
Mobile No
E-mail

Branch

Statement Period From -02/06/2021  To 02/06/2021

Page No1
For any queries, please get in touch with us on our 24 x 7 customer service help line no.1800 2222 44 #. Customers outside India need to dial +91 80 2530 2510.

This is a system generated output and requires no signature. Customers are requested to immediately notify the Bank of any discrepancy in the statement

TO AVAIL OUR LOAN PRODUCTS GIVE MISSED CALL AT 9619333333 OR SMS <ULOAN> TO 56161



02/06/2021 S72703417NEFTO-DIVYA P V
000290807752

- 123 3,000.00 86,31,198.69

02/06/2021 S72680731NEFTO-S K PRASAD
000290801852

- 123 3,000.00 86,34,198.69

02/06/2021 S72661260NEFTO-JIMMY
THOMAS
000290798876

- 123 3,000.00 86,37,198.69

02/06/2021 S72652460NEFTO-G V RAO
000290797930

- 123 4,000.00 86,40,198.69

02/06/2021 S72638254NEFTO-S
CHANDRAKARAN
000290796317

- 123 4,000.00 86,44,198.69

02/06/2021 S71496638NEFT:RAZORPAY
SOFTWARE
PRIVATE LIMITED
AXISCN00808

Sender
No:AXISCN0080
897585

2,200.00 86,48,198.69

02/06/2021 S71292385NEFTO-KUNJUNNI M
000290675470

- 02034897 57,500.00 86,45,998.69

02/06/2021 AA656760SALARY FOR MAY - 02034899 38,596.00 87,03,498.69

02/06/2021 AA565100VARUN G MENON - 02034898 10,000.00 87,42,094.69

Page No2
For any queries, please get in touch with us on our 24 x 7 customer service help line no.1800 2222 44 #. Customers outside India need to dial +91 80 2530 2510.

This is a system generated output and requires no signature. Customers are requested to immediately notify the Bank of any discrepancy in the statement

TO AVAIL OUR LOAN PRODUCTS GIVE MISSED CALL AT 9619333333 OR SMS <ULOAN> TO 56161







APJKTU sponsored 5-day Faculty Development Programme on Research Trends in Social 
Network Analytics

SCMS School of Engineering and Technology, Kerala, India

Summary of the Amount Spent

Sl No: Particulars

Honararium 
Paid (in 
Rupees)

1 Honararium to Dr K. Satheesh Kumar 3000

2 Honararium to Dr. Akshi Kumar 3000

3  Honararium to Dr. Ebin Deni Raj 5000

4 Honararium to Dr Vasudeva Varma 3000

5 Honararium to Dr.Ponnurangam Kumaraguru 3000

6 Honararium to Mr. Riji N Das 3000

7 Honararium to Dr. Yayati Gupta 3000

8 Honararium to Dr Ajees A P 3000

9 Honararium to Dr Varun G Menon 1500

10 Honararium to Ms. Deepasree Verma 1500

11 Honararium to Dr Pawan Goyal 5000

12
FDP Poster and Certificate Design- Amount paid to Mr. Yadukrishnan, Designer, 
Lyrics Blast 2025

13 Honararium paid to FDP Centre Coordinator Dr. Varun G Menon 5000

14 Honararium paid to FDP Course Coordinator Ms. Deepasree Varma 5000

46025



                                                        UNION BANK OF INDIA
                                                             PALISSERY
                                                   SCMS COLLEGE OF ENGG AND TECH
                                                      VIDHYA NAGAR, PALISSERY
                                                        PHONE: 0484-2439029
  TO:                                                                                                             DATE: 28-07-2021
    MR  THE PRINCIPAL  S C M S  SCHOOL OF ENGG & TECHNOLOGY
    VIDYA NAGAR  PADUVAPURAM P O
    PALISSERRY  KARUKUTTY
    KARUKUTTY-683582
    KERALA,INDIA                                                CUST ID : 261491070      EMAIL ID:madhavan@scmsgroup.org
    Village   : 627965 -Karukutty

    STATEMENT OF ACCOUNT FOR THE PERIOD FROM 28-06-2021 to 28-07-2021  CAGEN-A/C NO: 588801010050045  CD GENRAL   (CD GENRAL)INR
------------------------------------------------------------------------------------------------------------------------------------
 DATE      PARTICULARS                                             CHQ.NO.      WITHDRAWALS           DEPOSITS            BALANCE
------------------------------------------------------------------------------------------------------------------------------------

                                                                                                  1,54,871.10         1,54,871.10Cr
28-06-2021 MS ASHA S                                             2032198          13,000.00                           1,41,871.10Cr
28-06-2021 101 30000                                                                                 61,000.00        2,02,871.10Cr
29-06-2021 DAVIS MC                                              02032102          1,950.00                           2,00,921.10Cr
30-06-2021 CASH                                                  02032104          3,000.00                           1,97,921.10Cr
01-07-2021 MODERN SCIENTIFIC SOLUTIO                             2032186          10,115.00                           1,87,806.10Cr
                 ERNAKULAM,SERVICE BRANCH, ERNAKULAM
05-07-2021 DR NISHA L                                            02032103         19,915.00                           1,67,891.10Cr
07-07-2021 MANOJKUMAR B                                          02032105          1,639.00                           1,66,252.10Cr
07-07-2021 SHILPA PC                                             02032197          4,434.00                           1,61,818.10Cr
14-07-2021 DR PRAVEENSAL CJ                                      02032107         31,840.00                           1,29,978.10Cr
14-07-2021 JEEJA BABU                                            02032106          4,500.00                           1,25,478.10Cr
14-07-2021 JEEJA BABU                                            02032108          9,150.00                           1,16,328.10Cr
16-07-2021 SCMS                                                                                      85,000.00        2,01,328.10Cr
19-07-2021 Charges for PORD Customer Payment:UBINJ21200544626                          2.95                           2,01,325.15Cr
19-07-2021 NEFTO-SHAIKH MOHEYUDHEEN 000322974329                                   2,000.00                           1,99,325.15Cr
19-07-2021 NEFT:SHAIKH MOHEYUDHEEN P200210118149704                                                   2,000.00        2,01,325.15Cr
           NEFT-RETURN P200210118149704 THE PRINCIPAL  S C M S  S
           Account Does Not Exist
           UTR No. P200210118149704
           Sender Bank: CANARA BANK
           Sender Branch: TIRUR / CNRB0000800
19-07-2021 Charges for PORD Customer Payment:UBINJ21200796168                          2.95                           2,01,322.20Cr
19-07-2021 NEFTO-DR A SURENDRAN 000323188735                     02032119          9,000.00                           1,92,322.20Cr
19-07-2021 Charges for PORD Customer Payment:UBINJ21200796430                          2.95                           1,92,319.25Cr
19-07-2021 NEFTO-SUSMITHA S 000323188744                         02032118          2,000.00                           1,90,319.25Cr
19-07-2021 Charges for PORD Customer Payment:UBINJ21200796295                          2.95                           1,90,316.30Cr
19-07-2021 NEFTO-ARJUN HARIDAS 000323188747                      02032117          2,000.00                           1,88,316.30Cr
19-07-2021 Charges for PORD Customer Payment:UBINJ21200796670                          2.95                           1,88,313.35Cr
19-07-2021 NEFTO-KEERTHANA 000323188750                          02032116          2,000.00                           1,86,313.35Cr
19-07-2021 Charges for PORD Customer Payment:UBINJ21200797064                          2.95                           1,86,310.40Cr
19-07-2021 NEFTO-ARAVIND 000323188756                            02032115          2,000.00                           1,84,310.40Cr
19-07-2021 Charges for PORD Customer Payment:UBINJ21200796902                          2.95                           1,84,307.45Cr
19-07-2021 NEFTO-JERIN GEORGE 000323188757                       02032114          2,000.00                           1,82,307.45Cr
19-07-2021 Charges for PORD Customer Payment:UBINJ21200813230                          2.95                           1,82,304.50Cr
19-07-2021 NEFTO-LAL KB 000323188767                             02032110          3,500.00                           1,78,804.50Cr
19-07-2021 Charges for PORD Customer Payment:UBINJ21200815792                          2.95                           1,78,801.55Cr
19-07-2021 NEFTO-JAYAKRISHNAN 000323188764                       02032111          3,000.00                           1,75,801.55Cr
19-07-2021 Charges for PORD Customer Payment:UBINJ21200815918                          2.95                           1,75,798.60Cr
19-07-2021 NEFTO-ARATHI P PAI 000323188761                       02032113          2,500.00                           1,73,298.60Cr
------------------------------------------------------------------------------------------------------------------------------------
  Cumulative Totals:                                                            1,29,572.50        3,02,871.10        1,73,298.60Cr
------------------------------------------------------------------------------------------------------------------------------------

 58880,powappsrv8,AK763118                                                                                                   PAGE: 1

                                                        UNION BANK OF INDIA
    STATEMENT OF ACCOUNT FOR THE PERIOD FROM 28-06-2021 to 28-07-2021   A/C : 588801010050045
------------------------------------------------------------------------------------------------------------------------------------
 DATE      PARTICULARS                                             CHQ.NO.      WITHDRAWALS           DEPOSITS            BALANCE
------------------------------------------------------------------------------------------------------------------------------------

19-07-2021 Charges for PORD Customer Payment:UBINJ21200817860                          2.95                           1,73,295.65Cr
19-07-2021 NEFTO-JIMMI THOMAS 000323188763                       02032112          3,000.00                           1,70,295.65Cr
20-07-2021 KERALA CESS/S52302092/19-07-2021/   2                                       0.03                           1,70,295.62Cr
20-07-2021 KERALA CESS/S52292825/19-07-2021/   2                                       0.03                           1,70,295.59Cr
20-07-2021 KERALA CESS/S52285969/19-07-2021/   2                                       0.03                           1,70,295.56Cr
20-07-2021 KERALA CESS/S52316232/19-07-2021/   2                                       0.03                           1,70,295.53Cr
20-07-2021 KERALA CESS/S48942196/19-07-2021/   2                                       0.03                           1,70,295.50Cr
20-07-2021 KERALA CESS/S52516957/19-07-2021/   2                                       0.03                           1,70,295.47Cr
20-07-2021 KERALA CESS/S52491172/19-07-2021/   2                                       0.03                           1,70,295.44Cr
20-07-2021 KERALA CESS/S52522789/19-07-2021/   2                                       0.03                           1,70,295.41Cr
20-07-2021 KERALA CESS/S52308614/19-07-2021/   2                                       0.03                           1,70,295.38Cr
20-07-2021 KERALA CESS/S52278816/19-07-2021/   2                                       0.03                           1,70,295.35Cr
20-07-2021 KERALA CESS/S52533806/19-07-2021/   2                                       0.03                           1,70,295.32Cr
26-07-2021 101 30000                                                                                 95,000.00        2,65,295.32Cr
27-07-2021 APPLE  COMPU DAIMIS                                   2032109           6,790.00                           2,58,505.32Cr
                 ERNAKULAM,SERVICE BRANCH, ERNAKULAM
27-07-2021 Charges for PORD Customer Payment:UBINK21208069788                          2.95                           2,58,502.37Cr
27-07-2021 NEFTO-sateesh k peddoju 000327775963                                    5,000.00                           2,53,502.37Cr
27-07-2021 Charges for PORD Customer Payment:UBINK21208071790                          2.95                           2,53,499.42Cr
27-07-2021 NEFTO-mainak adhikari 000327775966                                      3,000.00                           2,50,499.42Cr

Page 1 of 3Transaction Details
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27-07-2021 Charges for PORD Customer Payment:UBINK21208074760                          2.95                           2,50,496.47Cr
27-07-2021 NEFTO-rajesh p barnwal 000327775968                                     3,000.00                           2,47,496.47Cr
27-07-2021 Charges for PORD Customer Payment:UBINK21208077528                          2.95                           2,47,493.52Cr
27-07-2021 NEFTO-mayank aggarwal 000327775971                                      3,000.00                           2,44,493.52Cr
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27-07-2021 NEFTO-jyothis publishers 000327775982                                   2,000.00                           2,24,475.82Cr
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27-07-2021 NEFT:RAJESH P BARNWAL ICICP21208041309                                                     3,000.00        2,15,475.82Cr
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Dated- 25th February, ?021, F. N o.6 7- 87 /tDC / GO(: / P aUCY -7 / 2020-21

All India Council for Technical Flducation
rA Statutorl' body. u nder lllinistry of L{RD, Covt. of India;

Nelson I'vlandela llarg, Vasant Kunj, New. Delhi-110070 lVebsitc:

Grant for Organizing Conference - Sanction Letter

SCMS School of Engineering & Technology, Vidya
Nagar, Pali ssery, Kurukutty, Co chi n, Ernakul am-
D i :,tllgl Kera la- 6,8 3 5 I 2
1.-7925911

ICCME 2021

Mocie of Conference: Online Confeience

Level ofConference, Internat(onal Level

Name of Coordinator: Dr. Sheeja Janardanan

* It-e"ql9j_!.c"9 !_9 9 q ! ! 1 a19.r : !idya !h"q1d
i Rs.50,000/-(Rupees Fifty thousand only)

G rant in-aid Sanctioned:
Amount to be releascd during the year Rs. 25,000/-fRupees Twenty five thousand only)

2A20-21 as 1.t instalnient (.50% of grant

.. 
Sary-tiol5cJ g,rant.in aid is debitable ro; Head 601. 77 {a} Gen (GOC) Plan llead

To
The Drawing and Disbursing Officer
All India Councii for Technical Education
Nelson Mandela Marg, Vasant Kunj,
New Delhi-110070

Subject: R.elease of a sum of Rs.25,000i- (Rupees TwenQ five thousand onl-v) as Grant-in-Aid to conduct
Conference under the scheme Grant for Organizing Conference (GOCI for the year 2OZ0-27 payable during
the current financjal ycar 202A-21-reg

Sir,
lVith reference to the proposal submitted by the institurte, thi.s is to conveythe sanction of the Council

for payment of Rs,25,000i- )Rupees Twenty five thousand onlyJ to conduct Conference under the scheme
Grant for Organizing Conference lGOC;, as per details given below:

Name and ad
1

2. Pe

i

B

9

' The amount of the Grant shali be drawn by the Drawing and Disbursine Officer, All lndia Council for
Technical Education, Ner,v Delhion the Grant-in-aid bill and shall be disbr.rrsed to and credited to the
account of Registrar,'Director,'Principal of the institute through RTGS.

' This grant-in-aid is being released in conformitywith the terms & conditions as rvell as norms of the
scheme as already communicated and also being communicateci in this letter.

The instructionslguidelines to be followed by collegei institution

I, Release of funds

a- I'he Principal;Director of the institute and the Coordinator of the Conference are hcrcby reqLlested
to verifythe correctness of the undermcntioned bank accounti RTGS details submitted bythem along
with the Proposal, against ivhich the grant is being released,

lE

ni< tn. 1-(],2'ttleLAr

sanctioned:
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Bank Branch Account Holder
Name

Account
Type

Account
Nu rnbe r

34s8010100300
00

trsc Cbte .

UBI NO55BB
85

SCMS SCHOOL OF
EI'IGINEERING
AND

r". C ?'i.e: u{
:\ccc*rrt

TECHNOLOGY

ln case of any omission the same should be reported to Alc'fE immediately.

b' First instalment i.e' 50% of the grant sanctioned is being released as advance to the institute.
c, 2'd instalnrentr,vilJ be rcleased on receipt of requisite documents after successful conduct of conference
d' ThissanctionisissuedinexerciseofthepowersdelegatedtotheCouncil anclothertermsandcondjtion

laid down in tire guidelines of the scheme

II. Limit of Funding

a' The gratrt frctr AICTE will be one-third (limited to Rs. 50,000/-) of the total expenditure incurred for
organizing thc Conferencc ancl rest amount i e. tlvo-thjrd of total expenditure will be managed by
institute itself.

III. IJtilization of funds

a' Funds once released/sanctioned for organizing the particular Conference cannot be utilized lor anv
other programme/ conFerence,

tl' 10% o I th e funds satrctioned by AI CTE should be utilized for registration fee of participants belonging
to SC/ST category.

c' At least 15% and 25% participation from other states is must for onsite conference and online
conference respectively

d' Papers from host inslitution should not be more than 10% of the total papers.
e' Coordinator will maintain an electronic record of papers, participants, their institution & its location,

to ensure that norm ofPan-lndia participation, overseas participants in International Conferences and
papers from locai faculty, are adhered to and also shared with AlcTE.

IV, Maintenance of accounts
a The institute -shall strictly follo,,v the provisions laicl down in the scheme document and this sanction

letter. All correspondence related to the conference must contain thc number of this letter alon ith
year of sanction of the conference iailing which correspondence will not be entertained

b' The institute shall maintain proper accounts of the expenditure out of the grant and the Council or
its nominee shall have the right to checlc verify the accountto .satisfu that the fund has been utilized for
the purpose for it was sanctioned.

c' Ftrnds covered by this grant shall be kept.separately anclwould not be mixcd up with other funds, so as
to know the amount of interest accrued on the grant.

V' Refund of grant to AICTE 1by way r:1'a demand draft in favour of lvlember Secretary, AICTE, New Delhil

a' In case the event is cancelled, the fund released should be immediately refunded to 1\ICTE r,a-lth irterest
accrued thereon

b. The grant shall be refunded to AICTE if the Letter ciApproval (Lol\) or Extension of Approval is not i.ssued
by AICTE to the institute for the acadqrnic year ZA20-21. l
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c. Theproposed,'approvedCcnferenceshall beconductedr'vithino6monthsfromthedateofreceiptofgrant'

lf conference is not conducted within stipulated time period, the released amount, alongr'r"ith interest

accrued thereon, has to be necessarily returned to AICTE ra'ithin one month, failing ich penalty @ l Bsa

willbe levied.

d. Interest accrued on the grant released, shall be refunded to AICTE.

e. No payment rs permissitrle against the conference already conducted. Instittttions are liable to refund the

grant if received after the conduct of conference and have tro plan of conducting the conference ahead'

f. As AICTE needs adequate tine for depositing the Demancl Draft in the bank, the same be imnrediately

dispatched to avoid any lapse of the validitv period

VI. Documents to be uploaded on AICTE Dashboard/ Portal

On receiPt of grant:

The Acceptance Letter with dates of conference, w'ithin 7 days from the date of receipt of the Sanction

Letter duly signed and seal affixed by Coorclinator and Head of the Institutions along with

permission/clearance of Govt. of India for organizing conference.

After conduct ofthe Conference:

Institute has to fill up Report on AICTE dashboard/ portal and upload following documents:

a. Copy of proceedings of conference
b. Feedback ofthe Participants'
c- Geotagged photographs [maximum 15) of the conference'

vII. Submission of documentS by institute after conduct of conference

The following documents mu-st be subnitted to AICTE within a period of one month, from the date

of conduct of Conference'

oi the Institute.
c. Soft copy of final report submitted on portal as mentioned above (in section VII'

VIIL General instructions

f the Council, failing which the sanction for the grant

already issued rryould be treated as automatically withdrawn.

b. The assets acquired r,r,holly or substaniially of the All India Council for Technical Education's grants

assets shall revert to the All India Council for Technical Education'

c. The beneficiary lnstitute will make best efiorts to promote the scheme by mentioning the sponsorship;

support trom AICTE, carrying the Logo of AICTE in conference and other means'

d. The grantee Institution shall observe all financial norms and guidelin€s as prescribe'd by the AICTEi

Government of India itom time to time. GOi GFR rules (@https:ridoe.gov,iniorder-circuiarigeneral-

fiqanci al-ruies z 0 x- 7-0r shoulcl h e followed duri ng utilization o I grant
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e' In respect of international conference, additional guidelines at Annexure-I have to be followed.f in respect of onliney' e-conference, additional guidelines at Annexure-Il have to be foilowed.
g' This sanction Letter may be treated as offer Letter for ail purposes

Copy forwarded for information and necessary action to:

1,. Narne and Address of the Coordinator
Dr. Sheeja fanardanan

2. The Registrar r Director I principal

3. Guard File

5;t'rt;.*{t:t"n .
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Ph: 0 47 1, -2325264 (O ff)
E-mail : ena t. dir@ke r al n, g ou . in ut eb : rut u ttt . e nrt t .ke r nl n, g o t', i r r

PROCEEDINGS OF THE DIRECTOR
Present: Mir Mohamtned Ali IAS

Sub: Research and Development - Project Proposal entitled "Micro Plastic Pollution: Sotrt'cc

characterization. transport modeling and assessment of irnpact oll flsh pollLtlatiotr irr

Kadambrayar river and Vembanad backwater region"- Grant - in - aid- Satrctiottctl-l

Installment released- Order issued.

DIRECTORATE OF ENVIRONMENT & CLIMATE CTIANGE

Government of Kerola

Departmeni of Erwironment & Climate Change
4tr. Floor, KSRTC Bus Terminal, Thampanoor, Thi..r,rut-ranthapuram- b95 0Ur1

dated 1 0.03.1010No. DoEC C/AEO 1 /R &D 1287 9 I 20 19

Read:

( I ) G.O. (Rt) No. 10512019/ Envt. Dated 30' 1 0.201 9.

(2) Proposal received from Dr.Nisha L, Associate Professor, Department of Civil

Engineering, SCMS School of Engineering and 'fechnology

(3) Minutes of the R&D Committee meeting held on 5-6tr'Augr-rst 2019.

(4) Triparty agreement executed on 03.02.2020.

ORDER

As an implementation mechanism for the state plan scheme "E,nvironmerrtal Research

and Development". Government vide G.O cited (1) have authorized Director. Directot'ittc of'

Environment and Climate Change to release the funds to the agencies undertal<ing the pro.iects.

Vide paper (2) cited a proposal entitled "Micro Plastic Pollution: Source characterizatiotl.

transport modeling and assessment of impact on fish popLrlation in Kadambrayar river and

Vembanad bacl<water region" received under R&D schelne and the same was selected [rY thc

R&D committee meeting held on 05.08.2019 & 6.08.2019.

Vide paper read (1) Govt. have accorded Administrative Sanction fbr a total atlrotttrt ol

Rs.13,09,000/- for 2 year with first installment of Rs.5.23.600/-. Vide paper read (4) abore.

Directorate of Environment and Climate Change, the Principal, SCMS School of Engineerirrg

and Technology,,the Principal Investigator of the project; have executed a Triparty agreetretlt itr

the prescribed format.

Approval is hereby accordecl for the research pro.iect entitled "Micro Plastic Polltrtiorr:

Source characterization. transpoft modeling and assessment of impact on flsh popLrliition irr
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Kadambray'ar river and Vernbanad backrvater region" for a period of 2 years with Dr. Nisha L,

Associate Professor, Department of, Civil Engineering, SCMS School of Engineering and

Technology. The ternrs and conditions and directions contained in the agreement executed vide
paper read (zt) and the guidelines of scheme should be complied with scrupulously by the

InstitLrtion and Principal Investigator and timely submission of prescribed documents shall be

ensured.

In accordance u,ith tl,e approved modalities, terms and conditions and as per the agrecment

read (.3) above. the grant shall be released in 3 installments, at the rate of 60:20:20 respectively.
'l'herefore 

sanction is accorded fbr the release of Rs. 5,23,6001- (Rupees Five Lakh Twenty
three 'l'houszrnd and Six Hundred only) to the Principal, SCMS SchooI of Engineering and

I ccltnoloqr as the First Installrnent of grant for the project in the subject matter with
Dr. Nisha L, Associate Prof.essor. Department of Civil Engineering, SCMS School of
I:nuineering and Technology. The Principal Investigator and to credit the amount to the bank

accolurt - A/C No. 345801010030000 IFSC Code: UBIN0558885. The expenditure shall be rnet

1l'om the Head of account "3435-03-103-99 -Research and Development- (Plan- Voted)" in the
currclrt lear's bLrdget.

he Principal Irrvestigator has to furnish the progress report, Expenditure
Staterrerrt and Utilization Certificate (in KFC Form,14) to the Directorate within 30 days from
u iltl rl l- t ,: t:i 1 ;;11'.

sd/-

Director

'l-cr

Dr. Nislra L. Associate Prof-essor, Department of Civil Engineering,

SCMS School of Engineering and Technology.

C'o1;r, to:

I . I'he,Accolrntant General (A&E/Audit). Thiruvanantliapuram
2. I'he District Treasury Officer. Thiruvananthapuram

-1. Principal. SCMS School of Engineering and Technology.
-l . 4ccor"rnts section

5. Bill Copi,

6. Srocl( flle.

Forwarded By

ministrative
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Abstract: Due to partial or full paralysis due to stroke, the majority of patients are compelled to rely 

upon parental figures and caregivers in residual life. With post-stroke rehabilitation, different types of 

assistive technologies have been proposed to offer developments to the influenced body parts of the 

incapacitated. In a large portion of these devices, the clients neither have control over the tasks nor can 

get feedback concerning the status of the exoskeleton. Additionally, there is no arrangement to detect 

user movements or accidental fall. Rehabilitation is the natural remedy for recovering from paralysis 

and enhancing the quality of life. Brain Computer Interface (BCI) controlled assistive technology is the 

new paradigm, providing assistance and rehabilitation for the paralysed. But, most of these devices are 

error prone and also hard to get continuous control because of the dynamic nature of the brain signals. 

Moreover, existing devices like exoskeletons bring additional burden on the patient and the caregivers 

and also results in mental fatigue and frustration. In Phase1 the proposed framework tackles these issues 

utilizing a Brain-Controlled lower limb exoskeleton (BCLLE) in which the exoskeleton movements are 

controlled based on user intentions. An adaptive mechanism based on sensory feedback is integrated to 

reduce the system false rate. The BCLLE uses a flexible design which can be customized according to 

the degree of disability. The exoskeleton is modelled according to the human body anatomy, which 

makes it a perfect fit for the affected body part. The BCLLE system also automatically identifies the 

status of the paralyzed person and transmits information securely using Novel-T Symmetric Encryption 

Algorithm NTSA to caregivers in case of emergencies. The exoskeleton is fitted with motors which are 

controlled by the brain waves of the user with an electroencephalogram EEG headset. The EEG headset 

captures the human intentions based on the signals acquired from the brain. The brain-computer 

interface converts these signals into digital data and is interfaced with the motors via a microcontroller. 

The microcontroller controls the high torque motors connected to the exoskeleton joints based on user 

intentions. Classification accuracy of more than 80 is obtained with our proposed method which is much 

higher compared with all existing solutions. In phase 2 of our work we created Artificial Muscle 

Intelligence with Deep Learning (AMIDL) system. AMIDL integrates user intentions with artificial 

muscle movements in an efficient way to improve the performance. Human thoughts captured using 

Electroencephalogram EEG sensors are transformed into body movements, by utilising microcontroller 

and Transcutaneous Electrical Nerve Stimulation (TENS) device. EEG signals are subjected to pre-

processing, feature extraction and classification, before being passed on to the affected body part. The 

received EEG signal is correlated with the recorded artificial muscle movements. If the captured EEG 

signal falls below the desired level, the affected body part will be stimulated by the recorded artificial 

muscle movements. The system also provides a feature for communicating human intentions as an alert 

message to caregivers, in case of emergency situations. This is achieved by offline training of specific 

gesture and online gesture recognition algorithm. The recognised gesture is transformed into speech, 

thus enabling the paralysed to express their feelings to  relatives or friends. Experiments were carried 

out with the aid of healthy and paralysed subjects. The AMIDL system helped to reduce mental fatigue, 

miss-operation, frustration, and provided continuous control. The thrust of lifting the exoskeleton is 

also reduced by using lightweight wireless electrodes. The proposed system will be a great 

communication aid for the paralysed to express their thoughts and feelings with dear and near ones, 

thereby enhancing the quality of life. 

 

INDEX TERMS Artificial Muscle Intelligence, Assistive technologies, BCI, EEG, Exoskeleton, 

Healthcare, Intelligent solutions, Deep Learning System, Paralyzed, Stroke.   

 

 

 

 

 



1. Introduction 

The recent survey by reeve foundation revealed the impact of paralysis on world population, 

affecting approximately 5.4 million people [1, 2]. The survey also identified stroke (33.7%) as 

the major cause for paralysis. Paralysis is the increasing interest and involvement in the field 

of post stroke rehabilitation. Exoskeleton-assisted technologies have emerged as a reliable 

means for rehabilitation of the affected upper and lower limbs [3]. Exoskeleton movements 

were controlled using sensors like gyroscopes, accelerometers, and potentiometers. Recently 

the focus is on controlling exoskeleton using Brain Computer Interface (BCI) [4]. Javier et al. 

demonstrated upper limb movement of the paralyzed using EEG signals [5]. A closed loop is 

established between human thought and movement of paralyzed limbs using non-invasive BCI 

[6]. Android feedback based BCI training is employed to enhance brain rhythms during motor 

imagery task. The realistic feedback is realized in training sessions using humanoid robots [7]. 

Humanoid robot is navigated in a real-time indoor environment based on human intentions. 

The asynchronous BCI system was designed using two level classifiers [8]. Co-operation and 

coordination of dual robotic arm is demonstrated using an EEG based system. SSVEP (Steady-

State Visual Evoked Potentials) are utilized to improve the user concentration level [9]. 

Electromyography (EMG) sensors are also used to control exoskeleton movements, EMG 

returns the information regarding human muscular activity [10]. The motor adaptability of the 

upper limb is predicted using resting state functional connectivity. The system could identify 

effectiveness of robotic upper limb rehabilitation in different patients [11]. However, the 

system does not investigate real time human behaviours and thoughts. The clinical trials to 

investigate the effectiveness of BCI training sessions on stroke patients with upper limb 

paralysis are carried out. The results of the trial indicate that BCI based assistive devices are 

effective for post stroke rehabilitation [12]. Human intentions measured through cortical 

potentials were used to control upper-limb exoskeleton movements. The BMI system 

eliminated the need for recalibration but resulted in large false positive rates [13]. The Grasping 

feature is incorporated into the assistive device for amputees using non-invasive EEG control. 

The participants were able to grasp the objects, but resulted in low success rate without 

sufficient training [14]. Brain activity is modulated to control robotic arm with multiple degrees 

of freedom. The system demonstrated the effective control of robotic arm with few training 

sessions, but increased the latency periods during certain operations [15]. Hybrid BMI system 

based on sensorimotor cortical desynchronization (ERD) and electromyography (EMG) 

activity was designed to control upper limb movements. The integration of BMI, NMES and 



exoskeleton improved the system accuracy, but increased the system complexity [16]. The 

linear control of upper limb is demonstrated using motor imagery based BCI and Functional 

Electrical Stimulation (FES), support is provided to the arm using passive exoskeleton. The 

generated limb movement is evaluated to identify the precise positioning [17]. The self-induced 

EEG variations based on ERD/ERS is utilized for controlling upper limb movements. 

Distinguishable patterns are obtained for left and right-hand movements in both motor imagery 

and motor execution experiments [18]. Online robot control using motor imagery based BCI is 

designed with high classification accuracy. The mental imagination of hand movement is 

detected for controlling the robot movements [19]. An integrated platform consisting of BCI 

controlled exoskeleton, functional electrical stimulation (FES) with proprioceptive feedback is 

developed. Goal directed motor task is used for training and subjects could complete the task 

with minimum latency period [20].  In our previous works [21-23], we have demonstrated an 

alternative technology to exoskeletons using non-invasive brain signals. Also, exoskeletons 

with feedback mechanisms have also been implemented by us [22]. The paralyzed body part is 

stimulated using Transcutaneous Electrical Nerve Stimulation (TENS) device and 

Microcontroller [24]. Because of the dynamic and uncertain nature of brain signals, most of 

the BCI systems result in miss-operation, mental fatigue and it is hard to produce continuous 

control. The proposed system is designed to address the above gaps in research. 

In the phase 1 of the proposed work, we use a gyroscope in the BCI headset to control the 

directions along with only two mental commands. This reduces the load on the system and 

increases the speed of the exoskeleton. The exoskeleton interfaced with the brain is controlled 

based on the decoded brain signals. In correspondence to the mental commands recognized, 

the high torque motors connected to the joints of the exoskeleton are activated. The exoskeleton 

is made using carbon fibre which makes it light and hence user-friendly. The exoskeleton 

replicates the movement of a healthy functioning leg using all the joints. Sensory feedback is 

introduced to reduce the system false rate. The user intentions given to the system are converted 

to motor actions.  If the produced motor action is not sufficient to trigger the actual limb 

movement, an adaptive algorithm is used to make the corrective action. The status of the 

paralyzed and emergency rescue information is transmitted wirelessly to the corresponding 

caregivers. NTSA encryption and decryption algorithm is used to transmit the information 

securely to the intended user without interference. Walsh– Hadamard transform is used for 

feature extraction of brain signals. The extracted features along with Hadamard coefficients are 

transmitted wirelessly from brain to the lower limb via Bluetooth. At the receiver side using 



the Hadamard coefficients, the original brain signals are reconstructed. The feature extraction 

and reconstruction is implemented for all five different user intentions. The Brain-Controlled 

Lower Limb Exoskeleton (BCLLE) analyses the human thoughts and transforms it into 

different movements on a unique lower limb structure.  The contributions of our phase1 

research are,  

⮚ A Brain-Controlled Lower-Limb Exoskeleton (BCLLE) in which the exoskeleton 

movements are controlled based on user intentions. 

⮚ An adaptive mechanism based on sensory feedback integrated with the exoskeleton to 

reduce the system false rate. 

⮚ A flexible design for the exoskeleton which can be customized according to the degree 

of disability. 

⮚ Artificial skin incorporated with sensors which can provide a sense of touch to the body 

parts of users. 

⮚ Automatic identification of the status of the paralyzed person and secure transmission 

of information to caregivers in case of emergencies 

In the phase2 of the research, AMIDL is designed to reduce miss-operation, user fatigue and 

to enhance user capabilities. In the proposed work, human intentions are monitored in real-time 

employing 16 channel EEG sensors. TENS machine is integrated with Muscle Inspired 

Algorithm (MIA) to produce movements on the upper limb. Subjects are relieved from the task 

of carrying exoskeleton structure. The system is designed to perform six different movements 

on the affected upper limb. The different hand postures used to trigger the rehabilitation process 

are Release, Grasp, Rollup, Roll down, Rollup Release and Rollup grab. In the offline phase, 

Artificial Muscle movements corresponding to each posture are recorded to create the database. 

The decoded EEG signals are transformed into muscle activation signals in a real-time 

environment. The captured EEG signal is converted into frequency domain using Walsh 

Hadamard Transform (WHT) for feature extraction. The extracted features along with WHT 

coefficients are utilized for the classification of different limb movements. The activation 

signal is then correlated with the recorded muscle movements. The signal with superior 

characteristics is passed on to the upper limb electrodes for inducing motion. In case of 

ambiguity or inadequate EEG signal, the periodic activation of the affected body part will be 

taken care of by the artificial muscle movements. If the activation is executed by brain signal, 

the produced gesture is recognized and passed on to the caregiver as voice command. Thus, 

AMIDL transforms human thoughts into different movements on the unique upper limb 



structure. The EEG activated movements are utilized for communicating paralyzed person’s 

emergency needs to the caregivers.  The contributions of our research are, 

 • An Artificial Muscle Intelligence with Deep Learning (AMIDL) system without exoskeleton 

structure, in which movements of paralyzed body parts are controlled based on user intentions. 

 • An adaptive mechanism based on recorded muscle movements is integrated with the system 

to enhance continuous control and facilitate rehabilitation. 

 • Designed flexible assembly, which can be customized according to the degree of disability. 

 • Communication aid is incorporated in the system using gesture recognition  

• The subject concentration is improved by using multimedia feedback 

 

2. Literature Survey 

In this section, we discuss a few existing devices controlled by Brain-Computer Interface 

designed specifically for paralyzed people. But the problem with most of them is that the users 

are unable to get continuous control over the device. The users are required to have a high level 

of concentration to get sufficient control on the device, which results in mental fatigue and 

frustration. Additionally, there is no arrangement to take care of the miss-operations. The 

subjects are also burdened with the task of carrying the load of exoskeleton on the affected 

body parts. Our research focuses on overcoming these major problems and provides an efficient 

and flexible solution, which can enhance the post stroke recovery process. Our system also 

provides a communication aid for the paralyzed to express their feelings. The assistive 

rehabilitation devices and its EEG control techniques are systematically reviewed and the 

major gaps are identified [25]. Three-dimensional robotic assistance using motor imagery task 

for upper limb rehabilitation is demonstrated with multi-joint exoskeleton. Desynchronization 

of sensorimotor oscillations in the β-band is measured to control the different robotic hand 

movements [26]. Different upper limb exoskeletons like Track hold [27] and Armeospring [28] 

are employed to track upper limb movements. Both these devices have integrated passive 

robots with virtual reality environments to help patients carry out their daily routine activities. 

Control of assistive robots are improved by integrating electroencephalography (EEG) and 

electrooculography (EOG). This hybrid approach called brain/neural-computer interaction 

(BNCI) is adopted to control grasping movements of a hand exoskeleton [29]. Multimodal 

signal approach is further used to enhance the control system for external devices connected to 



the upper limb. EEG and EMG signals are integrated to improve the classification accuracy 

and to reduce the false positive rate [30]. Upper limb robotic orthosis, FES, and wireless BCI 

are combined in an efficient way on account of EEG signals.  EMOTIV EEG device is 

employed to measure EEG signal, which is used to control grasp/release of an object [31]. An 

integrated passive robotic system is developed for assisting the paralyzed. The system employs 

a robotic device which compensates gravitational effects to allow exercise, virtual engines to 

facilitate interaction and EEG to monitor brain activities. The three components are coordinated 

in real-time to enhance the rehabilitation process [32]. The effects of BCI therapy on post stroke 

rehabilitation is analysed based on motor imagery tasks. The analysis is performed by 

measuring coherence of EEG in different regions of the brain and the best result for motor 

recovery is obtained for the activation of lesion hemisphere [33]. The online BCI coupled with 

hand exoskeleton is employed to address the issues related to proprioceptive feedback on the 

regulation of cortical oscillations. The results show an enhancement in SMR desynchronization 

with proprioceptive feedback during flexing and extending fingers of the exoskeleton [34]. 

Multimodal architecture based on BCI, exoskeleton and an active vision system is proposed to 

enhance BCI control and rehabilitation process. The VR environment coupled with 

biofeedback helps to reduce mental fatigue and improve user interactions [35]. Few studies 

have also been conducted in related areas recently [36-42] Feng et al proposed another 

interesting system using optimal haptic communications [43]. Baoguo Xu et al. [44] proposed 

a three-dimensional animation to guide upper limb movements using EEG signals. Feature 

extraction is carried out by Harmonic Wavelet Transform (HWT) and linear discriminant 

analysis (LDA) classifier was utilized to classify the patterns for controlling the upper limb 

movements. MR-compatible robotic glove operates pneumatically and doesn’t cause any 

disturbance to functional Magnetic Resonance imaging (fMRI) images during rehabilitation 

process [45]. The resistance to mechanically actuated movements in an exoskeleton robot is 

measured based on spasticity. The relevant guidelines for practical neuro-rehabilitation robot 

design based on degree of spasticity and resistance is established [46]. In most of the design it 

is hard to get continuous control on the exoskeleton due to the nonstationary nature of the EEG 

signal. Moreover, the subjects experience metal fatigue and frustration due to lack of superior 

control. None of the devices in the literature focused on providing communication aid for the 

paralyzed. Our research focuses on solving these issues in an efficient manner using the 

AMIDL system proposed in this paper. Table 1 shows the comparisons between AMIDL and 

existing systems in the literature 



 

 

Table 1. Proposed system comparisons with existing system (Sorted by success rate) 

 

 

 

 

 

 

3. Methodology 



 

The architecture of the proposed system is presented in figure 1. The system design comprises 

an exoskeleton that replicates a lower limb, which is made using carbon fiber. The exoskeleton 

has total six degrees of freedom including both legs, one on each side of the pelvic bone, one 

on each knee and one on each ankle. Thus three degrees of freedom on each leg making it total 

of six degrees of freedom on the entire exoskeleton. Each joint of the lower limb is actuated 

using high torque motors. The movement of the exoskeleton is facilitated by controlling the 

degree of rotation of the motors. This exoskeleton is strapped onto the abdomen as well as foot 

region for improving the stability and balance of the person. Support is also provided on the 

back side of the ankle region. The angle sensors are placed on the joints to provide feedback 



regarding the status of exoskeleton. This sensor is also used to validate whether the applied 

force is sufficient to stabilize the exoskeleton. The fall detection mechanism is implemented 

by placing an accelerometer on the back side of the lower limb to measure the tilt. If the 

measured sensor value crosses the threshold, a message will be given to the caregivers for 

emergency rescue. The exoskeleton is controlled through human intentions. 

Electroencephalograph (EEG) sensors use non-invasive methods to collect the brain signals 

from the scalp of the person. EEG sensor has 16 electrodes incorporated in structure, where 

two electrodes act as the reference for measurement. The conductivity of the electrodes is 

improved by using gold plating. The signals collected are amplified using a high gain amplifier 

and a band pass filter is used for filtering high-frequency noise. In the signal processing stage, 

the signal undergoes further pre-processing and filtering. The suitable pattern based on the 

mental command is selected by using windowing technique. The signal is converted into digital 

data which is given as input to the microcontroller. The microcontroller does the classification 

of each mental command based on the feature extraction. In the training phase, users will be 

trained for five basic commands (sitting, standing, forward movement, right turn, left turn). 

The recorded patterns during the training phase will be used by the microcontroller for decision 

making. The recognized thought patterns will be mapped to five different commands. During 

the testing phase, the controller makes use of machine learning to recognize and match patterns 

in the input data along with the training data that is already stored in the system to make the 

necessary decision regarding the action to be performed. The activation command to the 

exoskeleton is given by the controller through the Bluetooth module. At the receiver side the 

microcontroller converts this command into motor action which in turn moves the desired parts 

of the exoskeleton. Using a three-level sensing mechanism, feedback is given to the 

microcontroller regarding the status of the exoskeleton. Based on this feedback the 

microcontroller makes the desired corrections on the activation signals. The sensory feedback 

gives more stability to the system, and moreover rescue messaging systems are also 

implemented in case of emergencies.  

The secured communication between the paralyzed person and caregiver is achieved using 

Novel-T symmetric algorithm (NTSA). This algorithm ensures that the data is securely 

transmitted to the intended caregiver. NTSA is a symmetric algorithm that uses a single 128-

bit symmetric key that is agreed upon by sender and receiver for performing encryption and 

decryption. The 128-bit key is divided into four partial keys k0, k1, k2 and k3. There are 64 

rounds with partial keys k0, k1 applied for odd rounds and k2, k3 applied for even rounds. 

Multiple XOR and shift operations are performed in each round of encryption. The message 



from the paralyzed person is encrypted using NTSA encryption algorithm to produce 

ciphertext. The cipher text is transmitted to the caregiver either through the internet or wireless 

module. The NTSA decryption algorithm decrypts the cipher text using the key and the original 

message is retrieved at the receiver-end by the caregiver. The NTSA algorithm introduces key 

confusions in each round of encryption that makes the algorithm safe and secure from possible 

attacks. This algorithm uses minimum system memory and provides faster response.  

3.1 system architecture of AMIDL 

AMIDL EEG Acquisition Module  

 

The system architecture is designed using a modular approach, it consists of three main 

modules. They are 1) EEG Acquisition Module, 2) Muscle Stimulation Module and 3) Gesture 

to Voice Conversion Module. Figure 1 indicates the two main modules of the system. The 

system captures brain signals using an EEG sensor module, which has 14 electrodes to make 

measurement and two acts as reference. The acquired signal undergoes pre-processing, feature 

extraction and classification. The low amplitude EEG signal is amplified using a high gain 

instrumentation amplifier with a gain of approximately 1000-2000 db. The signal is band 

limited by employing a band pass filter having a pass band frequency of 5-50Hz.Windowing 

and pattern selection is utilized for getting finite response. Feature coefficients of the signal are 

extracted using Walsh Hadamard Transform (WHT). These extracted features are used to 

classify the thoughts into six different movements. The actual brain pattern is reconstructed 

using the transmitter Hadamard coefficients. The decoded brain pattern is given to the TENS 

device, which transforms the thought into muscular actions. The muscle inspired algorithm 

stored in the controller facilitates the process of conversion. In the offline phase, muscle 

movements corresponding to the six different predefined hand postures are recorded to create 

the database. The hand postures are recorded using 7 Electromyography (EMG) sensors on the 

different hand muscles. Five EMG electrodes are placed on the finger muscles to record finger 

activity. Two electrodes are placed on either side of the elbow to identify roll movements. In 

the online phase, brain signals based on human thought are acquired and transformed into 

muscle movement. This transformed muscle movement is then correlated with the recorded 

muscle movements. The signal with superior characteristics is selected by the controller for 

producing movements on the affected body part. If the brain signal fails to provide sufficient 

activation, periodic movements in the upper limb will be triggered by artificial muscle. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. AMIDL EEG Acquisition and Muscle Stimulation Modules 

 

 

AMIDL Gesture to Voice Conversion Module  

 

If the brain signal with superior features activate the upper limb, the created gesture will be 

captured. Flex sensors placed on each finger is used for acquiring the gesture. The captured 



gesture will be recognized by the algorithm and transforms it into voice commands for the care 

givers. Figure 3 depicts the AMIDL gesture to voice conversion module. This module is used 

to give emergency alert messages to the caregivers or relatives. 

 

 

 

Figure 3. AMIDL Gesture to Voice Conversion 

 

 

 

 

4. Results and Implementations 

4.1 Sensor Design 

In the initial stages, brain signals are monitored using Emotive EPOC mobile EEG headset. 

Emotive uses 14 channels to access the raw EEG data and the analysis of acquired data is 

carried out using integrated software tools. Figure 4 exhibits the Emotive EEG headset 

deployed in brain signal monitoring. In the latter stages of experimentation Emotive headset is 

replaced by the designed EEG Sensor. The EEG sensor is manufactured using 3D printer 

Technology. It has a total of 16 electrodes in which 14 are used for tapping the brain signals 

and two electrodes act as reference. Figure 5 shows the designed EEG sensor and its electrodes 

 



 

Figure 4. Emotive EPOC mobile EEG headset 

 

 

 



 

 

Figure 5. Designed EEG Sensor with electrodes 

 

4.2 Exoskeleton Design 

 

The Lower limb exoskeleton is designed matching the characteristics of the human anatomy. 

Figure 6 depicts the complete lower body exoskeleton designed using 3D software. The 

important parts of the exoskeleton are labelled as below 

A  Gluteal Region  

B   Hip joint  

C   Thigh Region  

D   Knee Joint   

E   Leg Region   

H  Ankle Joint   

G  Foot Region  



 

 

Figure 6: Complete Lower body part exoskeleton 

 

These parts are flexible and allow easy attachment and detachment. For the fully paralyzed, 

the complete exoskeleton will be used. In case of partial paralysis, we can detach the 

complete assembly into separate parts. The carbon fiber material is used for the construction 

of exoskeleton. This provides the exoskeleton, easier mobility and light weight. To get better 

adhesion to the exoskeleton two supports are designed: one over the foot region and other on 

the back side of the ankle joint 

4.3 Artificial Skin Preparation 

The sensor circuit is incorporated in the artificial skin to get the sense of touch or feeling for 

the exoskeleton. The skin will be placed over the designed exoskeleton model with all the 

essential circuits. This gives the exoskeleton the functionality and aesthetics similar to the 

human body parts. Silicon rubber is the material used for constructing the artificial skin. The 

artificial skin acts as a protective coating and binds together the entire exoskeleton structure. 

Figure 7 illustrates the developed artificial skin along with its SMD components. ATtiny45 

microcontroller is used for capturing vibrations and sense of touch using different sensors 

integrated into the circuit. The PCB design of the circuit is done using Fritzing software which 



is an open source tool for PCB design. The design is optimized for compactness by appropriate 

placement of components and reducing the line width. 

 

FIGURE 7. Artificial Skin along with processor and sensor circuit 

 

4.4 Mechanical structure and hardware design of Exoskeleton 

The mechanical structure of the exoskeleton is designed using high torque motors with geared 

mechanisms. Figure 8 shows the subject controlling the internal part of the exoskeleton using 

his thoughts. This part of the exoskeleton will be encapsulated inside the designed 3D model. 

The 3D model along with artificial skin gives the exoskeleton the aesthetics and functionality 

similar to the human body part. Figure 9 displays the PCB of the control unit and associated 

circuits which control all the movements of exoskeleton. Driver circuits are designed to provide 

enough current to activate the high torque motors and actuators. The output of the sensors 

integrated in the artificial skin is connected to the control unit. The PCB of the control unit, 



driver circuits and sensor circuit will be embedded inside the exoskeleton module. After 

powering up, the microcontroller waits for human command, based on the detected posture, 

the microcontroller activates the corresponding motor rotations. Then the microcontroller scans 

the sensor value to validate if the applied activation signal is sufficient to make the exoskeleton 

stable. According to the sensor value, alterations will be made on the excitation signal. Thus 

using an adaptive mechanism, the system improves the stability and reduces the errors. The 

sensors are also utilized for providing a sense of touch. The pressure sensors accept the external 

force on the skin surface, converting it into vibrations with the aid of a control unit. The 

vibrations produced on the affected body part are proportional to the applied force. These 

vibrations or sense of touch also assist in the rehabilitation process. Testing and validation of 

the hardware design are done using different human controlled movements in the online and 

offline phase. 

                           

 FIGURE 8.Controlling the outer structure of exoskeleton using EEG headset 

 

 



 

 

FIGURE 9.PCB of microcontroller and its associated driver 

 

4.4 Results of EEG patterns using Realistic Head models 

EEG analysis is carried out using realistic Head models to identify the unique EEG signal 

features and to validate the brain network connectivity. EEG signal is acquired by 16 electrodes 

placed in the frontal and parietal regions of the Brain. Figure 10 indicates the electrode 

placement scheme followed in the experimentation. The electrodes E12, E5, E13, E6, and E7 

are placed in the parietal region and remaining in the frontal region, as shown in Figure 10. 

The power spectral analysis is carried out for each electrode used in the signal acquisition, 

Figure 11 indicates the brain patterns variations at different frequencies based on power 

spectral density. The brain signal analysis using realistic head models is carried out for different 

human intentions and on a variety of healthy and unhealthy subjects with repeated trials. Figure 

12 depicts the realistic head models with active and non-active region variations 

 

 

 



 

FIGURE 10. Location of 16 different electrodes 

  

 

FIGURE 11. Brain pattern variations at different frequencies 

 



 

 

FIGURE 12. Realistic head model with active region 

 

4.5 AMIDL Acquisition and stimulation process 

The muscle stimulation module receives the data using a wireless module. The received data 

is converted into muscle movements or stimulation using muscle inspired algorithms stored in 

Arduino along with the TENS device interfaced to it. The output of the TENS is connected to 

the EMG electrode through EMG shield to activate the affected upper limb movements. The 

EMG shield helps to customize the stimuli produced by the TENS device. The entire assembly 

used for acquisition and stimulation is depicted in figure 13. Signal undergoes further pre-

processing and filtering to reduce the high frequency noise. Frequency domain conversion of 

the signal is done by using WHT transform and a finite sample is selected using window 

technique. The design uses a microcontroller in the acquisition and muscle stimulation module. 

The microcontrollers communicate with each other using Bluetooth technology. Bluetooth is 



selected because the short distance between modules and data rate required is less than 1mbps. 

EEG sensors and other electronic circuits are interfaced to the microcontroller to design the 

PCB. Figure 14 shows the electronic assembly used in our experimentation.

 

Figure 13. Acquisition and stimulation process 

 

 

Figure 4. PCB designed for the experimentation 
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http://ipindiaservices.gov.in/PatentSearch/PatentSearch//ViewApplicationStatus 

Application No: 201841042113  
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7. Conclusions/Project Status 

As per the timeline of the project,we have completed the implementation of BCCLE.Online 

and offline testing of the BCLLE on six different subjects was carried out.WH Transform is 

utilized for feature extraction and reconstruction. The results obtained indicate that it produces 

good classification accuracy. The SSVEP method is incorporated using a visual interface, 

https://cmte.ieee.org/futuredirections/tech-policy-ethics/september-2019/artificialintelligence-powered-eeg-emg-electrodes-for-assisting-paralyzed/
https://cmte.ieee.org/futuredirections/tech-policy-ethics/september-2019/artificialintelligence-powered-eeg-emg-electrodes-for-assisting-paralyzed/
https://onlinelibrary.wiley.com/doi/full/10.1111/bcpt.13100%20No.10
https://ieeexplore.ieee.org/document/8891712


which improves human concentration. The healthy and paralyzed subjects were able to control 

the exoskeleton for different movements such as backward movement, forward movement, 

Sitting, Standing, Turn Left and Turn Right. The sensory feedback was implemented using 

angle sensors and rescue assistance is provided using accelerometers. The adaptive mechanism 

used helped to reduce the false rate of the system. The secure message transmission is 

established using NTSA encryption, which helps the caregiver to know the status of the 

paralyzed. In phase 2 of the work we will be integrating artificial muscle intelligence to the 

system. The timeline of the project implementations are listed in the Gantt chart below 
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MERIN MATHEW <merinmathew@scmsgroup.org>

Fwd: Request For STP Design and Plan 
1 message

Dr.SUNNY GEORGE <sunnygeorge@scmsgroup.org> Fri, Mar 17, 2017 at 12:32 PM
To: teamsset@scmsgroup.org

Dear Prof Madhavan Sir,

Happy to note that SWI, SSET is getting consultancies for preparing Design, Plan and Estimate for Water Treatment Plants for various prestigious institutions in Kerala. Now
we are providing consultancies for:

1. Thiruvalla Medical Mission Nursing College at Thiruvalla pls see letter attached ( which is an 84 year old School of Nursing with its own hospital and has produced the
best nursing teachers and professionals around the world and which was elevated to College of Nursing with PG & Research courses in last decade) and another treatment
plant for :

2. LEAD Management MBA College in Palakkad.( pls see the next mail).

Just For your kind information...pls

Regards,

Sunny

 Forwarded message 
From: Administrator TMM College of Nursing <administrator@tmmnursingcollege.in>
Date: Fri, Mar 10, 2017 at 4:12 PM
Subject: Request For STP Design and Plan
To: sunnygeorge@scmsgroup.org 
Cc: reji sam cherian <rejiparayil@hotmail.com>, Sabu Abraham <sabuabrahamc@gmail.com>

Kindly see the attachment.
Thanks

Abin Abraham

 

mailto:administrator@tmmnursingcollege.in
mailto:sunnygeorge@scmsgroup.org
mailto:rejiparayil@hotmail.com
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Sunny George PhD

Director
SCMS Water Institute
SCMS School of Engineering and Technology
Karukutty, Ernakulam District
Kerala683582, India
Telephone: +91 484 2439 033
Mobile: 7034780012 (O), 9847362520 (P)
email:sunnygeorge@scmsgroup.org   
Website: www.scmsgroup.org/swi 
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