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 One of the most advances an upcoming course in the field of 
engineering is the ñBIOMEDICAL ENGINEERINGò running at C.U.SHAH 

COLLEGE OF ENGG. & TECH. in Wadhwan city and we are proud that we 
are the first one to start this course in Gujarat way back in the year 

1999. As it is an interdisciplinary branch, it involves many fundamental 

subjects of various engineering branches such as Electronic, Electrical, 
Communication, Computers, Power Electronics, Microprocessors and 

Controllers, Robotics, Instrument Automations and many more. The 
biomedical branch is a bridge between two of the most important 

fraternity of our society, one are DOCTORS and other are ENGINEERS.  

        Even though doctors are considered the Gods and NO doubt they 

have compete knowledge of the human body  but its interactions would 
had been remained unexplored if medical equipments would not had 

been invented. This is accomplished by a BIOMEDICAL ENGINEER as we 
design, we create a enhance we make it possible to complete the gap 

that doctors were having.  

         The world is having many unfortunate people who donôt have even 

the basic modalities like eyes, ears, limbs, and senses etc which are 
required for living a healthy life. Biomedical engineer thus presents the 

rehabilitation techniques which augments or substitutes such inabilities 

of handicapped people and try to give them an opportunity to live a 
normal and fruitful life.  

The design of this course is done by the eminent academicians, doctors 
and industrial representatives.  

    Our faculty members strongly believe in empowering the students 
with not only the theoretical knowledge but also equivalent practical 

knowledge for this purpose, we have developed seven exotic laboratories 
with the state of the art facilities.  

ABOUT BIOMEDICAL ENGINEERING DEPARTMENT  
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    Dr. Jitendrabhai G. Sanghvi                               Shri Kiranbhai V. Mehta  
                 Secretary                                                           Secretary   
 

 
 

 We are extremely glad that Biomedical Engineering Department of 

C.U.Shah college of Engineering and Technology is publishing second 

issue of their magazine ñBIO ASSETò.  

It is expected that the magazine will serve important purpose by its rich 

technical & non - technical contents and other information related to 

departmental activities, achievements etc. The efforts put in by faculty 

and students are highly appreciated.     

We wish and expect that this departmental magazine will continue to 

explore upcoming technology and hidden talents of faculty and students 

in future years too.  

MESSAGE FROM SECRETARY 
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       Dr.G.R.Kulkarni                                       Dr. K. H. Wandra  

            Principal                                               Vice Principal  

 

         We  feel extremely delighted to learn that Biomedical Engineering 

department of C. U. Shah college of Engineering and Technology is 

bringing out its second issue of their departmental magazine ñBIO 

ASSETò. This department is the pioneer in launching such magazine in 

the field of biomedical engineering in Gujarat.  

This magazine will provide platform to staff and students to enhance 

their overall development in upcoming technical as well as non technical 

fields.  

On this occasion we extend our  warm greeting to all the staff and 

students of Biomedical Engineering Department for the successful 

release of the magazine.  

  

From Principal / Vice Principalôs Desk  



Page 2  Biomedical Engineering                                                                  E -Magazine                         

 
 
 

  

 

 
 

 

         Prof G.Prasad  

               H.O.D  

 
Department of Biomedical Engineering is bringing out 2 nd volume of 

magazine named BIO ASSET on the eve of annual college foundation 

day, 15 th  Septemberô2011 after two years of its first publication in 2009. 

This magazine is the result of untiring efforts of all the faculty members 

and handful of students who not only contributed articles for the 

magazine but also gave it a shape to be presented before you all.  

This publication has more participation from faculty & students in terms 

of number & quality of articles. This is a never ending journey and I 

hope that in future years, this department will continue this tradition and 

come out with improved articles and more participation.  

 I convey my best wishes to all concerned for this success and express 

gratitude to Principal Dr G.R. Kulkarni whose constant inspiration and 

encouragement has helped in bringing out this publication.  

I hope this magazine will serve valuable purpose to its readers.  

  
 Date: 14 th  Septô2011   

MESSAGE FROM HEAD OF BIOMEDICAL ENGINEERING DEPARTMENT  
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 Biomedical engineering is an interdisciplinary branch of knowledge 
which seeks to apply engineering principles and techniques in the 

medical profession. From artificial hearts to the technology behind 
making vaccines for some of the most contagious diseases in the world, 

biomedical engineers are the people who make these incredible feats of 
medicine a possibility. Everyday in all parts of the world, biomedical 

engineers are creating the technology that in a medical sense provides 
the opportunity for the rest of us to live longer, healthier lives.  

Distinguished peculiarities of Biomedical engineers?  

 Biomedical engineers use their expertise in biology, medicine, 

instrumentation, physics, maths, computer science, electronics and 

communication to make the world a healthier place. Biomedical 
engineers must integrate biology and medicine with instrumentation to 

solve problems related to living systems. Biomedical engineers are 
expected to integrate their engineering skills with their understanding of 

the complexity of biological systems.  

The Field for Biomedical Engineers  

 Perhaps a simpler answer to the question is where donôt biomedical 
engineers work? He can find job in any of the following fields/areas 

depending upon his/her calibre and aptitude.  

- In manufacturing units of Biomedical equipments, Biomedical engineers 

work to carry out production, calibration & Quality control of such 
equipments.  

-With large number of manufacturing units and trading units there is 
good opportunity of marketing of such instruments.  

-Research and development of new evolving techniques and tools for 

diagnostic and therapeutic purposes.  

-Biomedical engineers are recruited and hospitals/nursing homes/
diagnostic centres to look into installation and maintenance of medical 

instruments.  

      SCOPE FOR BIOMEDICAL ENGINEERING  
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-Biomedical engineers are recruited and hospitals/nursing homes/

diagnostic centres to look into installation and maintenance of medical 
instruments.  

-some biomedical engineers are technical advisors for marketing 
departments of companies and some are in management positions.  

-Biomedical engineers also work as software designer to develop 3 -D 

simulations of movements of tissue and fluids and also to develop Wi -Fi 
technology that allows patients and doctors to communicate over long 

distances.  

- last but not the least; biomedical engineers can employed themselves in 

teaching profession.  

Futuristic approach  

The United States department of labor reports that ñthe number of 

biomedical engineering jobs will increase by 31.4 percent through 2010 -
double the rate for all other jobs combinedò Overall job growth in this 

field will average 15.2% through the end of the decade. The U.S. 
Department of labor report attributed     

The rapid rise in biomedical engineering jobs in part to an aging U.S. 
population and the increasing demand for improved medical devices and 

systems. Specific growth areas cited in the report included computer -
assisted Surgery, Cellular and tissue engineering, rehabilitation, and 

Orthopaedic engineering.  
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   FACULTY ACHIEVEMENT  

DEPARTMENTAL ACHIEVEMENT   

Name of  

Faculty  

Title  Institute(I)/  

State(S)/  

National(N)/  

International  

Agency  

Prof. G. 

Prasad  

Presented a paper 

entitled ñDesign Of 

A Novel Intrinsi-

cally Safe DC 

Power Source For 

Underground 

Mines   

National  ñNational Symposium for 

Electronic Product Designò 

organized by C.E.D.T.I. Au-

rangabad during  

 Presented a paper 

entitled 

ñImplementing 

Total Quality Man-

agement in Engi-

neering Educa-

tionò  

National  ñRe-engineering of Engi-

neering Educationò held in 

J.N.E.C. Aurangabad during  

 Communicated a pa-

per entitled ñAn In-

tegrated Monitor-

ing & Control Sys-

tem for Automo-

biles   

International  International Symposium on 

Automotive Electronics & 

Alternate energy vehicles at 

I.I.T. Kanpur.  

 Presented a paper 

entitled ñA Critical 

Review Of Exami-

nation Related 

Problems In Tech-

nical Educationò  

International  International Conference in 

Higher Education at Indian  

Institute of Science, Banga-

lore.  
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Name of  

Faculty  

Title  Institute(I)/  

State(S)/  

National(N)/  

International  

Agency  

Prof. G. 

Prasad  

Presented a paper 

entitled ñBuilding 

Effective Learning 

Culture In Engi-

neering Institu-

tions   

National  National conference on 

ñQuality Assurance in Tech-

nical Educationò organized 

by Shaheed Udham Singh 

College of Engineering  and 

Technology, Mohali .  

 Communicated a pa-

per entitled ñRole of 

Finishing Schools 

in India  

National  National Conference on 

ñFinishing Schoolò held at 

NITTTR, Chandigarh  

  

  

 Published a research 

paper entitled 

ñImprovement in 

Quality of Educa-

tion Of Engineer-

ing Institutions In 

India ï Some Im-

portant Guidelines  

National  Journal of Engineering Edu-

cation, Pune  

  

 Presented a paper 

entitled ñTQM: An 

Approach Road To 

Accreditation Of 

Technical Educa-

tion Programmes  

National  National conference organ-

ized by Pimpri Chinchwad 

College of Engineering, Pune  

 Published a research 

paper entitled 

ñAccreditation 

System For Tech-

nical Education 

Programmes In 

India ï A Critical 

Reviewò 

International  European Journal Of Engi-

neering Education  
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 Name of  

Faculty  

Title  Institute(I)/  

State(S)/  

National(N)/  

International  

Agency  

Prof. G. 

Prasad  

Published a paper 

entitled ñOn Some 

Technical Aspects 

of Medical Im-

plants  

International  International Journal of 

Emerging Technologies and 

Application in Engineering, 

Technology and Sciencesò 

Julyô09 issue. 

Mr. Nimit 

Shah  

Presented A Paper 

ñGATS and Higher 

Education in In-

dia ò at 11th   annual 

ISTE Gujarat section 

State Convocation  

  

State  C.U. Shah College of Engi-

neering and Technology, 

Wadhwan City.  

 Search conference 

on  

òDesign Of Cur-

riculum Of Degree 

Programme In 

Biomedical Engi-

neering .ò 

National  NITTTR, Ahmedabad.  

  

  

 Seminar on ñModel 

based design for 

embedded signal 

processing ò 

National  CRANES® Software , Ban-

galore  

 One Day Seminar on 

ñGujarat Technol-

ogy University 

Prospect And Ret-

rospect ò 

State  A.D.I.T. & ISTE Gujarat Sec-

tion, Vallabh Vidhyanagar.  
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 Name of  

Faculty  

Title  Institute(I)/  

State(S)/  

National(N)/  

International  

Agency  

Mr. Nimit 

Shah  

International Confer-

ence ñApplication 

And New Trends 

In Medical Devices 

& Plastics ò 

International  Indian Medical Plastic Asso-

ciation, Ahmedabad  

 Presented A Paper 

ñWireless Commu-

nication Technol-

ogy Using GPS ò at 

Emerging Trends In 

Information Commu-

nication Technology  

National  C.U. Shah College of Engi-

neering and Technology, 

Wadhwan City  

 A Short Term Train-

ing Program on 

ñWeb Develop-

ment Technology ò 

State  C.U. Shah College of Engi-

neering and Technology, 

Wadhwan City  

 Seminar on ñImage 

processing and its 

Application ò 

State  Department of Electronics 

and Communication, Nirma 

University, Ahmedabad.  

 A Short Term Train-

ing Program on 

ñDigital Image 

Processing And 

Remote Sensing ò 

National  Department of Electronics 

a n d  C o m m u n i c a t i o n , 

Changa Institute of Technol-

ogy, Changa.  

 Seminar on 

ñResearch Trends 

In Secured Com-

munication Tech-

nology ò 

State  

  

I.E.T.E Vadodara Center, 

Baroda.  

 A Short Term Train-

ing Program on ñ 

MRI Training 

Course ò 

National  Indian Institute of  Technol-

ogy -Bombay  
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Name of  

Faculty  

Title  Institute(I)/  

State(S)/  

National(N)/  

International  

Agency  

Mr.Nimit Shah  Presented A Paper 

on ñ3d Image 

Creation From 2d 

Imagery Data -

Volumetric Ap-

proach ò Wireless 

Technology In Auto-

mation And Commu-

nication  

State  I.E.T.E Vadodara Center, 

Baroda.  

 Presented A Paper 

on ñ3d Image 

Creation From 2d 

Imagery Data -

Volumetric Ap-

proach ò IETE Na-

tional Technical Pa-

per Conference  

National  I.E.T.E Vadodara Center, 

Baroda.  

 A Short Term Train-

ing Program on ñ 

MRI Training 

Course ò 

National  Indian Institute of  Technol-

ogy -Bombay  

 A Short Term Train-

ing Program on 

ñAutomation and 

Control ò 

National  L. D .College of Engineering 

Ahmedabad  

 Communicated a pa-

per entitled 

ñDevelopment of 

User Interface for 

3D Reconstruction 

Algorithm using 

Modified Grangeat 

Methodò 

  

International  IEEE Symposium on Com-

puters & Informatics 2011 

Malaysia.  
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Name of  

Faculty  

Title  Institute(I)/  

State(S)/  

National(N)/  

International  

Agency  

Mr.Nimit 

Shah  

Communicate a pa-

per entitle  

ñRadon Transform 

Based Improved 

Algorithm For 

Computed Tomo-

graphy To Recon-

struct Volume 

From Real 2d Data 

Gathered Over Ar-

bitrary Path  

Using MATLAB® 

With Graphical 

User Interfaceò 

National  Institute of Engineers , Kolkata 

for  publication in ET  division of 

Journal of Institution of Engi-

neers (I)  

Mr.V.D.  

Parmar  

International Confer-

ence ñApplication 

And New Trends 

In Medical Devices 

& Plastics ò 

International  Indian Medical Plastic Associa-

tion, Ahmedabad  

 Workshop attended  

ñEmerging re-

search topics in 

engineeringò 

National  DAIICT, Gandhinagar  

Ms.P.G.  

Patel  

Two Day Workshop 

òQuality Education 

Improvementò 

State  Technical institute of diploma 

studies Wadhwan city  

 A One day Seminar 

on  

ñEffect Of ECG On  

Snake Bite ò 

National  C.U. Shah College of Engineering 

and Technology, Wadhwan City  
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Name of  

Faculty  

Title  Institute(I)/  

State(S)/  

National(N)/  

International  

Agency  

Ms.P.G.Patel  One day seminar on 

ñAutonomy & Ac-

countability Of 

Technical Educa-

tion In Changing 

Scenario ò. 

National  ISTE Gujarat Section  

Atmiya Institute Of Tech. 

& Science Atmiya insti-

tute of tech. & science  

 Lecture on ñUID 

Project Issue & 

Challenges ò 

National  IACC, GUJRAT BRANCH.  

 Training Programe 

on ñ Development 

of HR in Medical 

Device Industry to 

provide Innovative 

Eco System ò 

State  M.S.M.E Cluster Ahmed-

abad. 

Ms.J.H.Suthar  Two Day Workshop 

òQuality Education 

Improvementò 

State  Technical institute of di-

ploma studies Wadhwan 

city  

 International Confer-

ence ñApplication 

And New Trends 

In Medical Devices 

& Plastics ò 

International  Indian Medical Plastic 

Association, Ahmedabad  

 A One day Seminar 

on  

ñEffect Of ECG On  

Snake Bite ò 

National  C.U. Shah College of En-

gineering and Technol-

ogy, Wadhwan City  

 Training Programe 

on ñ Development 

of HR in Medical 

Device Industry to 

provide Innovative 

Eco System ò 

State  M.S.M.E Cluster Ahmed-

abad. 
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Name of  

Faculty  

Title  Institute(I)/  

State(S)/  

National(N)/  

International  

Agency  

Mr.R D Motka  Two Day Workshop 

òQuality Education 

Improvementò 

State  Technical institute of 

d i p l o m a  s t u d i e s 

Wadhwan city  

 International Confer-

ence ñApplication 

And New Trends 

In Medical Devices 

& Plastics ò 

International  Indian Medical Plastic 

Association, Ahmeda-

bad  

 A One day Seminar 

on  

ñEffect Of ECG On  

Snake Bite ò 

National  C.U. Shah College of 

Engineering and Tech-

nology, Wadhwan City  

 Quality education 

improvement  

National  Technical institute of 

d i p l o m a  s t u d i e s 

Wadhwan city  

 Workshop attended  

ñEmerging re-

search topics in 

engineeringò 

National  DAIICT, Gandhinagar  

 Training Programe 

on ñ Development 

of HR in Medical 

Device Industry to 

provide Innovative 

Eco System ò 

  

  

State  M.S.M.E Cluster Ah-

medabad.  
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Mr.Darshit Shreegod  

  (Lect in BM Dept.)  

Name of  

Faculty  

Title  Institute(I)/  

State(S)/  

National(N)/  

International  

Agency  

Mr.V.M.Mali  Two Day Workshop 

òQuality Education 

Improvementò 

State  Technical institute of di-

ploma studies Wadhwan 

city  

 A One day Seminar 

on  

ñEffect Of ECG On  

Snake Bite ò 

  

National  C .U. Shah College of En-

gineering and Technol-

ogy, Wadhwan City  

 Workshop attended  

ñEmerging re-

search topics in 

engineeringò 

National  DAIICT, Gandhinagar  
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STUDENTS  ACHIEVEMENTS  

List of students participation in various technical contest in last 

three year  

Sr. No  Name of Students  Project Title  

1 Ranjeet Kaur Panessar    

Heart beat counter  
2 Yadav Anitarani  

3 Patel Darshini  

4 Nayak Gauravkumar G.  Laser Cane  

5 Suthar rahul  

6 Tailar harini  Light fences  

7 Pandit Krushnaben J.  Laparoscopic trainer box  surgical 

trainer kit  

8 Thakar Harsh J.    

ECG 
9 Bhatt Pooja D.  

10  Kasarwala Jalpen N.  

11  Tak Rita    

ECG 
12  Chocha Dipti  

13  Pandya Saumil J  Ultra sonic proximity detector  

  
14  Patel Sanket G  

15  Shreegod Darshit  Automatic traffic light control sys-

tem  16  Raghvan Arjun  

17  Shah Kausha A  Distraction ontogenesis  

18  Pandit krushnaben j  Laparoscopic trainer box  

19  Patel Hemali  Future trends in electrical steering 

system  

20  Barot vipul  (MSME CLUSTER)  

21  Parekh kirtan  

22  Chokasi Rushabh  

23  Shah Rachit  (MSME CLUSTER)  

24  Pandya Saumil  

25  Panjawani Riyaz  

26  Vaghodia Rohit  (MSME CLUSTER)  

27  Patel Sanjay  

28  Raigor Sanjay  

29  Patel michal  (MSME CLUSTER)  

30  Patel Heena  

31  Patel mittal  
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PAPER PRESENTATION  

POSTER PRESENTATION   

ROBOWAR  

UNIVERSITY DISTINCTION/RANKS   

Sr. no.  

  

Name of Student  Paper title  

1 Krupa N. Nanda  ECG Analysis  

2 Vaidehi M. Thacker   Cochlear Implant  

3 Vora Karina r.  Bionics  

4 Panjwani Riyaz J.  4G Wireless Technology  

Sr. no.  

  

Name of Student  Poster title  

1 Maitri Hathi  DNA COMPUTER 

2 Heena Patel  DNA COMPUTER 

3 Panjwani Riyaz J.  PBMR(Pebble Bed Modular Reactor)  

4 Thacker Vaidehi M.  Laser Cane  

5 Krupa Nanda  ECG Analysis  

Sr. no.  Name of Student  Robowar  

1 Vipul Barot  Secured 1 st  prize at IIT Mumbai -2009  

2 Vipul Barot  Secured 3 rd  prize at IIT Mumbai -2010  

1 Mundra Minaxi  2005  

2 Shah Manan  2006  

3 Lalitha V.  2007  

4 Daxini Bhautik  2008  

5 Patel Sunil  2009  

6 Ranjeet Kaur  2010  

7 Vaidehi Thacker      &  

Shobhana jasmin  

2011  
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List of students participation in various Sports contest in last 

three year  

 

NAME OF STUDENT  

  

COLLEGE EVENT  RANK  

 Vaidehi  thacker  C.C.E.T.   Cricket  

(2010)  

 1 s t  

 Ranjeet Kaur Panessar   C.C.E.T.   Cricket  

(2008)  

 1 s t  

 Ranjeet Kaur Panessar  

  

 C.C.E.T.   Cricket  

(2007)  

 1 s t  

 Anjar  .M. Sheikh   C.C.E.T.   Carrom  

(2005)  

 1 s t  

Harvi  Vora  C.C.E.T.  Carrom singles  

(2007)  

 1 s t  

Shukla Pooja  

Harvi  Vora  

 C.C.E.T.   Carrom  

(Double - 2007)  

 1 s t  

Anjar Sheikh  

Christ ian Smi t  .  

C.C.E.T.   Carrom  

(Double - 2008)  

 1 s t  

Anjar  Sheikh  

Aadhi   Aghera  

 C.C.E.T.   Carrom(mix double)  

(2008)  

 1 s t  

 Ranjeet Kaur Panessar  

  

 C.C.E.T.   Bandminton  

(2008)  

 1 s t  

Yesha Katbamna  

Ranjeet  Kaur Panessar  

  

 C.C.E.T  

  

 Badminton Doubles  

(2008)  

 1 s t  

 Yesha Katbamna  

Ranjeet  Kaur Panessar  

  

 C.C.E.T.   Badmintom  Doubles  

(2008)  

 1 s t  

Viral  Makwana   C.C.E.T.   LongJump             .  

(2008)  

 1 s t  

BM & I  GIRLS  C.C.E.T  Rope  wrest l ing  1 s t  
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NAME OF STUDENT  COLLEGE  EVENT  RANK  

BM&I boys  C.C.E.T.  Cricket  

(2007)  

2nd 

  

 BM & I Girls   C.C.E.T.   Cricket  

(2007)  

 2nd 

  

 Ranjeet Kaur Panessar  

  

 C.C.E.T.   Cricket  

(2008)  

 2nd 

  

 Bm & I (boys)   C.C.E.T.   Cricket  

(2008)  

 2nd 

  

 Helee Joshi  

Shrimay  

 C.C.E.T.   Mix doubles  

(Badminton)  

(2008)  

 2nd 

  

 Doshi Meera   C.C.E.T.   Carrom  

(2007)  

 2nd 

  

 Anjar .M. Sheikh   C.C.E.T.   Carrom  

(2007)  

 2nd  

Shukla Pooja   C.C.E.T.   Carrom single  

(2007)  

 2nd  

 Jani Nilang  

Makwana Gagan  

 C.C.E.T.   Carrom  

(Double2007)  

 2nd 

  

 Aghera Avadhi  

Doshi Meera  

 C.C.E.T.   Carrom  

(Double2007)  

 2nd 

  

Ranpariya Keyur  

Helee Joshi  

 C.C.E.T.   Carrom(mix)  

(2008)  

 2nd 

  

BM&I boys   C.C.E.T.  Throw Ball(2008)  

  

 2nd 

  

 BM & I Girls   C.C.E.T.  Throw Ball(2008)  

  

2nd 

  

 Rita Tak   C.C.E.T.  Throw Ball(2008)  

  

2nd 

  

 Dipte Chocha  C.C.E.T.  Throw Ball2008)  

  

 2nd 

  

 Ranjeet Kaur Panessar   C.C.E.T.  Throw Ball(2008)  

  

 2nd 

  

BM&I   C.C.E.T.  Football  

(2008)  

 2nd 

  

 Viral Makwana   C.C.E.T.   High jump  

( 2008)  

  

 2nd 

  



 

 

         CULTURAL  
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NAME OF STUDENT  COLLEGE  EVENT  RANK  

NAME OF STUDENT  COLLEGE EVENT RANK 

  

 Kausha Shah   C.C.E.T.   Garba night  

(2007)  

 Winner  

  

 Kausha Shah   C.C.E.T.   Garba night  

(2008)  

 Winner  

  

BM & I Girls   C.C.E.T.   Theme Day  

Retro theme                        

(2009)  

 1st 

  

  

Vyas Dhaivat .S.  

  

C.C.E.T.  Dancing  

(2008)  

1st  

 Bahvsar Nidhi   C.C.E.T.   Singing (solo)  

(2008)  

 1st  

 8 th  BM/I   C.C.E.T.   Regional Day  

Kathiyavadi & in-

dia  

(2009)  

 2nd 

  

 Kausha Shah   North zone 

of surashtra 

university

(jamanagar)  

 Youth festival.  

Ellocution  

Competition  

(2008)  

 3 rd  

 Kausha Shah   Whole su-

rashtra uni-

versity  

(jamanagar)  

 Youth festival.  

Ellocution compe-

tition  

(2008)  

  

  

3 rd  



 

 

 

 

 

 

DEVELOPING ENGINEERING SKILLS IN STUDENTS  

Prof G. Prasad                                                                                                                                                       

Professor and Head                                                                                                                                       

Department of Biomedical Engineering  

Abstract  

    This article discusses the role of engineers and engineering education in nation building. It ex-

plains various skills and attributes expected of graduating engineers of any discipline to be suc-

cessful in professional world. It highlights the importance of each skill and suggests strategies to 

develop these skills in students during their studies in the college.  

    1.  Role of engineers and engineering education in nation building:  

    Education in general and technical education in particular  form the basis for improvement of soci-

ety through development of attitude, values, capabilities and skills of human resources which is 

the key resource of any country or society.  

    Present day society owes a lot to the technological developments worldwide which have made 

available to us innumerable goods and services making our living far more superior than our an-

cestors. Contribution and impact of technological breakthroughs can be seen in various fields e.g.  

1. Food and agriculture  

2. Textile  

3. Housing  

4. Road  

5. Transport  

6. Telecommunication  

7. Healthcare  

8. Entertainment  

9. Energy  

10. Environment  

11. Information technology  

12. Instrumentation and control  

13. Automation  

14. Mechanization  

Technological developments in various fields were possible through exploration and exploitation of 

available natural resources. The entire gamut of theoretical and practical knowledge which is used 

and required to explore, exploit and convert the natural resources into such goods and services 

which can be directly used by mankind is known as technical knowledge. Dissemination of techni-

cal knowledge to people with a view to train them to handle the various technical functions is the 

objective of engineering education.  
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 Engineers play vital role in nation building and growth of national economy. Their 

contribution is seen in the form of absorption of technology from developed countries, re-

search and development, design, manufacturing, projects management, maintenance etc. 

National economy of a country not only depends on the quantum of natural resources the 

country is bestowed with but also on its ability to explore, exploit and economically trans-

form the available natural resources into useful products and services which come through 

engineering education. Engineering education is thus a process of converting persons (raw 

materials) into technically skilled persons which are one of the most useful resources of a 

developing country. Engineering education is a multidisciplinary and application oriented 

education intended to generate multifarious technical skills in people enabling them to un-

dertake/perform various tasks requiring these skills for improvement of quality of life.  

 Engineering, more than any other profession, has more direct impact on national 

welfare. Engineers can help design, install, support and maintain national infrastructure. 

Engineersô contributions  are wide spread and highly visible; ranging from civil engineersô 

constructions, chemical engineersô process design, industrial engineersô plant layouts to me-

chanical engineersô machine designs. Consequently, engineers can serve as change agents, 

not only for technical systems but also for many other social changes. The technical nature 

of engineering education makes it unique in content and approach, thereby requiring special 

care and attention.  

 Engineers make a huge difference to the world around them. By providing solutions 

to the needs of their communities, engineers literally shape the future giving form to ideas 

that make life better. Engineering is at the heart of modern economy and contemporary life.  

 

 Many of the things that mark out the last century -  even the last decade -  are the 

direct result of engineering. Engineers aim to improve the quality of life for all of us and 

everything that is made or built results from their expertise, from smart buildings to video 

phones, from the Internet to digital television.  

 

As scientists make new discoveries, engineers are at the forefront of turning that knowledge 

into something practical and valued. As Dr Dan Turner, when he was President of the 

American Society of Civil Engineers, said: "The American life span has extended by 40 years 

in the past 100 years: by 3 years due to medical advances and by 37 years due to engi-

neering advances. These advances to public well -being through good engineering were 

achieved by the provision of clean water (Civil Engineering), the removal of wastes (Civil & 

Resource Engineering), the upgrading of human living space (Civil, Mechanical, Electrical 

Engineering) and the upgrading of food supplies (Agricultural, Chemical, Electrical Engineer-

ing)."  

 

2.  Employability skills of graduating engineers in the new millennium:  

 

Employability skills are those skills and attributes by virtue of which job aspirants are able 

to secure appropriate employment and perform the jobs assigned to them satisfactorily. 

Employability skills are important for the graduating engineers as well as for their employ-

ers. Employers all over the world look for these skills in the graduates while recruiting 

them. Hence, a brief mention of these skills is relevant in order to appraise the students of 

engineering programs of their importance.  

These skills are classified as Soft skills or Generic skills and Hard skills or Job -specific skills.  



Page 26  Biomedical Engineering                                                                  E -Magazine                         

¶ Soft skills or Generic Skills : These are defined as those skills which 

are developed in one context and can be used in other contexts. Their 

usages are not limited to a particular field of activity but are useful in all 

spheres of life and activities. These skills are not job specific but are such 

skills that cut horizontally across all industries and vertically across all 

positions, i.e. from entry level to Chief Executive Officer. These skills are 

necessary for solving problems, writing reports, functioning as teams, 

self assessment and doing performance reviews of others, learning new 

knowledge, and managing stress for coping -up with changes.  

¶ Hard skills or Technical/Job - specific skills : These skills are special 

skills having intimate relationship with the nature and type of job to be 

performed.  

A proper mix of these skills is required to make a professional effective.  

A discussion on the employability skills (comprising of both generic and job -specific skills) is 

presented in Table 1.  

Type Sr 

No 

Skills/Attributes  Description  

Soft skills 

or Generic 

skills 

1 Oral communica-

tion skills in Eng-

lish 

Ability to express/convey feelings, emotions, ideas, 

instructions to wide range of people in verbal form 

formally and informally. This is needed to make 

them good educator, trainer, communicator, pre-

senter, promoter, influencer, public speaker and 

leader 

  

2 Written commu-

nication skills in 

English 

Ability to prepare and understand documents such 

as letters, applications, reports, theses, complaints 

of personal and official nature. This is needed to 

make them effective scholar, manager, administra-

tor, educator, trainer, presenter and leader 

3 Listening skills Ability to understand and participate in open discus-

sions, debates, conversations, meetings etc. People 

with good listening skills can learn from others, 

execute instructions properly and take right deci-

sions. 
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Type  Sr  

No  

Skills/

Attributes  

Description  

Soft skills or 

Generic 

skills  

4  Time manage-

ment skills  

Ability to understand the importance of time, plan/

prioritize activities directed to self development or 

accomplishment of useful objectives within avail-

able time and act timely.  

5  Tenacity and 

perseverance  

Ability to try again and again to accomplish an ob-

jective without getting frustrated. This attribute 

helps people to overcome the negative effects of 

failure in any pursuit and leads them to success 

after continued efforts. This is extremely useful in 

academics and scientific research  

6  Self - discipline  Ability to follow rules and regulations without being 

instructed by others. This makes people self 

starter, tenacious and determined, resourceful, en-

ergetic, popular and successful  

7  Ethics   Ability to  distinguish between good and evil in the 

world, between right  and  wrong human actions, 

and between virtuous and non -virtuous  character-

istics  of people. This assumes high importance for 

engineers as they are required to handle large 

number of work in public interest. Any lapse in eth-

ics adversely affects peopleôs life in many ways. 

Dishonesty, bribery, neglect of duty, neglect of 

safety norms etc are result of lack of ethics.   

8  Empathy  Respecting the dignity of others including family 

members, friends, colleagues, seniors and sub -

ordinates.This makes people popular, co -operative 

and friendly.  

9  Team - working 

skills  

Ability to work effectively in teams, often more 

than one team at a time and to be able to re -

adjust roles from one project situation to another 

in an ever -shifting work situation. Important attrib-

utes for this skill are supportive, facilitating, co -

coordinating, imaginative, and open -minded  

10  Learning skill  
Ability and interest to learn and continue it 

throughout the life. Inquisitiveness/ spirit of en-

quiry is the main ingredient of learning skill. This 

enables people to perform such tasks which they 

never did earlier and makes them successful at all 

fronts.  

11  Innovative 

skills  
Ability to develop new or innovative ideas, direc-

tions, opportunities or improvements. This refers to   

understanding and analyzing shortcomings in the 

existing technology and suggesting innovative so-

lutions to existing or new problems related to de-

sign, cost reduction, product/process improvement, 

energy efficiency, safety and maintenance etc.  
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Type  Sl 

No  

Skills/

Attributes  

Description  

Soft 

skills or 

Generic 

skills  

12  Accountability  Ability to own responsibility all actions and remain 

answerable for any wrong doing.  

13  Documenta-

tion skill  

Ability to understand and prepare documents, draw-

ings, graphics, flowcharts, reports etc  

14  Interpersonal 

skill  

Ability to relate to and feel comfortable with people 

at all levels and to be able to make and maintain re-

lationships with changes in circumstances. Important 

attributes are listening, advising, counseling, political 

awareness.  

15  Self aware-

ness skill  

Ability to understand own self i.e. own strengths and 

weaknesses and act to add to strengths and elimi-

nate weaknesses.  It improves self confidence, self 

belief, self sufficiency, and self direction  

16  Social and 

cultural 

awareness  

Understanding of the social, cultural, global and en-

vironmental responsibilities and working for the wel-

fare of the society  

17  Leadership  
Ability to take control of a situation and to lead by 

empowering others to follow. In this situation, impor-

tant attributes are dynamism, motivating, team -

building, confidence boosting, energetic, capable, 

forward - looking, accountable, and visionary.  

Hard 

skills 

orTech-

nical / 

Job spe-

cific  

skills  

18  Computer skill  
Ability to accept, learn and adapt to technologies re-

lated with use of software for simulation and problem 

solving.  

19  Mathematical 

skill/ Numeric 

skill :  

Ability to handle numbers includes basic mathemati-

cal skills of addition, subtraction, multiplication, divi-

sion, and understanding of percentages, gathering 

statistical data in various formats and being able to 

analyze, interpret and present them in a clear and 

accurate way.  

20  Experimental 

skill  

Ability to understand the use of instruments and 

equipments and design experiments to collect data 

through measurement, process &present data in ap-

propriate format, analyze data and draw conclusions. 

This is an important skill for engineers as it provides 

a basis for finding facts and verifying facts through 

experimentation which leads to more reliable conclu-

sions.  
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Hard 

skills 

orTech-

nical / 

Job spe-

cific  

skills  

21  Application 

skill  

Ability to apply knowledge of basic science and 

engineering fundamentals to solve engineering 

problems  

22  Technical 

skill  

In depth knowledge in the concerned engineering 

discipline that includes fundamental of engineering 

principles, designing and testing of components, 

software and system performance.  

23  Interdisci-

plinary ap-

proach to 

solving an 

engineering 

problem  

Knowledge of related engineering disciplines and 

ability to analyze and synthesize information and 

data in order to solve problems of interdisciplinary 

nature (requiring knowledge of many engineering 

disciplines).  

3. Developing engineering skills in students:   

Developing engineering skills in students is a worthy undertaking but at the same time diffi-

cult because it can be accomplished by synchronized and systematic efforts, mutual co -

operation and support of all the stakeholders of engineering education.                                                                                                     

First step in this direction is that all the stakeholders of engineering education such as stu-

dents and their parents, faculty, principals/directors/management of engineering institu-

tions, universities, directorate of technical education of different states, AICTE and NBA (the 

regulatory and accreditation agency for technical education in India) understand and realize 

the importance of these skills and modify their thinking and strategies to contribute to skill 

development drive.  

Role of various stakeholders towards skill development is mentioned in the following para-

graphs.  

1. AICTE/NBA:  

Proliferation of engineering institutions in India is one of the important causes of skill gap in 

graduating engineers because this has created shortage of qualified and experienced faculty 

as well as motivated students. With poor quality faculty and students who hardly appreciate 

the significance of engineering skills, skill development program/initiative canôt be success-

ful. Realizing this truth, AICTE should stop opening new engineering institutions, new pro-

grams and increasing intake in existing programs. Further, AICTE should inspect the work-

ing of engineering institutions by paying surprise visit and warn non -  performing institutions 

and even close down such institutions which do not improve within stipulated time.  
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NBA should resort to outcome based accreditation criteria replacing their traditional re-

source and process based criteria in order to pressurize institutions to improve their opera-

tions towards skill development of their students.  

2. Directorate of technical education:  

DTE of different states should formulate policies and procedures to permit admission of only 

meritorious and deserving students to engineering courses and recruitment of competent 

faculty.  

3. University:  

Universities (including technical universities, state universities and deemed universities) 

should tighten their belts and design systems to improve performance of technical educa-

tion system. They must come out with relevant and challenging curricula to address the 

skill gap and improve examination policies and procedures to allow passing of examinations 

by only such students who have acquired the requisite skills. Engineering curricula must 

develop in line with the real and constantly evolving requirements of industry. Universities 

must continue to teach 'core engineering' and not dilute course content with peripheral sub-

ject matter.  

 

4. Institutional management and authorities:  

Management and senior officials should act immediately and vigorously to improve institu-

tional infrastructure lavishly (not restricted to AICTE requirements only) including labora-

tory facilities, faculty and staff (numbers and quality both), faculty discipline and perform-

ance. To do this courses must be adequately resourced which implies significantly more 

funding per head than at present. Rigorous academic monitoring and continuous improve-

ment in teaching learning and evaluation process through internal quality assurance cell 

should be done. Strong disciplinary action should be taken against those faculty and stu-

dents who are found deficient in their conduct and performance.  

 

5. Faculties:  

Faculties have tremendous role in skill development because they are in direct touch with 

the students. Students learn from the faculties during class room teaching, laboratory in-

struction, industry visits and execution of their project work. Faculties are teachers, men-

tors, motivators and guides of the students and students depend on them in all academic 

and related activities. Hence, a friendly relationship between faculties and students must 

exist. Further, faculties must learn and demonstrate all those skills themselves which they 

want to teach the students and expect them to learn. They must devise teaching and 

evaluation methodologies appropriate for all the students knowing that all students have 

different learning styles and speed. Faculties must engage themselves in acquisition of rele-

vant knowledge through rigorous self study, experimentation and field/industry visits and 

research.  

6. Students:  

Students are the main players in the accomplishment of this goal. Without their will, noth-

ing is possible towards realization of this objective. Students should take the role of active 

learners. For this purpose change of attitude and habits is needed as mentioned below.  
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¶ Students must change their mind set and must realize that they have to do much more 

than simply passing examinations.  

¶ They have to understand the value of education and develop respect for learning and 

learned people.  

¶ They must attend all the classes for sake of learning and not just to secure attendance.  

¶ They should be attentive during theory and practical instructions and be ready to clear 

doubts immediately and reply to questions asked by faculties.  

¶ They should not remain absent from college either singly or collectively.  

¶ They must regularly study at home beyond college hours out of their own interest with-

out any fear or pressure.  

¶ They must be in regular touch with faculties to appraise them of their progress or diffi-

culties in studies.  

¶ They must prepare assignments by going through the topics from different books in or-

der to grasp the subject thoroughly and gain mastery.  

¶ They must take interest in laboratory work and demonstrate learning of practical as-

pects of engineering. Practical learning complements theoretical knowledge and holistic 

learning takes place.  

¶ They must feel enthusiastic about learning during industrial visits.  

¶ They should be ever prepared for any examination without needing any preparation time 

which will be possible only by regular self study.  

¶ All the skills mentioned in table 1 can not be taught in the curriculum. Students must try 

to learn those by their own initiative out side college hours.  

Conclusion:  

This article has discussed various aspects of engineering skill development in students and is 

intended to be read by students, faculties, heads of departments, heads of engineering institu-

tions, management body and government officials connected with engineering education. Build-

ing appropriate skills in engineering students to enable them to become productive members of 

the society and competent engineers of future to propel the country forward technically, eco-

nomically, morally and socially is the crying need of the hour. Let all of us work together to 

make this formidable task a reality.  
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1.ABSTRACT  

Disclosed is an inverter type X - ray apparatus comprisi ng a DC -DC converter 

for converting a DC voltage into a different DC voltage, an inverter for inverting an  

output voltage of the DC -DC converter into an AC voltage, a high voltage 

transformer for transforming an output voltage of the inverter into a higher voltage, a  

rectifier for converting an AC output voltage of the transformer into a DC voltage, 

and an X - ray tube to which an output voltage of the rectifier is applied. In  the appa-

ratus, the DC -DC converter includes a reactor, a switching element and a capacitor which 

are interconn ected so that the DC -DC converter can generate an  output voltage 

higher or lower than an input voltage.  

 

KEY WORDS 

X- rays, Inverter, DC -DC converter  

 

2. Introduction  

This proposed scheme relates to an inverter type X - ray appar atus, and more par-

ticularly to a circuit for decreasing inverter current in such an apparatus.  In a conven-

tional X - ray apparatus connected to a commercial AC power source, it is a common 

practice that a regulated voltage obtained by selectively changi ng the position of slid 

able brushes disposed on the secondary sides of a voltage regulating transformer or 

by selectively changing over output taps disposed on the secondary side of a 

voltage regulating transformer is raised by a high voltage transformer, and such a high 

voltage is applied to an X - ray tube after being rectified.  

  

On the other hand, with the recent remarkable progress of power semiconduc-

tor elements, an inverter type X - ray apparatus using such semiconductor 

elem ents for the purpose of power control has been develo ped and proposed recently. 

The inverter type X - ray apparatus developed recently is advantageous over the 

conventional X - ray apparatus in that its power control response is very quick as com-

pared with that of the  conventional X - ray apparatus using a voltage regulati ng trans-

former as described above, because of the use of semiconductor elements for attaining 

the power con trol. Therefore, the inverter type X - ray apparatus is advantageous in 

that a tube voltage can also be easily regulated during X - ray exposure, so that the tube 
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RAY MACHINES  
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Referring to FIG. 1, a full -wave rectifier circuit 1A connected to a chopper circuit 4A to 

provide a prede termined DC voltage. This chopper circuit 4A is com posed of a 

chopping transistor 4b, a smoothing reactor 4a, a free -wheel diode 4c and a smoothing 

capacitor 4d. The connection is such that, in the off -period of the chopping transistor 

4b, current from the smoothing reactor 4a flows through a loop which is traced from 

the smoothing reactor 4a - * smoothing capacitor 4d -- > freewheel diode 4c to the 

smoothing reactor 4a. An inverter 5A inverts the DC output voltage of the 

smoothing capacitor 4d into a corresponding AC volt -age. This inverter 5 is composed of 

transistors 5a and 5b. In the inverter 5A, the transistors 5a and 5b are alter nately turned 

on to apply an AC voltage to a high volt -age transformer 6A. The voltage rose by the 

high voltage transformer 6 and is applied to X - ray tube after being rectified in full 

wave rectifier circuit no 2. As shown in FIG. 1, the output voltage of the full -wave 

rectifier circuit 1A is applied to the chopper cir cuit 4A normally after being rectified by the 

smoothing circuit composed of a reactor 2 and a condenser 3.  

In the above scheme, inverter type X - ray apparatus having a construction as described 

above, the chopper circuit  4A is used for regulating the tube voltage. There is the fol-

lowing relation between an input voltage VR and an output voltage Vc of the chopper 

circuit 4A:  

 

where fc is equal to l/Tc is the operating frequency of the chopper circuit 4, Tc is the 

period of the frequency, and Ton is the on -duration of the transistor 4b. There fore, a 

predetermined output voltage can be obtained as  desired by changing the value of Ton. 

Hereinafter, the ratio Ton/Tc will be called a duty ratio.  

 

However, since there is the relation Ton<Tc, the output voltage Vc is necessarily 

lower than the input voltage VR in the illustrated arrangement, as apparent from 

the expression (1). Therefore, in order to provide a predetermined tube voltage, the 

winding ratio (re ferred to hereinafter as a step -up ratio) of the high volt -age transformer 

6A must be selected to be sufficiently large. On the other hand, in order to supply 

a predeter mined output current from the high voltage transformer  6A, an input 

current, which is as large as a value ob tained by multiplying the tube current by the 

winding ratio of the high voltage transformer 6A, must be sup -plied to the primary 

winding of the high voltage trans - former 6A. Thus, the larger the winding ratio of the 

high voltage transformer 6A, the larger is the input current that must be supplied to 

the high voltage trans - former 6A for providing the predetermined output cur - rent, that is, 

the current flowing through the transistors 5a to 5d of the inverter 5A.  

 

 

 



Page 34  Biomedical Engineering                                                                  E -Magazine                         

Suppose, for example, that the X - ray apparatus is connected to a commercial 

AC power source of single -phase 200 [V]. The value of the smoothed output volt -age of 

the full -wave rectifier circuit 1A is generally an average of the values of the AC input 

voltage applied  under a loaded condition. Therefore, the terminal voltage VR of the 

smoothing capacitor 3 under the loaded condition is given by  

   VR = 200 [V] X 2= 180 [v]  (2)  

Suppose that the maximum value of the duty ratio (=Ton/Tc) of the chopper 

circuit 4A is 0.9. Then, the output voltage Vcof the chopper circuit 4 is expressed as fol-

lows:  

   Vc=0.9XVR=I62 [V]  (3)  

In order to apply a tube voltage of 150 [kV] to the X - ray tube 8 when the output voltage 

VC of the chopper cir cuit 4 is 162 [V], the winding ratio K of the high voltage transformer 

6A is given by the following expression:  

 

The output of X - ray apparatus of this type has been greatly increased up to now. In or-

der to supply a tube current of 1000 [mA] to the X - ray tube 8, the value of an input cur-

rent In that must be supplied to the high volt age transformer 6A is calculated as follows:  

 

   In= 1000 [mA] X K=926 [A]  (5)  

 

Therefore, the transistors 5a and 5b incorporated in the inverter 5A are required to be 

capable of controlling a large current as large as about 1,000 [A]. Semiconduc tor 

elements capable of controlling such a large current are quite expensive. In addition, the 

resistance RI of the wiring connected to the inverter 5 and to the inputs of high voltage 

transformer 6A increases a power loss Wl which is expressed as follows:  

 

    WI=RI X 1n 2  (6)  

 

Thus, the proposed scheme, inverter type X - ray apparatus has had the problem that 

an increase in the input current IT1 supplied to the high voltage transformer 6A results 

in a corresponding increase in the power loss Wl due to the wiring resistance RI on the 

input sides of the in verter 5A and high voltage transformer 6A and also in a correspond-

ing reduction of the operating efficiency of the X - ray apparatus.  

It is an object of the present scheme to provide an inverter type X - ray apparatus 

in which a circuit for decreasing the inverter current is provided so that the current 

capacity of the semiconductor switching ele ments of the inverter and the power loss 

due to the wiring resistance can both be reduced and the voltage applied to the X - ray 

tube can be controlled over a wide range.  

 

The above, features and advantages of the present schematics will be apparent from the 

following detailed description of preferred modification thereof taken in conjunction 

with the corresponding schematics . 
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2. MODIFIED SCHEME  

According to a feature of the present scheme, the chopper circuit 4 incorporated in 

the figure 1, inverter type X - ray apparatus is replaced by a  DC -DC conversion circuit 

(referred to hereinafter as a DC -DC converter) which can generate an output volt -age 

higher than its input voltage and which has a volt -age control function. By the use of 

such a DC -DC con verter, a high input voltage is applied to the inverter and the in-

verter current is decreased so that the current capacity of the semiconductor switching 

elements of the inverter and the wiring loss can both be reduced.  

 

FIG. 2 is a circuit diagram showing schematically the structure of the first modification of 

the inverter type X- ray apparatus in which the voltage boost -up DC -DC converter con-

structed on the basis of the principle de -  

scribed with reference to FIGS. 3 and 4 is incorporated, and FIG. 5 is a waveform 

diagram for illustrating the operation of the apparatus.  

FIG. 3 is an equivalent circuit diagram for illustrating the principle of a DC -DC converter 

employed in a first embodiment of the inverter type X - ray apparatus of the present in-

vention, and FIG. 4 is a waveform diagram  for illustrating the operation of the equiva-

lent circuit  shown in FIG. 3.  
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As shown in FIG. 3, the equivalent circuit of the DC- DC converter employed in the 

first modification has such a structure that an inductance L, a diode D and a load Rx are 

connected in series with a DC power source Es, and a boosting switch Sw and a ca-

pacitor C  are connected in parallel with the DC power source Es and a load Rx respec-

tively.  

In FIG. 4, voltage and current waveforms appearing at various parts of the 

equivalent circuit shown in FIG. 4 are designated by Sw, iz(t), iD(t), iL(t) and eo(t). More 

precisely, a control signal Sw having a waveform as how n is applied to control on -off 

of the switch Sw, a current ir(t) having a waveform as shown flows through the 

switch Sw at time t, a current iD(t) having  a waveform as shown flows through the diode 

D at time  

t, a current iL(t) having a waveform as shown flows through the inductance L at time 

t, and a voltage co(t) having a waveform as shown appears across the capaci tor C at 

time t. Symbols tI, t2, t3, 4... . designate times.  

Referring to FIGS. 3 and 4, when the boosting switch Sw is turned on at time t1, cur-

rent from the DC power source Es flows through a current path which is traced from 

the DC power source Es ---  4nductance L --- .- switch Sw to the DC power source Es, thereby 

increasing the current iL(t) flowing through the inductance L. On the other hand, the ter-

minal voltage eo(t) of the capacitor C decreases since power is supplied to the load Rx 

by discharge of the capacitor C.  

Then, when the switch Sw is turned off at time t2, the current i7(t) flowing through 

the switch Sw is commu tated to the diode D, and the current from the DC power 

source Es flows now through a current path which is traced from the DC power 

source Es ->induc tance L -diode D -capacitor C and load Rx to the DC power source 

Es. The capacitor C is charged by the energy of the inductance L and the DC power 

source  Es so that the voltage of the capacitor C is higher than that of the DC power 

source. Then, when the switch Sw is turned on again at time t3, the current iD(t) flow-

ing through the diode D is commutated to the switch Sw. The operation described 

above is repeated thereafter.  

Therefore, when a boost -up DC -DC converter as shown in FIG. 3 is employed, an 

output voltage higher than an input voltage can be provided.  

Referring to FIG. 2, the voltage boost -up DC -DC converter designated by the reference 

numeral 9 is com posed of a reactor 9a, a transistor 9b, a diode 9c and a capacitor 9d. 

During the on -period of the transistor 9b, current supplied to the reactor 9a is stored as 

magnetic energy therein, and, during the off -period of the transis tor 9b, the stored energy 

is supplied from the reactor 9a  to the capacitor 9d and inverter 5 through the diode 9c, 

thereby providing an output voltage higher than an input voltage. A firing angle 

controller generates a signal commanding the firing angle of the thyristors la to ld on 

the basis of the settings of the tube voltage and tube current. The output signal of the fir-

ing angle con troller 10 is applied to a gate circuit 11 which detects  the phase of the 

commercial AC power source. The gate circuit 11 drives the thyristors la to id of the 

full -wave rectifier circuit 1 in response to the application of an exposure preparation sig-

nal prior to X - ray exposure.  A duty ratio controller 12 determines the duty ratio of the 

transistor 9b on the basis of the settings of the tube voltage and tube current and 

generates an output signal indicative of the determined duty ratio. A first basis cir-

cuit 13 driving the transistor 9b under comm and of the output signal of the duty ratio 

controller 12 starts to drive the transistor 9b in response to an X - ray exposure signal ap-

plied thereto.  
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 A second base circuit 14 drives the transistors 5a to 5d of the inverter 5 in re-

sponse to the application of the X - ray exposure signal thereto. The smoothing capacitor 3 

and capacitor 9d discharge through resistors 15 and 16  

respectively.  

FIG. 5 shows the waveforms of the commercial power supply voltage AC, expo-

sure preparation signal XS1, terminal voltage VR of the smoothing capacitor 3, X- ray ex-

posure signal XS, terminal voltage of the ca pacitor 9d, tube voltage KV, signal a turn-

ing on the thyristors la and 1c, signal b turning on the thyristors lb and id, signal c turn-

ing on the transistor 9b generating the stepped -up voltage, signal d turning on the 

transis tors 5a and 5c of the inverter 5, and signal e turning on the transistors 5b and 5d 

of the inverter 5.  The operation of the first modification shown in FIG. 2 will be described 

with reference to FIG. 5.  

Before the X - ray exposure is started, the settings of the tube voltage and tube current 

are applied to the firing angle controller 10 and duty ratio controller 12. The firing angle 

controller 10 and duty ratio controller 12 determine the firing angle of the full -wave rec-

tifier circuit 1 and the duty ratio of the transistor 9b respec tively, and their output sig-

nals indicative of the deter mined firing angle and determined duty ratio are ap-

plied to the gate circuit 11 and base circuit 13 respec tively.  

When the exposure preparation signal XS1 is applied to the gate circuit 11 at time to, 

the gate circuit 11 gener ates the signals a and b to start to drive the full -wave recti-

fier circuit 1. Suppose that the firing angle at this  

time to is a. Then, the thyristors la to ld are turned on during only the hatched pe-

riod of the commercial power supply voltage AC in FIG. 5, thereby charging the 

smoothing capacitor 3. When the smoothing capaci tor 3 has been completely charged, 

the voltage VR of the smoothing capacitor 3 is nearly equal to the peak value of the 

hatched period of the commercial power supply voltage AC. The average voltage 

VR a(a) that can be supplied from the smoothing capacitor 3 under a loaded condition is 

expressed as follows:  

 

Where E is the effective value of the commercial power supply voltage AC. Therefore, by 

controlling the firing angle a, the terminal voltage VR of the smoothing capaci tor 3, that 

is, the input voltage of the DC -DC converter 9 can be controlled. In this state, the  
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capacitor 9d is charged through the reactor 9a and diode 9c, and, there - fore, the terminal 

voltage Vcof the capacitor 9d is equal to the terminal voltage VR of the smoothing capaci-

tor3  

When the X - ray exposure signal XS is applied to the base circuits 13 and 14 at time tl, the 

first base circuit 13 starts to drive the transistor 9b, and the second base circuit 14 

starts to drive the transistors 5a to 5d. At time ti, driving of the transistor 9b by the signal 

c, driving of the transistors 5a and 5d by the signal d, and driving of the transistors 5b 

and 5c by the signal e are started. As a result, the terminal voltage VC of the ca-

pacitor 9d exceeds the terminal voltage VR of the smoothing ca pacitor 3, and the in-

verter 5 inverts the boosted -up voltage Vc of the capacitor 9d into an AC voltage hav-

ing a predetermined frequency and applies this AC voltage to the high voltage trans-

former 6.  

The voltage VC boosted up by the boost DC -DC converter 9 is expressed as follows, in 

which the inter nal resistance of the step -up DC -DC converter 9 is ignored:  

 

where D is the duty ratio of the transistor 9b.  

Thus, the boost DC -DC converter 9 operates with the optimum duty ratio so that 

an input voltage required to satisfy the tube voltage setting can be applied to the high 

voltage transformer 6. In the starting stage of X- ray exposure, however, a 

transient phenomenon tends to occur under influence of a leakage inductance of 

the high voltage transformer 6 and an electrostatic  capacitance of a cable connecting 

the full -wave rectifier circuit 7 to the X - ray tube 8. In the starting stage of X- ray expo-

sure, therefore, it is necessary to control the duty ratio D by the duty ratio controller 12 

so that the  preset voltage can be applied to the X - ray tube 8 in spite  of such a 

transient phenomenon. The DC voltage inverted into the AC voltage by the inverter 5 is 

transformed up by the high voltage trans former 6, and the output voltage of the high 

voltage transformer 6 is full -wave rectified in the full -wave rectifier circuit 7 to be 

turned into a DC voltage again, and this DC voltage is applied to the X - ray tube 8.  

When the application of the X - ray exposure signal XS is ceased at time t2 to termi-

nate the X - ray exposure,  the base circuits 13 and 14 cease generation of the sig nals 

c, d and e. The boost - up DC -DC converter 9 and  inverter 5 cease to operate, and the X

- ray exposure is terminated at time t3 where the charges of the electro static capaci-

tance of the cable connecting the full -wave rectifier circuit 7 to the X - ray tube 8 have 

been com pletely discharged.  

When the exposure preparation signal XS1 disap pears at time t4, the gate circuit 

11 ceases to drive the full -wave rectifier circuit 1. However, the thyristors la to ld 

cannot be turned off until time t5 is reached where  

the phase of the power supply voltage AC is inverted. Until time t5 is reached, 

the smoothing capacitor 3 is charged to the same voltage level as that charged before 

the X - ray exposure is started. The capacitor 9d dis charges through the dis-

charge resistor 16 until its volt age becomes equal to that of the smoothing capacitor 3.  

The full -wave rectifier circuit 1 is turned off at time t5, and charging of the smoothing ca-

pacitor 3 ceases at the same time. Thereafter, both the capacitors 3 and 9d dis-

charge through the discharge resistors 15 and 16  

respectively to be restored to their original state. It will be seen from the above descrip-

tion that, in the first embodiment employing the step -up DC -DC converter 9, an input 

voltage higher than an input voltage 15 of the DC -DC converter 9 can be applied to  
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the in verter 5, and the winding ratio of the high voltage trans former 6 can be reduced. 

Therefore, the current capac ity of the semiconductor switching elements of the in-

verter 5 can be reduced, and the power loss due to the 20 resistance of the wiring of the 

inverter 5 and the pri mary winding of the high voltage transformer 6 can also be reduced.  

Suppose, for example, that an input voltage of 180 [V] given by the expression (2) is ap-

plied to the boost -up  DC-DC converter 9, and the duty ratio D is 0.7. Then, from the 

expression (8), the output voltage VR of the DC-DC converter 9 is calculated as fol-

lows:  

 

Then, in order to supply a tube voltage of 150 [kV] to the X - ray tube 8, the winding ra-

tio K of the high volt age transformer 6 is calculated as follows:  

 

When the setting of the tube current is 1000 [mA], the input current In of the high 

voltage transformer 6 is calculated as follows:  

In=1000 [mA]XK=250 [A](11)  

Thus, the current controllability required for the switching elements of the in-

verter 5 is reduced to a 50 value which is as small as 250 [A]. This value is only small 

compared to the initial scheme . The power loss Wl due to the wiring resistance Rl, 

given by the expression (6), can also be decreased to about 1/16 of the initial 

scheme.  

The current capacity of the switching elements of the DC-DC converter 9 shown in FIG. 2 

can be considered to be substantially equal to that of the switching ele ments of the 

chopper 4 shown in FIG. 1. This is because the voltage of the capacitor 3 connected to the 

output of  the full -wave rectifier circuit 1 for supplying the input power to the DC -DC 

converter 9 shown in FIG. 1 is substantially equal to that of the capacitor 3 connected 

to the output of the full -wave rectifier circuit 1 for supplying the input power to 

the chopper 4 shown in  FIG. 1, and, therefore, the currents for providing 

equiv alent power in the former and latter are substantially equal to each other  

When it is desired to apply an input voltage lower than the commercial power 

supply voltage to the in verter 5, this is achieved by suitably controlling 

the operating phase of the full -wave rectifier circuit 1. By so controlling the 

full - wave rectifier circuit 1, the out -put voltage of the full -wave rectifier circuit 

1, the input voltage of the DC -DC converter 9 can be lowered. Thus, the controlla-

ble range of the tube voltage can be widened.  

4.CONCLUSION  

The present proposed scheme is the use of the inverter in the power supply of X - ray ma-

chines which can be used with better control and the better power efficiency. The DC to DC 

converter not only reduces the size of the overall power supply but also provides the better 

control and wide range for the exposure. The further development can be incorporated to 

achieve better control and higher output power for x - ray tubes.  
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IPR REGIME FOR AGRICULTURE IN INDIA  

Viral D Parmar  
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Technological Framing and its Monetization  

As the world moves towards a knowledge driven economy, protection of intellectual property 

rights has become a key motivator for innovation. Historically, IPR was not important to agri-

culture -  as farming was based on the premise of knowledge sharing. However, last few dec-

ades have witnessed remarkable innovations in agriculture ï such as genetically -modified 

plant varieties, and specialized insecticides for pest control - that have warranted a review of 

the IPR regime of developing nations so as to foster introduction of innovative agricultural 

technologies in these countries.  

Protection of IPR has the potential to dramatically increase agricultural production. However, 

in countries such as India, IPR needs to be finely balanced so as to protect the interests of 

farmers and the food security needs of a billion people.  

Evolution & Impact of IPR in India  

Historically, protection of plant varieties in India through IPR was banned. Until the mid90s, 

the Indian Patents Act excluded the patentability of ñlife formsò including methods of agricul-

ture and horticulture. Further, while allowing ñprocess patentsò for substances used as food, 

it rejected ñproduct patentsò for food items. This was intended to foster he availability of es-

sential food items by keeping prices as low as possible.  

Since then, several legislative and institutional adjustments have been made to protect the 

intellectual property. Some of the major changes include introduction of the following:  

The Geographical Indications of Goods Act,1999 , to preclude misappropriation of tradi-

tional knowledge and patenting of products of Indian origin including óappellations of originô, 

such as, Darjeeling Tea and Basmati Rice and more recently Gir Kesar Mango, and promoting 

them in international markets.  

The Amendment of Patents Act, 1970, in 2005  which has extended patents to innova-

tive products from all industries including agrochemicals, thereby, closing the option of re-

verse engineering or development of ómetooô products thus promoting investment in cutting 

edge R&D.  

 

Concern and Challenges  

Still there are several issues afflicting IPR regime in India. Some of them are discussed be-

low:  

Legislative Gaps:  In the current regime, even the amended Patents Act, does not confer 

data protection and exclusivity once application for patent is filed, thereby, increasing the 

probability of third -party infringement.  
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Administrative and affordability issues:  Due to deficiencies in the technical and support-

ing infrastructure, the speed at which an application is granted, protection remains extremely 

low. Also, the cost of obtaining and enforcing, particularly patents, is high, making them un-

attractive for small companies, local communities as well as farmers.  

Socio - Economic Concerns:  With six MNCs holding 98% of global market for patented ge-

netically -modified (GM) crops, 70% of global pesticide market and 63% of patents on staple 

crops, IPR could lead to consolidation of global seed and agrochemical business, concentrat-

ing power in few hands.  

Misappropriation of Traditional knowledge:  Acts of óbio-piracyô such as patenting of me-

dicinal properties of turmeric and neem in the US -known for centuries in India -  have aggra-

vated concerns of misuse of IPR laws.  

Solution Themes to Develop Balance IPR Regime  

While policy makers have efficiently balanced socio -economic concerns with international re-

quirement of IPR till date, some of the key areas that require further improvement to facili-

tate seamless transfer of technology include:  

1. Strengthening institutional mechanism for protection of IPR -  Regulatory , legal and ad-

ministrative through:  

¶Assigning a high priority towards completion of required legislative provisions to har-

monize IPR regime with international laws.  

¶Simplifying administrative and regulatory procedures for seeking IP protection and 

defining time frames for the same to reduce lead time.  

¶Reinforcing parallel laws supporting IPR regulation to bolster their application and 

enforcement.  

2. Harnessing IPR linked technical opportunities in agriculture through Traditional Knowl-

edge Digital Libraries (TKDL) and documentation of farmersô varieties. 

3. Strengthening public -private R&D interface.  

4. Enhancing IPR literacy.  

 

To sum up, the current IPR protection framework has the potential to foster introduction of 

new agricultural technologies that would benefit growth in agricultural production. However, 

there is a need to improve the efficiency of the process and also to balance the objective of 

technological progress with that of social, economic and food security concerns. This would 

not only require structural and institutional changes in the current IPR framework but would 

also require development of innovative and out of the box IPR protection models that go be-

yond the TRIPs agreement and effectively address important issues such as protection of 

farmersô rights and protection of traditional Indian knowledge. 
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INTRODUCTION  

 

The General Agreement on Trade in Services (GATS) is among the World Trade Organiza-

tion's most important agreements. The accord, which came into force in January 1995, is the 

first and only set of multilateral rules covering international trade in services. It has been ne-

gotiated by the Governments themselves, and it sets the frame work within which firms and 

individuals can operate. The GATS has two parts: the framework agreement containing the 

general rules and disciplines; and the national ñschedulesò which list individual countriesô 

specific commitments on access to their domestic markets by foreign suppliers.  

In January 2000, WTO Member Governments started a new round of negotiations to promote 

the progressive liberalization of trade in services. The GATS agreement specifically states 

that the negotiations ñshall take place with a view to promoting the interests of all 

participants on a mutually advantageous basisò and ñwith due respect for national 

policy objectives and the level of development of  individual Membersò. The pace and 

extent of these negotiations are set by the WTOôs over 140 Member Governments them-

selves according to their different national policy priorities.  

 

Why is the liberalization of services important?  

 

It is impossible for any country to prosper today under the burden of an inefficient and ex-

pensive services infrastructure. Producers and exporters of textiles, tomatoes or any other 

product will not be competitive without access to efficient banking insurance, accountancy, 

telecoms  and transpor t systems. In markets where supply is inadequate, imports of essential 

can be as vital as imports of basic commodities. The benefits of services liberalization extend 

far beyond the service industries themselves; they are felt through their effects on all other 

economic activities. The production and distribution of services, like any other economic ac-

tivity, is ultimately destined to satisfy individual demand and social needs. The latter ele-

ment ðsocial needs ðis particularly relevant in sectors like health or education which in 

many, if not all, countries are viewed as a core governmental responsibility. They are subject 

to close regulation, supervision and control. Although social policy concepts ðincluding equity 

and universal access ðdo not necessarily imply that  

Governments also act as producers, public facilities have traditionally been, and continue to 

be, the main suppliers of services such as health and education in most countries. Out of infi-

nite number of benefits the six main benefits can be brought under one umbrella and it can 

be explained as below.  

mailto:nimitshah.82@gmail.com
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Six benefits of services liberalization  

 

1. Economic performance An efficient services infrastructure is a precondition for eco-

nomic success. Services such as telecommunications, banking, insurance and transport sup-

ply strategically important inputs for all sectors, goods and services. Without the spur of 

competition they are unlikely to excel in this role ï to the detriment of overall economic effi-

ciency and growth. An increasing number of Governments thus rely on an open and trans-

parent environment for the provision of services.  

2. Development Access to world -class services helps exporters and producers in developing 

countries to capitalize on their competitive strength, whatever the goods and services they 

are selling. A number of developing countries have also been able, building on foreign invest-

ment and expertise, to advance in international services markets ï from tourism and con-

struction to software development and health care. Services liberalization has thus become a 

key element of many development strategies.  

3. Consumer savings There is strong evidence in many services, not least telecoms that 

liberalization leads to lower prices, better quality and wider choice for consumers. Such 

benefits, in turn, work their way through the economic system and help to improve supply 

conditions for many other products. Thus, even if some prices rise during liberalization, for 

example the cost of local calls, this tends to be outweighed by price reductions and quality 

gains elsewhere. Moreover, governments remain perfectly able under the GATS, even in a 

fully liberalized environment, to apply universal -service obligations and similar measures on 

social policy grounds.  

4. Faster innovation Countries with liberalized services markets have seen greater product 

and process innovation. The explosive growth of the Internet in the US is in marked contrast 

to its slower take -off in many Continental European countries which have been more hesitant 

to embrace telecom reform. Similar contrasts can be drawn in financial services and informa-

tion technology.  

5. Greater transparency and predictability A country's commitments in its WTO services 

schedule amount to a legally binding guarantee that foreign firms will be allowed to supply 

their services under stable conditions. This gives everyone with a stake in the sector ð

producers, investors, workers and users ða clear idea of the rules of the game. They are able 

to plan for the future with greater certainty, which encourages long - term investment.  

6. Technology transfer Services commitments at the WTO help to encourage foreign direct 

investment (FDI). Such FDI typically brings with it new skills and technologies that spillover 

into the wider economy in various ways. Domestic employees learn the new skills (and 

spread them when they leave the firm). Domestic firms adopt the new techniques. And firms 

in other sectors that use services -sector inputs such as telecoms and finance benefit too.  

 

DEFINING SERVICES TRADE UNDER THE GATS  

GATS defines services trade as occurring via four modes of supply  

Mode 1: cross border delivery  

Mode 2: consumption abroad  

Mode 3: commercial presence  

Mode 4: movement of natural persons  
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Mode -wise classification reflects complex nature of international transactions in services. 

Brings into purview of the GATS investment, labour market, immigration policies, and wide 

range of domestic regulations.  

EDUCATION SERVICES UNDER THE GATS  

As per the definition of services under GATS the education can be defined under service 

trade and all the four relevant areas are applicable as under.  

Mode 1:  cross border delivery of education services via internet (distance education, tele -

education, education testing services)  

Mode 2:  movement of students from one country to another for higher education (foreign 

students in US universities)  

Mode 3:  establishment of local branch campuses or subsidiaries by foreign universities in 

other countries, course offerings by domestic private colleges leading to degrees at foreign 

universities, twinning arrangements, franchising  

Mode 4:  temporary movement of teachers, lecturers, and education personnel to provide 

education services overseas  

The six sub sectors of education services are under the GATS are as follow:  

1. Primary education  

2. Secondary education  

3. Higher education  

4. Post secondary technical and vocational, university degree or equivalent  

5. Adult education  

Other education services  

SIGNIFICANCE OF GATS FOR INDIA IN EDUCATION SERVICES  

GATS relevant to Indiaôs education services sector are as follow:  

1.  India has both export and import interests in education services across all GATS modes  

2.  India has private presence in education services which co -exists with and is in competi-

tion with public educational institutions, so carve out clause for public services need not 

apply  

3. GATS provides means to gain predictable and transparent market access conditions 

overseas to expand Indiaôs exports of education services 

4.   GATS commitments could be used to facilitate participation by foreign institutions in 

India and increase supply of higher education to alleviate supply constraints and declin-

ing public funds  

5.  But GATS could pose challenges to domestic regulation and autonomy in national edu-

cation policies  

INDIAôS IMPORT INTERESTS 

Mode 1:  Prospects for distance education and degrees from foreign academic institutions.  

Mode 2:  Indian students studying in foreign universities (US, UK, Australia)  

¶ Over 40,000 studying in US courses  

¶ Several thousand in Europe  
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Mode 3:  Foreign institutions entering India through twinning and franchise arrangements  

¶ Indian students getting foreign degrees, doing professional courses at local 

branch campuses of foreign institutions in India  

1.  UK-based Wigan and Leigh College  

2.  Indian School of Business tie up with Kellogg, Wharton, and London 

Business School  

3.  Western International University, Arizona  

4.  NIIT tieup with ITT Educational Services, USA  

5.  Tata Infotech tieup with Hertfordshire University, UK  

Mode 4:  Foreign faculty and scholars teaching in India  

IMPLICATIONS OF COMMITTING UNDER GATS  

There are significant impacts of committing under GATS especially when we think education 

as an import. Some of them are listed below:  

1.  Without adequate domestic regulation and enforcement liberalization of education ser-

vices could adversely impact on quality, standards, equity, prices  

2.  Without upgradation of infrastructure and facilities of premier domestic institutions, loss 

of competitiveness for domestic providers and possible diversion of faculty resources and 

students  

3.  Multilateral commitments in education services should be preceded by improved regula-

tory enforcement of provisions concerning accreditation, standards, registration, licensing 

requirements and improvements in educational infrastructure in domestic institutions.  

So we need to take some steps to prevent the looses to Indian imports especially in educa-

tion sectors so following are some of the steps that can be implemented.  

1.  Improve enforcement of standards & quality requirements in general  

2.  Improve coordination among and institutional capacity within domestic regulatory and 

professional bodies  

3.  Ensure academic considerations supersede commercial ones in provision of higher educa-

tion services by private suppliers  

4.  Reduce number of unapproved institutions to reduce scope for substandard foreign and 

domestic partnership arrangements  

5.  Allow only genuine academic institutions approved by apex bodies to participate in twin-

ning activities  

6.  Prevent selling of degrees or marketing of degrees of questionable standard by non rec-

ognized institutions/even recognized institutions  

¶ Specific elements of concern in GATS disciplines which could affect regulation of for-

eign education providers in India and autonomy over regulatory procedures and ob-

jectives include:  

¶ Necessity test obligation  

¶ Transparency and other administrative requirements  

¶ Procedures to determine competence, equivalence  

¶ Scope for public provision and subsidization of education services  
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¶ If India commits in education services, must inscribe appropriate limitations and clearly 

specify conditions applicable to foreign education providers to ensure regulatory objec-

tives met and autonomy retained  

INDIAôS EXPORT INTERESTS  

Mode 1:  Prospects for tele -education in management and executive training  

¶ Experience with distance learning, use of new technologies (IGNOU)  

Mode 2:  Students from developing countries studying in Indian engineering and medical col-

leges  

¶ Around 5,500 students from neighboring developing countries (2001)  

¶ Exchange programmes and twinning arrangements  

Mode 3:  Setting up of overseas campuses, franchising by Indian institutions  

¶ MAHE, BITS, Central Institute of English and Foreign Languages  

¶ Over 100 CBSE schools abroad, catering to diaspora  

Mode 4: Indian teachers, lecturers teaching abroad in Middle East, Africa, researchers/

scholars on visiting arrangements abroad  

¶ Some 10,000 secondary school teachers overseas  

¶ Recruitment of Indian teachers in Maths, Science, English  

But there are some of the factors by which exports is constrained and is not grown signifi-

cantly. Some of these factors are listed below:  

 

¶ Resource and capacity limitations  

¶ Inadequate infrastructure and campus facilities  

¶ Divergence of standards within country  

¶ Lack of certification, recognition, equivalence  

¶ Restrictive immigration and labour market policies  

¶ Economic needs tests  

¶ Technology  

¶ Lack of marketing and targeting of niche markets  

SEEKING MARKET ACCESS UNDER GATS  

1.  To target export interests India could make requests in education services in future 

under GATS to expand market access  

2.  Areas and issues to consider:  

¶ Possibilities of adapting expertise in educational testing services with relevant 

technologies for overseas marketing, identify such markets, role of private 

sector  

¶ Possibilities of setting up secondary and higher education institutions abroad, 

removing restrictions on overseas setting up of campuses/franchises/

subsidiaries  
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¶ Launching of programmes in other countries, identifying high value niche mar-

kets for specific programmes and marketing these  

¶ Temporary market access for movement of teachers and researchers in secon-

dary and higher education without hurting domestic education base  

3.  Regulatory issues to address to support export interests  

¶ Obtaining international equivalence of degrees and diplomas  

¶ Moving towards international standards and reducing divergence of standards 

within country  

¶ Signing Mutual Recognition Agreements  

¶ Introducing regulatory framework for distance learning programmes  

 

CONCLUSION  

Liberalization of sector under the GATS can be used to promote private investment. But In-

diaôs offers in education services must balance pros & cons. Opening up of education ser-

vices, autonomously or multilaterally, could worsen existing distortions in sector unless exist-

ing physical, human resource, financial, regulatory shortcomings in higher education system 

are addressed.  And it must supplement opening up of education services with domestic poli-

cies and reforms to ensure equity -efficiency balance, correct existing deficiencies, maintain 

regulatory autonomy  

GATS can be used to enhance export opportunities but several domestic measures and regu-

latory reforms required to take advantage of increased market access overseas  
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ABSTRACT  

An optical sensor that  measures reflected patterns from a patient's skin can be used as a 

powerful clinical tool for monitoring heart rate, blood pulse pressure, and glucose concentra-

tion.  

INTRODUCATION  

Cardiovascular disease and diabetes mellitus are two of the most prevalent diseases in the 

modern world. Techniques for assessing the biological parameters associated with these con-

ditions are therefore of great interest. During the last decade, noninvasive methods for as-

sessing vital signs such as heart rate, blood pressure, 1, 2  and blood glucose concentra-

tion 3,4  have become increasingly popular as they not only reduce medical expenses but are 

often suitable for home use. However, these methods lack the required precision and repeat-

ability to be clinically reliable, and most of them rely on undesirable contact with the pa-

tient's skin.  

Researcher have recently developed a novel optical technique that can be used to accurately 

record heart rate, 5 blood pulse pressure, 6 and blood glucose concentration, 7 in addition to 

other biological processes such as the contraction of cardiomyocyte cells. 8 Our optical sensor 

is noninvasive and functions at a distance from the subject, meaning there is no direct elec-

trical exchange between the equipment and the human body. The technique relies on the 

fact that the movement of blood in the human body generates vibrations at the surface of 

the skin, which when illuminated by a laser beam create an optical pattern called a secon-

dary speckle pattern. This is highly correlated to the blood flux, which itself depends on blood 

pulse pressure, blood viscosity (proportional to glucose concentration), and heart rate.  

Experimental Setup  

The setup of  sensing device is extremely simple. It consists of a laser to illuminate the sub-

ject and generate the secondary reflected speckle, and a specially designed imaging system 

to observe the pattern (see Figure  1). The camera is connected to a computer that tracks the 

trajectory of the reflected speckle pattern in 3D.  

http://spie.org/x48866.xml?highlight=x2416&ArticleID=x48866#B1
http://spie.org/x48866.xml?highlight=x2416&ArticleID=x48866#B3
http://spie.org/x48866.xml?highlight=x2416&ArticleID=x48866#B5
http://spie.org/x48866.xml?highlight=x2416&ArticleID=x48866#B6
http://spie.org/x48866.xml?highlight=x2416&ArticleID=x48866#B7
http://spie.org/x48866.xml?highlight=x2416&ArticleID=x48866#B8
http://spie.org/x48866.xml?highlight=x2416&ArticleID=x48866#fig1
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Figure 1.  The setup of the sensing device used to capture secondary speckle patterns re-

flected from the wrist.  

Researcher has  tracked the temporal shifts and movements of the random speckle patterns 

reflected from the hand of a subject using a close - range demonstration model of our system. 

By adapting the optics of the imager and applying image -processing algorithms, we deter-

mined both the magnitude and the direction of the local surface displacement of the illumi-

nated skin to nanometric accuracy. From this vibration profile we extracted parameters for 

the heart beat, blood pulse pressure, and blood glucose level that were in good agreement 

with conventional nonoptical measurement methods.  
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Figure 2.  (a) A recording of heart rate demonstrates the clarity of individual heart beat 

measurements. (b) A graph of blood pulse pressure (green), calculated from measurements 

of systolic (black) and diastolic (pink) blood pressure using the sensor, shows a high level of 

accuracy compared to values obtained manually (blue). (c) Sensor measurement of blood 

glucose concentration (magenta) shows good correlation to data obtained using glucose me-

ter (blue).  
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Researcher  generated a temporal signal from this optical measurement in which he ob-

served almost constant peak values corresponding to individual heart beats of our subject: 

see Figure  2(a). We were also able to monitor blood pulse pressure in a similar way: see Fig-

ure  2(b). he calculated values of blood glucose concentration from this experiment and com-

pared this with data obtained using a conventional Acuu -check glucose meter device: see 

Figure  2(c). The similarity of these recordings provides evidence of the accuracy of our sen-

sor.  

Our new technique represents an inexpensive method for remotely measuring important bio-

logical parameters. In our demonstration system, the distance from the laser to the subject's 

hand was about 50cm, but we also tested much larger distances of up to several hundred 

meters and were able to accurately record blood values. Measurement was not confined to 

the wrist, as we were also able to extract similar information from different regions of the 

body, including the chest and neck.  

Further development of the technology we have presented will ultimately enable real - time 

monitoring of pulse, blood pressure, and other clinical values while allowing free movement 

of the subject. This will provide a powerful diagnostic tool for assessing some of the most life

- threatening human diseases.  
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 An artificial cardiac pacemaker is a small, battery -operated device that is implanted under 

the skin near the heart to help the heart beat at a regular rate and rhythm. Patients with a 

slow heartbeat, heartbeats that fluctuate in speed or an electrical blockage usually can bene-

fit from an artificial pacemaker.  

The human heart contains two upper chambers (atria) and two lower chambers 

(ventricles). The heart pumps blood through these chambers during contraction, creating a 

heartbeat. In the normal heart, the sinoatrial node (a group of cells on the wall of the right 

atrium) sends an electrical signal to the atria, causing them to contract. The atrial contrac-

tion sends blood to the ven­tricles. The electrical signal moves through the atrioventricular 

node (a group of cells between the atria and ventricles) to the ventricles, causing them to 

contract. The contractions must occur in a coordinated manner, at a certain rate and rhythm, 

to effectively pump blood through the body with each heartbeat. Certain conditions can 

cause the heartôs internal electrical system to fail, resulting in an irregular heartbeat. 

The pacemaker is a sophisticated piece of equipment that senses the rate at which the 

heart is beating and adjusts it to a predetermined rate by using an electrical signal similar to 

the heartôs natural signal. Some pacemakers are programmed to turn off when a slow heart 

rate increases to normal, and vice versa. Some pacemakers have sensors that automatically 

adjust the heart rate to match the patientôs activity level. 

Patients with an abnormal heart rhythm may have symptoms of fatigue and lightheadedness, 

or they may have no symptoms at all. In patients who are candidates for a cardiac pace-

maker, normal heart rhythm can be restored, making activities of daily living possible once 

again.  

Once a pacemaker is implanted, it must be checked regularly to be sure it is working prop-

erly. One method is to use a programming device that is held over the location of the pace-

maker. The programming device can also change the settings on the pacemaker, if neces-

sary. Pacemaker activ­ity also can be checked by telephone with special equipment; how-

ever, regular visits to the cardi­ologist are still necessary.  

Pacemaker batteries last up to 15 years before replacement is required. During replacement 

surgery, the pacemaker is replaced, but the lead wires are usually left in place. Eventually, 

the lead wires also may need to be replaced.  
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How Does It Work?  

The device is surgically implanted under the skin, usually near the left side of the chest by 

the collarbone. Local anaesthesia is used during surgery, and the patient is kept overnight to 

confirm that the equipment is working correctly. The procedure is safe and has few complica-

tions. Any mild pain or swelling of the site may be treated with non -prescription pain medica-

tions. Patients are instructed to avoid activities such as heavy lifting or strenuous exercise 

for a few weeks after surgery to prevent the pacemaker or lead wires from dislodging.  

The pacemaker senses the heartôs rate and rhythm and transmits an electrical impulse to 

restore the heartbeat to normal. One type of pacemaker, called a demand pacemaker , 

transmits an impulse when the heart beats too slowly or skips a beat, but turns itself off 

when the heart is beating nor­mally. Rate - responsive pacemakers  can sense a personôs 

activity level at any given time and adjusts the heart rate accordingly.  

 

Avoid Exposure to Certain Equipment  

A person with an artificial cardiac pacemaker should avoid close exposure to equipment that 

can affect its performance. A patient receiving a pacemaker should be given a list of devices 

to avoid, such as MRI machines, radiation machines for cancer treatment, dental equipment, 

and generators. Many electronic devices are safe to use around a pacemaker. Currently 

available cellular phones and MP3 players usually can be used, but they should not be stored 

in a shirt pocket, and when in use they should be held on the opposite side of the chest at 

least 6 inches from the pacemaker. This recommendation should be checked with the cardi-

ologist who implanted the pacemaker.  

Patients should always tell their doctors, dentists, and health care technicians that they 

have a pacemaker; they also should carry a card identifying the type of pacemaker im-

planted.  

This device senses the heartôs rate and rhythm and transmits an electrical impulse to nor-

malize an abnormal heartbeat.  

 

 

 

 

 

Bhavya Mathukiya  

  (VII SEM -  BM)  



Page 54  Biomedical Engineering                                                                  E -Magazine                         

ELECTRORETINOGRAPHY  

Swapna Shah  

Lecturer C.U.Shah College of Engineering & Technology,Dept of Biomedical & Inst. Engg.  

 

We all are very much confused about the terms electroretinography, electroretinograph and 

electroretinogram. We heard all of them but have never idea for what they are using and for 

what they are used? A test in which the electrical potentials generated by the retina of the 

eye are measured when the retina is stimulated by light is called the electroretinography. 

The instrument used to do electroretinography is an electroretinograph and the resultant re-

cording is called an electroretinogram. In Abbreviation, electroretinography is called ERG.  

Electroretinography (ERG) is an eye test used to detect abnormal function of the retina (the 

light -detecting portion of the eye). Specifically, in this test, the light -sensitive cells of the 

eye, the rods and cones, and their connecting ganglion cells in the retina are examined. Dur-

ing the test, an electrode is placed on the cornea (at the front of the eye) to measure the 

electrical responses to light of the cells that sense light in the retina at the back of the eye. 

These cells are called the rods and cones.  

The patient assumes a comfortable position (lying down or sitting up). Usually the patient's 

eyes are dilated beforehand with standard dilating eye drops. Anesthetic drops are then 

placed in the eyes, causing them to become numb. The eyelids are then propped open with a 

speculum, and an electrode is gently placed on each eye with a device very similar to a con-

tact lens. An additional electrode is placed on the skin to provide a ground for the very faint 

electrical signals produced by the retina.  

During an ERG recording session, the patient watches a standardized light stimulus, and the 

resulting signal is interpreted in terms of its amplitude (voltage) and time course. This test 

can even be performed in cooperative children, as well as sedated or anesthetized infants. 

The visual stimuli include flashes, called a flash ERG, and reversing checkerboard patterns, 

known as a pattern ERG.  

The electrodes measure the electrical activity of the retina in response to light. The informa-

tion that comes from each electrode is transmitted to a monitor where it is displayed as two 

types of waves, labeled the A waves and B waves. In order to record an ERG an active 

(positive) corneal electrode is used, a reference electrode (negative), positioned 2 -5 cm tem-

poral to the lateral canthus of the eye, and a ground electrode, usually placed at the occipital 

process. A variety of corneal electrodes are available, including mono -and bipolar contact 

lens electrodes, fibers and gold plates. The monopolar contact lens, such as the Jet lens, is 

the most commonly used in canine ERGs. An ionic conductive solution, such as methylcellu-

lose or a carbomer gel, is used for proper contact with the cornea. It is important to avoid air 

bubbles between the contact lens and the cornea in order to obtain reliable results. Fibre 

electrodes may also be used, such as the Dawson, Trick, and Litzkow (DTL) electrode. Refer-

ence and ground electrodes can be epidermal (surface electrodes) or intra dermal (needle 

electrodes) made of metal, such as platinum, silver -silver chloride, nickel chromium, 

stainless steel, silver and gold alloys and plating. To allow comparison between ERG re-

cordings in and between patients, the electrodes and their positions have to be standardized 

as variations in these parameters significantly influence the results obtained.  

Readings during electroretinography are usually taken first in normal room light. The lights 

are then dimmed for 20 minutes, and readings are again taken while a white light is shined 

into the eyes. The final readings are taken as a bright flash is directed toward the eyes.  
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An ERG is useful in evaluating both inherited (hereditary) and acquired disorders of the ret-

ina. An ERG can also be useful in determining if retinal surgery or other types of ocular sur-

gery such as cataract extraction might be useful.  

There are a number of conditions, mostly ocular in nature, in which the ERG may provide 

useful information. The diagnoses most commonly suspected when ordering an ERG are pre-

dominantly conditions of the retina, including: retinitis pigmentosa, retinitis punctata albes-

cens, retinitis pigmentosa sine pigmento, related hereditary retinal degenerations, disorders 

that mimic retinitis pigmentosa, Leber's congenital amaurosis, choroideremia, gyrate atrophy 

of the choroid, gyrate atrophy of the retina, Goldman -Favre syndrome, congenital stationary 

night blindness, X - linked juvenile retinoschisis, achromatopsia, cone dystrophies, and Usher 

syndrome.  

The multifocal ERG focuses on different areas of the retina, looking for localized areas of ab-

normality. This tests takes longer than a simple ERG.  

The ERG recordings should be evaluated carefully in regards to a -  and b -  wave implicit times, 

amplitudes and ERG wave forms. Biological aspects and technical aspects which can influ-

ence the recordings, as described initially, have to be taken into consideration when perform-

ing this evaluation. It is important to evaluate all amplitude and implicit time parameters, 

especially those automatically recorded by the ERG equipment. The reason is that ERG units 

are usually programmed to measure amplitudes and implicit times within specific periods of 

time following the onset of the flash stimulus. An  

 

 

artefact that occurs within the time period of the actual a -  and b -wave complex can be mis-

taken for an a -  or b -wave and give false results. In such instances the amplitudes and im-

plicit times may have to be calculated manually or the results be discarded. Prolonged im-

plicit time is often associated with progressive retinal degenerations in several species. Re-

duced a -  wave amplitudes may indicate an affection of the photoreceptors, while reduced b -

wave amplitudes may indicate an affection of the inner retina. In most cases of retinal pa-

thology the ERG amplitudes are reduced, such as in progressive retinal degenerations in 

dogs and cats. However, there are reports on conditions in which the amplitudes are supra-

normal. Some of these are explained by inflammatory reactions of the retina (metal poison-

ing and drug induced), changes affecting retinal circulation or by modulation of the inner ret-

ina (atypical cone dystrophies).  

A normal ERG shows a normal A -  and B -wave pattern with appropriate increases in electrical 

activity with increased light intensities.  
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An abnormal ERG result suggests abnormal function of the retina due to diseases of the ret-

ina or abnormal function of the retina as occurs with other conditions such as arteriosclerosis 

(hardening of the arteries) involving the eye vessels, giant cell arteritis with eye involve-

ment, metabolic diseases called mucopolysaccharidoses, detachment of the retina, siderosis 

(excess iron deposits), and vitamin A deficiency.  

There are no risks specifically associated with an ERG. Some patients experience mild ocular 

discomfort during or after the procedure. Rarely, a corneal abrasion may occur, which is 

readily treated with early detection. If you believe you have irritation or a corneal abrasion 

following an ERG, you should call your eye doctor or the doctor who ordered your ERG. The 

ERG takes about an hour or less.  

Biological aspects which may influence the results of the ERG recordings are: age of the pa-

tient, breed, time of day, prior exposure to bright light, pupil dilation, position of the eye, 

position of the patient, distance between patient and stimulator, choice and depth of seda-

tion/anaesthesia, drugs, body temperature and oxygenation. It is important to use standard-

ized conditions when performing ERGs in order to be able to evaluate the recordings in a cor-

rect manner.  
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What is Telemedicine?  

ñThe delivery of healthcare services, where distance is a critical factor, by all healthcare pro-

fessionals using information and communication technologies for the exchange of valid infor-

mation for diagnosis, treatment and prevention of disease and injuries, research and evalua-

tion, and for the continuing education of healthcare providers, all in the interests of advanc-

ing the health of individuals and their communitiesò 

Telemedicine facilitates the provision of medical aid from a distance. It is an effective solu-

tion for providing specialty healthcare in the form of improved access and reduced cost to 

the rural patients and the reduced professional isolation of the rural doctors.  

Telemedicine can enable ordinary doctors to perform extra -ordinary tasks.  

Through the Telemedicine projects, doctors have successfully linked hospitals and healthcare 

centers in remote rural areas with specialty hospitals in cities through INSAT satellites. Thus, 

connectivity between patients at remote end and the specialist doctors at urban centers has 

been effectively established.  

Telemedicine is a confluence of Communication Technology, Information Technology, Bio-

medical Engineering and Medical Science. The Telemedicine system consists of customized 

hardware and software at both the Patient and Specialist doctor ends with some of the Diag-

nostic Equipments like ECG, X - ray and pathology Microscope/Camera provided at the patient 

end. They are connected through a Very Small Aperture Terminal (VSAT) system and con-

trolled by the Network Hub Station. Through a Telemedicine system consisting of simple 

computer with communication systems, the medical images and other information pertaining 

to the patients can be sent to the specialist doctors, either in advance or on a real time basis 

through the satellite link in the form of Digital Data Packets.  
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These packets are received at the specialist centre, the images and other information is re-

constructed so that the specialist doctor can study the data, perform diagnosis, interact with 

the patient and suggest the appropriate treatment during a Video Conference with the pa-

tient end. Telemedicine facility thus enables the specialist doctor and the patient separated 

by thousands of kilometers to see visually and talk to each other. This enables the specialist 

doctor to assess the physical and psychological state of the patient and suggest treatment. 

This remote tele -consultation and treatment is much more valuable in case of post operation 

(Post Surgery) follow up since the patient is not required to travel unnecessarily and hence 

saving money and time. In this way, the systematic application of Information and Commu-

nication Technologies to the practice of healthcare rapidly expands the outreach of the 

healthcare system.  

 

Telemedicine Technology Evolution  

¶ Point to Point System: One patient end connect to One Specialist Doctor within the 

hospital  

¶ Point to Multi Point System:  One patient end at a time connect to any of the specialist 

Doctorsô end within the hospital 

¶ Multi Point to Multi Point System : Several patientsô end simultaneously connects to 

different Doctorsô end at different hospitals at different geographical locations 

 

Thus, Telemedicine can enlarge the gap between life and death and can extend quality 

Healthcare to the needy and the under privileged rural, semi rural and urban population at 

large.  
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 We often heard about medical term angiography and angioplasty. But what is the 

meaning of it? Which procedure is used for the diagnostic(to find the root cause of disease) 

and for therapeutic (treatment). This article gives brief idea about angiography and angio-

plasty. Before starting the study of this Topic in deep first we study about the requirement of 

this procedure.  

 

Introduction and Problems related Coronary Arteries  

 

Arteries are vessels that carry blood away from the heart. The coronary arteries are 

the first blood vessels that branch off from the ascending aorta . The aorta is the largest ar-

tery in the body. It transports and distributes oxygen rich blood to all arteries. The coronary 

arteries extend from the aorta to the heart walls supplying blood to the atria, ventricles, and 

septum of the heart. The function of coronary arteries that supply oxygenated and nutrient 

filled blood to the heart muscle.  

 

 Coronary heart disease (CHD)  

 

Coronary heart disease (CHD) is a narrowing of the small blood vessels that supply blood 

and oxygen to the heart. CHD is also called coronary artery disease. Coronary heart disease 

is caused by the buildup of plaque in the arteries to heart. This may also be called hardening 

of the arteries.  

 

¶ Fatty material and other substances form a plaque build -up on the walls of coronary 

arteries. The coronary arteries bring blood and oxygen to your heart.  

¶ This buildup causes the arteries to get narrow.  

¶ As a result, blood flow to the heart can slow down or stop.  

 

Due to high cholesterol and other fats deposited on the vessels, blood flow reduced and 

also cardiac output decrease. Hence flowing of blood in to the body is reduced. To recover 

this problem angiography and angioplasty is used.  

 

Angiography is a diagnostic procedure.  Angiography or arteriography is a medical imag-

ing technique used to visualize the inside of blood vessels and organs of the body, with par-

ticular interest in the arteries, veins and the heart chambers. This is traditionally done by in-

jecting a radio -opaque (not transparent to X - rays or other forms of radiation) contrast agent 

into the blood vessel and imaging using X - ray based techniques such as fluoroscopy. The 

word itself comes from the Greek words angeion , "vessel", and graphein , "to write or re-

cord". The film or image of the blood vessels is called an angiograph , or more commonly, an 

angiogram .  

One of most common angiograms performed is to visualize the blood in the coronary 

arteries. A long, thin, flexible tube called a catheter is used to administer the x - ray contrast 

agent at the desired area to be visualized. The catheter is threaded into an artery in the fore-

arm, and the tip is advanced through the arterial system into the major coronary artery. X -

ray images of the transient radiocontrast distribution within the blood flowing within the 

coronary arteries allows visualization of the size of the artery openings. Presence or absence 
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ANGIOPLASTY   

 

Angioplasty is a therapeutic procedure. Angioplasty with or without vascular 

stenting is a minimally invasive procedure performed to improve blood flow in the body's ar-

teries and veins (see the figure).  

 

Guided by x - rays, the catheter is then inserted through the skin and carefully guided  

through the artery until it reaches the site of the blockage. Once the catheter is in place, 

contrast material will be injected into the artery and an angiogram will be taken of the 

blocked artery to help identify the site of the blockage.  

With x - ray guidance, a guide wire will then be moved to the site, followed by the bal-

loon - tipped catheter. Once it reaches the blockage, the balloon will be inflated for a short pe-

riod of time. The same site may be repeatedly treated or the balloon may be moved to other 

sites.  

Additional x - rays will be taken to determine how much the blood flow has improved. 

When physician is satisfied that the artery has been opened enough, the balloon catheter, 

the guide wire and catheter will be removed.  

http://www.google.co.in/imgres?q=angioplasty&hl=en&safe=active&biw=1366&bih=557&gbv=2&tbm=isch&tbnid=7rUwpM7wVR1E_M:&imgrefurl=http://www.britannica.com/EBchecked/media/95218/Balloon-angioplasty-and-stent-insertion-In-a-coronary-artery-where&docid=wa1ytGvNN4b
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Many angioplasty procedures also include the placement of a stent, a small, flexible 

tube made of plastic or wire mesh to support the damaged artery walls. Stents can be self -

expandable (opens up itself upon deployment) or balloon expandable (balloon needed to 

open the stent). Balloon expandable stents are typically placed over a balloon - tipped cathe-

ter so that when the balloon is expanded, it pushes the stent in place against the artery wall. 

When the balloon is deflated and removed, the stent remains permanently in place, acting 

like a temporary structure used to support   the artery. Self -expandable stents are easy to 

deploy, but may require additional angioplasty with balloon to obtain satisfactory dilation 

(opening) of the diseased vessel. Drug -coated (also called drug -eluting) stents have recently 

been approved for clinical use in the coronary (heart) arteries by the U.S. Food and Drug Ad-

ministration (FDA). These stents are coated with a medication that is slowly released to help 

keep the blood vessel from re -narrowing, a condition called restenosis. At the end of the pro-

cedure, the catheter will be removed and pressure will be applied to stop any bleeding. The 

opening in the skin is then covered with a dressing. No sutures are needed.  
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