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Activity Report -Science Dialogue Program-  
（サイエンス・ダイアログ事業 実施報告書） 

 
- Fellow’s name （講師氏名）:   SUDHEESH KUMAR RAJPUT     （ID No. P17369） 
 
- Participating school （学校名）:  Takamatsu Sakurai High School, Takamatsu, Kagawa   
 
- Date （実施日時）:  01/10/2018             （Date/Month/Year:日/月/年）  
 
- Lecture title （講演題目）:  Encryption by optical means   
 
- Name and title of your companying person （講義補助者 職・氏名） 
      Prof. Osamu Matoba                                         
 
- Lecture format （講演形式）: 
  ◆Lecture time （講演時間）   60   min （分）, Q&A time （質疑応答時間）  30 min （分） 
  ◆Lecture style（ex.: used projector, conducted experiments） 

（講演方法 （例：プロジェクター使用による講演、実験・実習の有無など）） 

     Used projector                           
 
- Lecture summary （講演概要）: Please summary your lecture 200-500 words. 
Lecture is started with brief introduction of myself along with my education and my country. And 
then introduction of suject of talk. 
Optical technologies have been used in several applications such as three-dimensional phase 
imaging for biomedical application, display, image processing, vibration field measurement, and 
security applications. Optical encryption is considered an important topic of information security 
which has several advantages such parrallel processing, three-dimensional capability, high 
spacebandwidth product, and poossibilty of including biometrcis. It has been believed that these 
techniques can give better security than digital techniques. I have presented the sveral optical 
image encryption techniques such as double random phase encoding, interference based 
encryption, nonlinear encryption, and optical voice encryption techniques. To implement above 
techniques, basic optical imaging systems can be used and components such as lenses, mirrors, 
beam splitters, laser light source, and image sensor are required. Contents of these techniques 
are bit difficult to explain to non-optics and non-IT persons/students. However, future or real life 
applications of these techniques are very intersting to convince. These techniques offers 
multilevel security as it is evident from theory and results and are potential condiates where high 
security level is needed. Optical encryption could have other applications in data identification 
and watermarking to protect and to check authenticity of information. To demontrate these 
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techniques, detailed experimental and simulation results have been presented. All the 
demonstrations are supported by figures instead of theory.  
 
- Overall advice or comments to future participants in the program （今後の講師へのアドバイ

ス）:  
It was a great experience for me to interact with the students and teachers of school in Japan.  
To the future participants, my advice is that the presentations should be based on basics of 
research topic rather than present or past research work. Presentation should be in a simple 
words and the topics should be chosen by considering glossary of school level subjects. And then 
some flouvaours of research related to topic (or applications of basic terms) should be presented.   
And also, presentation should be in simple english words and with full of figures and diagram 
demontartions. The detailed theory should be avoided. 
 
- Other noteworthy information （その他特筆すべき事項）:  
Associate techniques used for security applications (talked in the lecture) such as optical and 
digital image processing are very useful for my present project of JSPS on three dimensional 
phase and flurescence imaging. 
 
- Impressions and comments from the accompanying person （講義補助者の方から、本事業に

対する意見・感想等がありましたら、お願いいたします。）

 


