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What happen? Do you know? 

• Foveo–peripheral illusion: scintillation effect 

produced by a variation of the standard 

Hermann grid illusion (attributed to L. 

Hermann (1870)), first discovered by Elke 

Lingelbach (at home). Adapted from Ninio and 

Stevens © 2000, Pion, London. 





Web site of Our Lab 

• https://sites.google.com/site/eyentnu/  

 

https://sites.google.com/site/eyentnu/


  
• Swedish eye tracker giant-Tobii (Apple as a major shareholder) 

– Head-mounted eye tracker-Tobii Glasses Eye Tracker 

– 30Hz。Only 30 or more of a second can detect rapid eye movement, 
less than 30 of a second is not detected 

– NT $ 1.8 million / sets 

 

• German eye tracker giant SMI 

– iVIEW X™ HED is 200 Hz 

– NT $ 1.5 million / sets 

Expensive Commercialized Eye Tracker 



  

• If for 50 people experiment  

– time-consuming  

 

• Unable to engage in multiplayer experiments 

or cooperative research  

– Lacking pair or team learning 

 

Expensive and Uniplayer 



E Y E  N T N U  1 2 0 

我們的硬體雛形 
Our Eye Tracker 

eyeNTNU-120 

Hardware Scaffold 

 



E Y E  N T N U  1 2 0 

Eye Movement Data Analysis Software Tool 

Software 

name 
Main function Project progress 

Scan Path  Present gaze scan path Completed  

Hot  Zone    Gaze hot zone colors Completed 

ROI Tool 
Define region of interests 

conveniently 
Completed 

Fixation 

Calculator 
Gaze statistical analysis Completed 

Saccade 

Analysis 
Saccade scan path analysis Completed 



Precision Advantage 
  Tobii 

(Adults) 
Tobii 

(Infants) 
eyeNTNU-120 

Average  
deviation 

1.27◦ 1.22◦ 
 

0.3◦ 
 

SD 
(Standard 
Deviation) 

0.73◦ 
 

0.44◦ 
 

0.4◦ 

Range  
(degree of angle 

error) 

0.51 ~ 3.28◦ 
 

0.52 ~ 2.17◦ 
 

0.07 ~ 0.75◦ 
 



Price Advantage 
  

• Direct costs of R&D  

– about a few NT million 

 

• Improve feasibility of simultaneous 

multiplayer usage 

 

• Provide the world's leading research in 

multiplayer eye movement studies 



Application 1：Teaching 



Reading Timing Diagram of Digital Logic Circuit 



Application 2：Commercial Product 



Women’s Handbag and Gazing Pattern 

Scan Path Hot Zone ROI Tool 

Fixation Analysis 

Saccade Analysis 



Knowing Consumers Better 

• Graphic and fashion designer 

– more effective and time-saving to reach potential 

consumers  

• by understanding their viewing patterns  

• to design more attractive products  

• by stimulating consumer’s desire. 



Other Applications：Eye Tracking on 

Flying Fighter 



  

We hope to cooperate with you for co-study, project proposal, 

design, experiment, analyze, and publish on SSCI 

 

For your research interests, topics.  

We provide:  

– EyeNTNU experiment to your closest location. 

– Experimental design discussions 

– Experimental assistance (write software or apps for 
interested materials and staff training on devices) 

– Data analysis (write software or apps if requested) 

– Our team will rank next to you as a second author 

Cooperative Research 



  
• Now we have eye trackers. 

 

• We can assist in eye tracking experiments. 

 

• Most researchers own one eye tracker, we have many sets. 

 

• Analyze eye tracking data can be tough, we can assist. 

 

• For your acknowledge field, new opportunities arise once added in eye 

tracking variables 

 

• Used to do survey research, now we can use eye tracking instead. 

New Opportunity？Competitiveness？ 



  

• Named any human eyes can see, EyeNTNU can try 

 

– E.g. Engineering, commerce, medicine  

 

• Find ideas of existing SSCI papers, which did not use 

eye movement data 

 

• Multiplayer eye tracking analysis 

 

Strategic Thinking, Idea 



  

• Not a detail report, but a rough one 

 

• Please turn around for some children protected 

pictures 

Brief on Published Research 



Graduate: Chih-yu Yang, Direct professor: Dr. Hwa-wei Ko 

Graduate Institute of Learning and Instruction, National Central University  

(2010, Master Thesis) 

Abstract Given the fact that lexical ability and background knowledge play 

crucial roles in second language reading and yet less information is available for 

on-line reading processes, much empirical research is needed. In Study 1, 60 

students of National Central University were tested in a read-aloud task. The 

results suggested that indices of both speed and accuracy significantly correlated 

with lexical ability, and accuracy could best represent for lexical ability. In Study 

2, subjects' eye movements were monitored as they read scientific texts. The 

results indicated that lexical ability influenced the on-line reading processes, but 

background knowledge did not. Readers with higher lexical ability read faster, 

their forward and backward fixation duration was faster, and the regression rate 

was smaller. In addition, when subjects read twice, they had much reduced reading 

time, less fixations and longer forward saccade length in the second round. There 

was reading benefit. Overall, the eye movements of EFL college readers were 

quantitatively different from those of English native college readers. 

Key words: polysemy, lexical ambiguity resolution, working memory, eye 

movements 

Memory span and contextual effects on lexical ambiguity resolution 

during Chinese sentence reading: evidence from eye movements 



  

Reading Ambiguity Result 
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Polysemy 

Main meaning 

Second meaning 

Figure 3-1-5 Polysemy bar chart on three RT variables, context position, relative 

frequency, and semantic manipulation 

High manipulation Low  manipulation 

Pre-position Pre-position Post-position Post-position 



  

Postgrad student：Hsiao-Ting Tseng, Direct professor: Dr. Hwa-Wei Ko 

Graduate Institute of Learning and Instruction, National Central University  

(2006,Master Thesis) 

Abstract This study examined the effects of using context to solve the lexical ambiguity in reading sentences by recording 

participants’ eye movement. Variables such as the frequency (dominate and subordinate), the degree of meaning relatedness 

(high and low) of the ambiguous word, the location of disambiguating context (preceding and following context) and the 

participants’ memory span were included in the study. Chinese Reading Span Test developed by Hue (1996) was 

administered to distinguish the memory span of participants. The purpose is to investigate how memory span influences 

reader’s reading while they process the ambiguous word in a context supported sentence.  This study focused on the 

influence of the location of disambiguating context in ambiguous sentences reading. If an ambiguous word is at the second 

part of the sentence (context-before condition), the preceding context serves as a prime to activate the meaning of the word. 

If an ambiguous word is at the first part of a sentence (context-after condition), multiple meanings of the word will be 

activated at different levels depending on the frequency and the degree of meaning relatedness of the ambiguous word. It 

was hypothesized that readers with low working memory span would suffer in the context-after condition.  The results of 

the study provided experimental support for the location of disambiguating context, the frequency and degree of meaning 

relatedness of ambiguous words affected the reading processing of ambiguous sentences, and also revealed the different 

process depending on the individual’s working memory capacity.  The location of disambiguating context plays an 

important role in ambiguous sentences reading. In the context-before condition, all participants were not affected by the 

frequency and degree of meaning relatedness of ambiguous words. However, in the context-after condition, low working 

memory span readers were more affected by the frequency and degree of meaning relatedness when compared to high span 

readers, they fixated longer on disambiguating region. Based on these results, researcher suggested text writing to take 

advantage of the contextual location clues to help reading, especially for low memory span readers. 

Keywords: Eye movements, lexical ability, background knowledge, reading benefit  

Analysis of EFL college students' eye movements 



  

Eye Movement Analysis Chart 

 



  

Eye Movement Analysis Data 



  

Study Result Comparison 

Appendix 5 Result compared with Lefton et al. (1979) 

                           Lefton et al. (1979)   Result (2006) 

Grade                     Third       Fifth         Fifth        College    College       College   

 

Word Count 

 

Reading Speed (WPM) 

 

Gaze Times 

 

Gaze Time (ms) 

 

Gaze Word Count 

 

Return Gaze Times 

 

Return Gaze Time 

 

Regression Rate 



  

Social Stimulation Scan Path Differences Between Normal 

and Autistic Individuals 

Figure 5 Social stimulation scan path differences between normal and autistic 

individuals 

Resource: Klin et al. (2003) 



  
Postgrad student：Chiung-Wen Hsu, Direct professor: Dr. Feng-Yang Kuo 

Department of Information Management, National Sun Yat-sen University  

(2007,Doctor Thesis) 

Abstract Based on the Prospect Theory by Kahneman and Tversky (1979) and the Impression 

Formation Theory by Fiske and Neuberg (1990), this research examines decision makers’ 

information attention for subjects who are required to judge under framing. The eye-tracking 

technology is applied to evaluate decision makers’ information attention. The results indicate that, 

as predicted by the Prospect Theory, the effect of framing is observed in both positive and 

negative framed conditions. Overall, the study finds that subjects in negative frames exert more 

effort in information attention than those in positive frames. Concerning the effect of the need for 

cognition (NC) trait in negative framing conditions, the finding shows that subjects who have a 

higher level of NC exert more effort in information attention than the low NC subjects. In 

addition, subjects with high a higher level of math ability focus exert more attentional effort on 

possible outcomes and probabilities in positive framing but not in negative framing. Finally, the 

result shows that there is no relationship between information attention and the framing effect, 

indicating that the framing effect is resilient to the influence of information attention effort 

induced by both the personality traits like NC and the mechanism like deep thought. Collectively, 

these results pave the way for future research to study cognitive processes under framing so that 

we can understand how different information representations may increase or lessen the effect of 

framing. 

Keywords decision bias、framing effect、eye-tracking、information attention、perceptual 

process、cognitive process 

Applying the eye-tracking approach to the study of 

information attention and decision bias 

http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=aue=%22Chiung-Wen%20Hsu%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=aue=%22Chiung-Wen%20Hsu%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=aue=%22Chiung-Wen%20Hsu%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=ade=%22Feng-Yang%20Kuo%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=ade=%22Feng-Yang%20Kuo%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=ade=%22Feng-Yang%20Kuo%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22decision%20bias%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22decision%20bias%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22decision%20bias%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22framing%20effect%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22framing%20effect%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22framing%20effect%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22eye-tracking%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22eye-tracking%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22eye-tracking%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22information%20attention%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22information%20attention%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22information%20attention%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22perceptual%20process%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22perceptual%20process%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22perceptual%20process%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22cognitive%20process%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22cognitive%20process%22.&searchmode=basic
http://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=zRzqYU/search?q=kwe=%22cognitive%20process%22.&searchmode=basic


  

Example of the Experiment 

  Eye tracker data   Verbal data 

 Table 4-18 Eye tracker data and verbal data among testers 



  

Neighborhood size effect of Chinese word recognition in 

LDT and reading 

Postgrad student：Ying-chun Lin, Direct professor: Dr. Ovid J. L. Tzeng and Dr. Jie-Li Tsai 

Institute of Neuroscience, School of Life Science, National Yang-Ming University  

(2007, Master Thesis) 

Figure 13 (a) Experiment 3 error rate: N1 M1 significant cross correlation, examined from N1 

Figure 13 (b) Experiment 3 error rate: N1 M1 significant cross correlation, examined from M1 



Postgrad student：Yi-Ling Chan, Direct professor: Dr. Hwawei Ko 

Graduate Institute of Learning and Instruction, National Central University  

(2005, Master Thesis) 

The relationship between connectives and reading 

processes: evidence from eye movements 

Abstract Three experiments examined the processes of connectives in 

sentence and text reading. The arguments about the processes of 

connectives are between delayed-integration hypothesis and 

incremental interpretation. According to delayed-integration 

hypothesis, readers process two clauses linked by a connective by 

interpreting each clause separately and combining them when they 

reach the end of the second clause. However, incremental interpretation 

considers semantic processing takes place incrementally. In the first 

experiment, adversative and causal connectives were found to be the 

most crucial in reading on the basis of a 5-1 scale rating. Afterward, 

readers’ eye movements were monitored as they read sentences 

containing adversative connectives with different clausal semantic 

relatedness. The results showed readers spent more processing time on 

clauses with less semantic relatedness. Connectives could integrate 

clausal semantic information easily. There was no interaction between 

clausal semantic relatedness and connectives. Readers’ first gaze 

duration on the end of second clause was not longer than any other 

content words. It seemed to indicate readers didn’t integrate clauses at 

the end of the second clause. Readers integrated clause incrementally. 

In the third experiment, both adversative and causal connectives were 

inserted in text reading. The incremental interpretation was also 

observed These experiments support that connectives facilitate reading 

and readers integrate semantic units incrementally. 



  
• Daesub Yoon and N. Hari Narayanan 

 

• Intelligent and Interactive Systems Laboratory 

 

• Department of Computer Science and Software Engineering 

 

• Auburn University, Auburn, AL, 36849, U.S.A 

 

• 2004, ACM ETRA Symposium Proceedings 

Mental imagery in problem solving: an eye tracking study 



  

Materials 



  

Stimulus Display、Scan-path 



  

Stimulus Display、Scan-path 



  

Moving eyes and moving thought: on the spatial 

compatibility between eye movements and cognition 

Laura E. Thomas and Alejandro Lleras 

University of Illinois at Urbana-Champaign, Urbana, Illinois 

 

Psychonomic Bulletin & Review 

2007, 14 (4), 663-668 



  

Application in e-learning 

by exploiting real time eye-tracking and content-tracking analysis 



  

• Daniel C. Richardson 

– Department of Psychology, Stanford University 

• Rick Dale 

– Department of Psychology, Cornell University 

• Michael J. Spivey 

– Department of Psychology, Cornell University 

Eye Movements in Language and Cognition: 

A Brief Introduction 



  



  

Game 



  

Hot Zone 



  

Score and Facility 



  

Eye movements on restaurant menus 



  

Previous Industry and Conventional Research 



  

Best Region and Experiment Divided Area 
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Results 
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Famous Web Analytic (Taobao.Com) 



  

新 



  

新 



  

新 



  

新 



  

新 



  

新 



  

新 



  

新 



  

2011 Statistics on Reading 
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2003 Eye Tracking Supports Second Language Learning 
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2008 System Identified Eye Fixation From Users 
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Eye Pointing And Auto Content Display 



  

2009 System Understood Program Comprehension 



  

2009 Eye Tracking and Cognitive Style 



  

Verbalizer & Imager 



  

新 



  

2009 IEEE 



  

新 
High-pressure and Low-pressure 



  

2011 Autism 
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2011 IEEE Identified Learning Style 



  

新 



  

Visual & Verbal Learner 



  

Visual & Verbal Learner 



  

Visual/Verbal Ratio 



  

2006 ACM Program Design  



  



  

新 



  

2012 ACM Program Design 
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2012 ACM Medicine 
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2011 Music 



  

2011 Music 



  



  



  

2009 Art 



  

Painting 
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Hot Zone 



  

2012 ART 



  

Divided Region 
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2012 Eye-tracking For Dogs 



  



  

新 



  



  



  

新 



  



  

2010 Eye Tracking For Rats 

USA Harvard Univ. 
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2001 Group Conversation 



  



  

2007 Sex Difference 



  

2008 Non Verbal Behavior-German Research 
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2009 Human Behavior 
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2010 Arch Sex Behavior 



  

2011-New Zealand Research 



  

Research Material 
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2006 Medical Education-Tissue Biopsy 
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2010 Medicine Surgical Training-England 



  

Facility 



  

Tool、Result 



  

2012 Medical Training-England 
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2012 Skin Lesion Examination 
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2012 Surgical Performance 



  

Observation Timeline 
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Info Groups & Aois 



Aim for the Top University Project 

Thank you 

and 

Welcome for collaborative research 


