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1   Introduction 

Various communications services are emerging with the spread of the broadband 
network. This is complicating system operation, and call centers are handling a lot 
more inquiries. Most calls are made by users with little technical skill and the 
questions are raised often. Such novices are best supported by verbal explanations by 
experts in conjunction with visual information such as pictures of computer screens. 
Video telephone systems are becoming more prevalent and are a logical infrastructure 
on which to build a novice support service. Unfortunately, there is a lot of resistance 
to such systems since most users feel uncomfortable with showing their faces and 
dwellings to strangers, the experts. Key problems are the loss of privacy and the 
feeling of breakdown in security. This paper proposes a system that automatically 
deforms the images transmitted in both directions so as to achieve two goals: easing 
the concerns of users and ensuring well enough support. We examine here the effect 
of visual information quality on the effectiveness and impression of collaboration 
between a novice user and an operator. 

2   Deformation Image by Line Drawing Expression 

Figure 1 shows the process of image deformation. An original image is input from the 
Web camera of a PC, and binarized. Edges are then extracted. Finally, block sampling 
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yields the deformed image. The extracted sub blocks are transmitted to the other PC. 
Figure 2 shows the configuration of the prototype system. In the prototype system, a PC 
with a Web camera was set at both the user's side and the expert's side; they were 
connected by LAN. The output of the Web camera was deformed by the local PC and 
then transmitted to the other PC. DirectX of Microsoft was used in developing the 
deformation program. 

Binarization Edge extractionOriginal Image  

Fig. 1. Outline of image deformation processing 

LAN

User’s side 
Expert’s side  

Fig. 2. Configuration of the prototype system 

3   Experiment 

(1) Participants 
Ten women (28 to 49 years old) were chosen as the novice users. All had some 
experience with browsing the Web and communicating via E-mail; none had 
experience in setting up networks and/or developing programs. The participants were 
randomly divided into two equal groups; one used the deformed images and the other 
used the original images. One woman that had work experience at a call center was 
used as the expert in all trials. 

(2)Equipment 
The novice had two PCs. The first PC was a desktop PC connected with the Internet.  
The second PC was a note book type PC. The task assigned to the novice was to 
activate a mail program on the note book. Two images were displayed on the screen 
of the desktop PC, see Figure 3. The larger(smaller) image was sent from the other  
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side (own side). The two desktop PCs were directly connected to realize interactive 
teleconferences between the expert and the novice. 

(3)Procedure 
The novice's task 
was to setup a 
mail system on 
the note book PC 
imagining that she 
were at home. The 
novice was 
directed to access 
the call center and 
to execute the 
instructions from 
the operator. The 
expert ran the 
same mail 
program and 
could copy the 
screen to the 
novice's desktop 
PC. The novice 
was instructed to complete the task as rapidly as possible. In the experiment, the 
conversation was divided into six stages following the work flow; 

− Stage 1. Circumstance verification; The participants contacted the operator and 
explained the condition of the PC.  

− Stage 2. Starting up the mail application; The participants had to launch the mail 
application. 

− Stage 3. Set up the mail parameters; The participants had to set parameters into the 
mail application. It was at this stage that the participants encountered the problem. 

− Stage 4. Error analysis; The participants had to specify the source of the trouble 
and fix the problem following to the indication of the operator.  

− Stage 5. Trouble shooting A; The participants had to activate “Receive HTML 
mail” button. 

− Stage 6. Trouble shooting A; The participants had to activate “Permit image 
download” button. 

4   Results 

Figure 4 shows the average task completion time of the two groups and the range of 
times. The original image group took 15.8 minutes, while the deformed image group 
took 21 minutes. However, no significant difference was detected (F(1,8)=2.60,  
 

Fig. 3. An example of screen displayed on desk-top PC 
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p=0.146>0.05) between 
the groups. That is, the 
deformed image group 
roughly matched the 
work efficiency of the 
original image group. 

Figure 5 shows the 
average task completion 
time of the two groups 
for each working steps. 
Remarkable difference 
is seen in stage 3. 
However, no significant 
difference(F(1,8)=2.238, 
p=0.173 > 0.05) was 
detected. Tendency of 
significant difference 
was detected in stage 
five. However, absolute 
difference between two 
groups was small. 
Therefore, the result shows that remarkable differences were not seen between 
deformed image group and original image group in terms of task completion time.  
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Fig. 5. The average task completion time of the two groups for each working steps 
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Fig. 6. An average rating value of the participant to each question item 

5   Discussion 

The subjects answered a questionnaire on their impressions of the support provided. 
Each items of the questionnaire were following: 

− Q1 Easiness: It is easy to talk with using this image. 
− Q2 Tension: I am highly tensioned with using this image. (inv) 
− Q3 Sense of incongruity: I have a sense of incongruity with using this image. (inv) 
− Q4 Light-hearted: I am light-hearted with using this image. 
− Q5 Embarrassment: I am embarrassed with using this image. (inv) 
− Q6 Irritation: I am irritated with using this image. (inv) 
− Q7 Satisfaction: I am satisfied with using this image.  
− Q8 Privacy: I feel the problem of privacy in using this image. (inv) 
− Q9 Sense of security: I feel the sense of security in using this image. 
− Q10 Crime prevention: I feel the problem of crime prevention in using this image. 

(inv) 

A Lickert scale, range of 1 to 7, was used to assess ten items such as ease of use, 
concern, and privacy. In the item to which the (inv) mark adhered, the evaluation 
value was made inverse. As shown in figure 6, it became clear (significance level  
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of 1%) that the deformed image was superior to the original image in terms of less 
personal concerns (reduced tension, less incongruity, less embarrassment), better 
privacy, and enhanced crime prevention. The deformed image was inferior in terms of 
lower ease of use and irritation with the communication session (significance level of 
5%). We draw the following conclusions from the experiment. (1)The proposed visual 
support system (based on image deformation) offers the same work efficiency as the 
original teleconferencing system. (2) The problems of the original teleconferencing 
system (personal concerns, privacy, and crime prevention) can be solved by 
introducing image deformation. 

6   Conlusions 

In this paper, we proposed a system that automatically deforms the images transmitted 
in both directions so as to achieve two goals: easing the concerns of users and 
ensuring good enough support. We examine here the effect of visual information 
quality on the effectiveness and impression of a collaboration between a novice user 
and an operator. We draw the following conclusions from the experiment. (1)The 
proposed visual support system (based on image deformation) offers the same work 
efficiency as the original teleconferencing system. (2) The problems of the original 
teleconferencing system (personal concerns, privacy, and crime prevention) can be 
solved by introducing image deformation. 
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