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Abstract — It is hard to convey emotional messages, or atmosphere of conversation to the opponent people who are located in a 
difference place. For Email messages, face mark symbols are often used to express emotion, which works well as an explicit 
approach. Even though, the opponent face is shown on the screen, emotional expression over the network is not similar to face-to-
face meeting, where atmosphere of the conversation is shared in an implicit manner as opposed to the explicit approach using 
words, sign, or pictures. This research proposes an idea of implicit representation of emotional messages using light illumination 
with 1/f-fluctuation. 
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I. INTRODUCTION 

Thanks to the advanced technology of ICT and internet, 
audio/video communication over the network has become 
very popular these days. Practically speaking, quality of 
audio/video streaming, or data transmission speed is 
satisfactory. Even though audio/video communication is 
available over the network just like a face-to-face meeting, 
there are still many open issues to be solved in order to make 
remote communication identical to face-to-face meetings.  

One of the biggest issues would be the lack of existence 
atmosphere for remote participant. Physical avatar objects, 
such as a mobile robot [Brooks, R.A. 1986], are proposed as 
a solution to this issue. High presence of a remote participant 
was shown in a video conference where active motion 
control for a communication robot was conducted during a 
video conference. [Ito, 2011]. Physical movement of an 
action display was also proposed to show the physical 
movement of a remote object [Yakuyama, 2011]. Existence 
of a physical object shows a potential solution to this tele-
existence issue.  

Even if an existence could be shown, another big issue 
would be how to share the atmosphere of a meeting with the 
remote participant. A remote conference system called MM-
Space [Suga, Y. 2004] has been reported to present the 
existence of remote participant during the video conference. 
An effective atmosphere is provided by the movement of 
remote participant projected on each screen as well as the 
physical motion of the screen. However, it is still an open 
issue how to deliver/share emotional messages to the remote 
participant.  

As for emotional message expression, emoticon, or face 
mark symbols are often used to express emotion in email 
messages, which works well to show emotion in an explicit 
way. However, emotions are expressed in an implicit manner 
to smooth the conversation in a face-to-face situation.  

Considering these open issues, this study proposes an 
idea of implicit emotional messages in remote 
communication by 1/f noise fluctuation of LED illumination. 
First, this paper covers an overview of 1/f noise and its 
relation with human emotion, especially, KiDoAiRaku 
emotions used in this study. Then, the definition and 
implementation of emotional messages with 1/f noise using 
LED illumination are described. User evaluations were 
conducted to review the feeling towards the emotional 
messages provided by the implemented illumination, of 
which results are presented in this paper, followed by the 
results and discussion in the last section. 

II. 1/F NOISE FLUCTUATION AND EMOTION 

A. Overview of 1/f noise and its emotional aspect 

It is often said that there are three types of typical noise 
in our daily life; white noise, pink noise and brown noise 
[Gardner M, 1978]. All three types of noise can be translated 
into musical tones to show the difference. The first type is 
white noise, which is considered as the most restful one, such 
as waterfalls, the ocean, or other nature sounds. The third 
type of noise is Brownian motion or a random walk. 
Brownian music may be perceived to be too correlated 
[Wagenmakers, E.J. 2011]. 

The most interesting type of noise is the second one, or 
pink noise. Pink noise has remained a mystery after many 
years of investigation. It is also called 1/f noise where f 
stands for the frequency of vibration, and represents a very 
easily found fluctuation in nature. For example, it is found in 
many physical systems like vacuum tubes and 
semiconducting devices; in ocean flows and the changes in 
yearly flood levels of the river Nile; and in the small voltages 
measurable across nerve membranes [Pilgram B, 1999]. 
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Figure 1. White noise vs pink noise. 

Figure 1 shows typical time series examples of white 
noise (A) and pink noise (B) (1/f fluctuation). Even though 
these two types of time series graph look similar, typical 
difference can be seen in log-log power spectra graph as 
show in Figure 1. The power spectrum of 1/f noise (D) gives 
-1 slope line whereas that of white noise (C) follows a 
horizontal line.  

 

Figure 2. Example of fractals in nature. 

Another one of the typical characteristics of 1/f noise is 
in its self-similarity. An object is said to be self-similar if it 
looks "roughly" the same on any scale. Fractals are a 
particularly interesting class of self-similar objects. Figure 2 
shows examples of typical fractal examples, which include 
river networks, fault lines, craters, lightning bolts, snow 

flakes, earthquakes, crystals, ocean waves, blood vessels, etc. 
Figure 3 shows the self similarity of 1/f noise time series, 
where the same time series appears on any scale. 

 

 

Figure 3. Self-similality of fractal. 

Having these two kinds of characteristics, 1/f noise is 
closely related to human being, and can be seen in human 
body as well. The power spectrum of human heart rate (HR) 
measured over 24 h exhibits "power-law" 1/f alpha-type 
spectral behavior with alpha approximately 1. This may be 
one of the reasons why 1/f noise help people make relaxed, 
or feel comfortable [Gilden, D.L, 1995].  

We could feel relaxed in our emotion when we look at a 
candle light, when we listen to the sound of ocean wave, 
when we feel the breezing wind, etc. This could mean that 
the emotional aspect of human body is closely related to 1/f 
noise. In other words, some kinds of emotional message 
could be delivered by 1/f noise sounds, or 1/f vibration, 
scenery, or any other media, which is the motivation of this 
study. 

 

B. Emotion in network communication 

For remote communication, it is very hard to convey 
emotional messages, or atmosphere of conversation to the 
opponent people who are located in a geographically 
difference place.  

For Email messages, emoticon, or face mark symbols are 
often used to express emotion, which works well to show 
emotion in an explicit way as shown in Figure 4. Various 
kinds of emotion can be expressed in these emoticons. This 
is one of the typical approaches to express one’s emotion in a 
very clear manner so that others could understand the 
emotion quite easily without using words, phrases, or 
explanations. 

As emoticons suggests, it is recognized that expressing 
one’s emotion in words and phrases is sometimes difficult, 
whereas non-verbal expressions could work effectively.  

In remote video communications, emotional expression 
over the network is not similar to face-to-face meeting even 
though the opponent face is shown on the screen. In a face-
to-face meeting, atmosphere of the conversation is often 
shared in an implicit manner as opposed to the explicit 
explanation using words, sign, or pictures by emoticons. 
However, how to deliver emotional messages in an implicit 
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angly (>_<) evil (・`ω ´ ・)
apologing m(_ _)m friends (･_･” )/ ＼(･_･” )

bear (￣(エ)￣) greetings (ヾ ∇^ )^
confuzed (◎ _◎ ;) happy ＼（^ ）^／
dancing ヘ(^_̂ ヘ) hiding |･ω ･ )`
defeat / (;- _- ) painful (。_＋)＼

drinking (。・・)_且 sad (T＿T)

manner is still an open issue, on which this study is trying to 
tackle. 
 

Figure 4. Emoticon samples. 

C. KiDoAiRaku emotion in Japanese 

Human emotion is very sensitive, complicated and varied 
in person to person. Emotional expression may be closely 
related to each culture as well as each person. Emotions are 
typically categorized into six [Ekman P. 1992] to nine 
[Tomkins S. 1981; Izard C. 2007] basic emotions and a 
number of blends or schemes that refer to the situated 
occurrence and experience of these basic emotions. Some of 
the examples of typically listed “basic emotions” are 
“interest”, “joy/happiness”, “anger”, “disgust”, and “fear”.  

For practical applications of these emotions, six kinds of 
emotional face expression are used for human-computer 
interaction application [Yamashita, T. 2011]. These six are, 
“happiness”, “sadness”, “disgust”, “anger”, and “fear”, and 
“surprise”. It was reported that emotional messages defined 
these six kinds could be delivered by using a robotic face.  

 
Meaning

喜 Ki
Joy; delight; ecstacy; extreme

pleasure

怒 Do Anger; rage; hatrad; wrath

哀 Ai
Pathos; pity; mercy; sympathy;

compassion

楽 Raku
Humor; pleasure; happiness; joy;

enjoyment; fun; amusement
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Pronouciation

 
 

Figure 5. Typical Japanease emotions called KiDoAiRaku. 
 

Explicit approaches of human emotion expression surely 
work in network communication [D’Mello, S. 2012]. 
However, every emotion is not always clear in face-to-face 
communication. Atmosphere, or implicit expression of 
emotion sometimes plays a key role in smooth 
communication as well as the verbal expression. This study 
focuses on the four types of core emotions which appear in a 
typical Japanese phrase for emotion, and propose an idea of 
implicit emotional message delivery for network-based 
audio/video communication. These 4 types of emotions are 
called KiDoAiRaku in Japanese. It literally means joy, anger, 

pathos, and humor, but it also means human emotion in 
Japanese. Since there is no counter part word in English, it 
may be much related to Japanese culture. Here is some brief 
description of these four types of core emotions as shown in 
Figure 5. 

III. DEFINITION OF 1/F NOISE FOR KIDOAIRAKU 

EMOTIONS  

Since 1/f noise is closely related to human emotions, this 
study sets an assumption that it could be possible to express 
human emotion, or KiDoAiRaku emotions using 1/f noise. 
This study proposes an idea of implicit representation of 
emotional messages using light illumination with 1/f-
fluctuation. 1/f noise can be generated in a combination of 
different parameters. Four types of combination are defined 
to express KiDoAiRaku four emotions. This study employs 
three types of parameters, namely Brightness Factor (BF) 
(10, 80, 160, 255); Blinking Interval (BI) (10, 40, 80, 160), 
and Effective Range (ER) (ER#1 ~ ER#4). This section 
describes how these parameters are defined by preliminary 
experiments.  

A. Generation of 1/f noiseOverview of 1/f noise 

For generation of 1/f noise, several approaches can be 
used; For example, random noise generator, deterministic 
functions, intermittence chaos, etc. This study employed 
intermittence chaos method, which is well known as one of 
the simple programs for microprocessors. By using a random 
function, 1/f noise can be generated by a microprocessor 
with a simple program. 

B. 1/f fluctuation in LED light 

In order to fluctuate LED brightness using 1/f noise, a 
typical single-board microcontroller, for example, Arduino 
uno [Wilcher 2012] provides a function named analogWrite, 
which generate a stable rectangular wave modulation of 
490Hz with duty ratio between 0(0%) to 255(100%). 
Therefore, when 1/f noise signal is given to one of the digital 
pins (Pin2 in here), the brightness of LED fluctuate as 1/f 
noise. This program makes LED in Pin2 illuminate as a 
candle light.  

1/f noise can be generated with a variety of parameters 
including amplitude, length of period, etc. This study 
proposes a hypothesis as follows: by using different 
combination of parameters, 1/f noise can be controlled in its 
characters, which could be associated with KiDoAiRaku 
emotions. In order to test this hypothesis, three types of 
parameters were defined in this study as follows; Brightness 
Factor (BF), Blinking Interval (BI) and Effective Range 
(ER), of which details are described below: 

C. Parameters of 1/f noise illumination 

This study used the three types of parameters to control 
1/F noise for KiDoAiRaku emotions.  These parameters are 
BF, BI, and ER, of which definitions are described below. 

 
a) Brightness Factor (BF): BF is used to control the 

brightness of LED light. BF ranges between 0 and 
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255, where the higher duty ratio means brighter 
lighting.  

b) Blinking Interval (BI): BI is used to control the 
blinking of LED light. BI ranges between the ranges 
of 0 to 255, where the higher duty ratio means 
shorter interval. 

c) Effective Range (ER): ER is used to control an 
additional randomness in 1/f noise, which is 
generated if the random generator gives a value 
which is above an upper limit or which is below a 
lower limit. The following four types of 
combination as shown in scheme (1) to (4) were 
used in this study.  

 
ER#1 if(x<0.08)  y=rnd(x) (10 < y < 40);

else if(x>0.995)  y=rnd(x) (10<y<40)

ER#2  if(x < 0.08)  y=rnd(x) (20 < y < 80);
else if(x > 0.995 y=rnd(x) (128<y<253)

ER#3 if(x < 0.04) y=rnd(x) (10 < y < 40);
else if(x > 0.6) y=rnd(x) (200<y<253)

ER#4 if(x < 0.04)  y=rnd(x) (200 < y < 253);
else if(x > 0.6) y=rnd(x) (200<y<253 )

(1)

(3)

(4)

(2)

 

D. Determination of BF, BI and ER parameters for 
KiDoAiRaku emotions 

In order to show Kidoairaku emotions in 1/f noise 
illumination, values of each 1/f noise parameters were 
determined separately. Then, these parameters were 
combined together to define four types of 1/f noise 
illumination, or Type A, Type B, Type C ,and Type D to 
show the Kidoairaku emotions appropriately. This section 
describes how these values of each parameter were 
determined. 

TABLE I.  DETERMINATION OF BF PARAMATERS 

 Ki
 (Joy)

Do
 (Anger)

 Ai
 (Pathos)

Raku
 (Humor)

10 0 0 4 0

80 0 0 0 0

160 0 0 0 0

255 4 4 0 4
 

a) Determination of BF parameter: 
Several combinations of 4 duty ratios, such as BF_1[10, 

80, 160, 255], were defined by trial-and-error evaluation 
using arbitrary numbers, and their emotional features were 
reviewed by pairwise comparison, which was conducted by 4 
Subjects (male students at the age of 22-24). Table I shows 
that duty ratio of 255 were suitable to Ki, Do, and Raku 
emotion, whereas duty ratio of 10 was suitable for Ai 
emotion. 

 
b) Determination of BI parameter: 

In the similar manner as BF parameter determination, BI 
parameters were determined as Table II. As opposed to the 
BF parameter determination, association of BI parameter 
with emotional aspects varied in each subject. Table II shows 
the determined duty ratios for BI parameters. 

TABLE II.  DETERMINATION OF BI PARAMATERS 

 Ki
 (Joy)

Do
 (Anger)

 Ai
 (Pathos)

Raku
 (Humor)

10 1 3 1 1

40 2 1 0 0

80 0 0 1 3

160 1 0 2 0  
 
c) Determination of ER parameter: 
As mentioned in the previous section, 4 types of ER 

parameters, or ER#1, ER#2, ER#3, and ER#4 were defined 
as shown in scheme (1) to (4). Using these parameters, 4 
types of different illuminations were reviewed by pairwise 
comparison experiments.  As a result, weak correlations 
were recognized between Ki-ER#2, Do-ER#4, Ai-ER#1, and 
Raku-ER#2 as shown in Table III. 

TABLE III.  DETERMINATION OF ER PARAMATERS 

 Ki
 (Joy)

Do
 (Anger)

 Ai
 (Pathos)

Raku
 (Humor)

ER#1 0 0 3 0

ER#2 1 1 1 3

ER#3 3 0 0 1

ER#4 0 3 0 0  

TABLE IV.  DEFINITION OF TEMPORALLY FOUR TYUPES 

 Ki
 (Joy)

Do
 (Anger)

 Ai
 (Pathos)

Raku
 (Humor)

BF 255 255 10 255

BI 40 10 160 80

ER ER#3 ER#4 ER#1 ER#2

Type(tmp) T-A T-B T-C T-D  
 

Combining the three types of determined values in 
parameters BF, BI and ER, 4 types of combination patterns 
were temporally defined as shown in Table IV. 

Reviewing these four types of patterns using a test 
illumination LED, several findings were obtained.  

As for BF parameters, the higher value gives brighter 
LED, which gives the feeling of joy, anger or pleasure, 
whereas the lower value gives dimmer LED, which gives the 
feeling of sadness. As for BI parameters, the higher value, or 
fast blinking, implies active feeling, whereas the lower value, 
or slow blinking, implies passive feeling. As for ER 
parameters, weak correlations were observed, which means 
that these 3 types of parameters could express the 4 types of 
KiDoAiRaku emotions. However, BF parameters were 
bipolarized in results, which showed either 10 or 255. 
Therefore, it was concluded that some adjustments need to 
be given to the temporally parameter sets to fit the required 
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feelings. As a result, the final parameter types were 
determined as shown in Table V. In the emotion expression 
experiment which is presented in the remaining part of this 
paper, these 4 types of combined parameters in Table V were 
used. 

TABLE V.  DETERMINATION OF FINAL FOUR TYPES 

 Ki
 (Joy)

Do
 (Anger)

 Ai
 (Pathos)

Raku
 (Humor)

BF 160 255 10 80

BI 40 10 160 80

ER ER#3 ER#4 ER#1 ER#2

Final Type Type A Type B Type C Type D  
 
Two sets of ambient speaker prototype object with 1/f 

noise illumination based on these 4 types A to D were 
prepared as shown in Figure 6 (left) and Figure 6 (right). 
These speakers were used in the emotional impression 
experiments mentioned in the next section. 

 

  
Figure 6. Ambient speaker with 1/f noise with dimmer illumination (left) 

and ambient speaker with 1/f noise with brighter illuminaiton (right). 

IV. EMOTIONAL IMPRESSION EXPERIMENTS 

A. Overview of the experiment and evaluation calculation 

Evaluation of four types of LED patterns including Type 
A, Type B, Type C and Type D described in the previous 
section was conducted by pairwise comparison in order to 
review that KiDoAiRaku emotions are presented by these 
LED patterns 

 

 
Figure 7. Evaluation procedure based on Thurstone’s Paired comparison 

method. 

 

Four subjects (male students at the ages of 22 - 24) 
attended the impression experiment. Each subject was given 
one set of two speakers, each of which illuminates in 
different two patterns out of four, followed by the question to 
clarify which one showed the impression on one of the given 
emotion of KiDoAiRaku. The collected pairwise comparison 
was then calculated based on Thurstone's Paired Comparison 
method to score the rank as shown in Figure 7. 

TABLE VI.  RESULTS FOR “KI” EMOTION BY FOUR SUBJECTS 

Subject 1 Type A Type B Type C Type D

Type A B C A

Type B B B

Type C C

Type D

Subject 2 Type A Type B Type C Type D

Type A B C A

Type B B B

Type C C

Type D

Subject 3 Type A Type B Type C Type D

Type A B C A

Type B B B

Type C C

Type D

Subject 4 Type A Type B Type C Type D

Type A B C D

Type B C B

Type C C

Type D

Ki (Joy) emotion

 

B. Evaluation calculation 

a) Step 1 : Pairwise comparison for 4 types of patterns. 
Table VI shows the results from 4 subjects (Male 

students; age 22-24) for Ki (Joy) emotion. [Type A, Type D] 
= A in matrix S1 means that Subject 1 selected Type A to 
feel Ki (Joy) emotion, whereas [Type A, Type D] = D in 
matrix S4 means that Subject 4 selected Type D. As for the 
other 3 types of KiDoAiRaku emotions, namely, Do, Ai, and 
Raku, were also reviewed in the same manner. The detailed 
results of Ki is only shown here. As for the results for the 
other remaining 3 types, only the final scores are presented 
here. 

b) Step 2: Matrix join for results of 4 subjects into one 
table. 

Table VII shows the joined matrix based on the four 
matrixes in Table VI. [Type B, Type C] = 3 means that three 
out of the four subject selected Type B to feel Ki (Joy) 
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emotion, whereas one out of the four subject selected Type 
C. In the same way, joined matrixes for other three emotions 
were also prepared. 

TABLE VII.  JOINED MATRIX FOR “KI” EMOTION 

Ki Type A Type B Type C Type D

Type A 0 0 3

Type B 4 3 4

Type C 4 1 4

Type D 1 0 0  
c) Step 3: Pij calculation: 
For easy calculation, one is added to each item in the 

matrix. Then each item in the matrix is divided by the total 
sum of the subject added with one, or 5. In this way, 
selection ratio for each Type was calculated as shown in 
Table VIII.  

TABLE VIII.  CALCULATION OF PIJ MATRIX 

Pij Type A Type B Type C Type D

Type A 0.17 0.17 0.67

Type B 0.83 0.67 0.83

Type C 0.83 0.33 0.83

Type D 0.33 0.17 0.17  
 
d) Step 4: Zij calculation: 
Inverse function of standard normal distribution or Z-

distribution is calculated as shown in Table IX.  

TABLE IX.  CALCULATION OF ZIJ MATRIX 

Zij Type A Type B Type C Type D

Type A -0.97 -0.97 0.43

Type B 0.97 0.43 0.97

Type C 0.97 -0.43 0.97

Type D -0.43 -0.97 -0.97  
 

Step 5: Ranking score: 
Total sum of each column, then average value are 

calculated as shown in Table X, which determines the score 
ranking.  For Ki emotion, Type B is the highest score, 
followed by Type C, Type A and Type D.  

TABLE X.  RANKING OF TYPES FOR “KI” EMOTION 

Zij Total Ave. Rank

Type A -1.50 -0.50 3

Type B 2.37 0.79 1

Type C 1.50 0.50 2

Type D -2.37 -0.79 4  
 
In the same way, Zij matrixes for other three emotions 

were also prepared as Table XI, XII and XIII.  Type B is the 

highest for “Do” emotion and Type D is the highest for Raku 
emotion. 

TABLE XI.  RANKING OF TYPES FOR “DO” EMOTION 

Zij Total Ave. Rank

Type A -0.43 -0.14 2

Type B 2.90 0.97 1

Type C -0.97 -0.32 3

Type D -1.50 -0.50 4  

TABLE XII.  RANKING OF TYPES FOR “AI” EMOTION 

Zij Total Ave. Rank

Type A 0.97 0.32 1

Type B 0.97 0.32 1

Type C 0.97 0.32 1

Type D -2.90 -0.97 4  

TABLE XIII.  RANKING OF TYPES FOR “RAKU” EMOTION 

Zij Total Ave. Rank

Type A 0.97 0.32 2

Type B -0.97 -0.32 3

Type C -2.90 -0.97 4

Type D 2.90 0.97 1  
 

V. RESULTS AND DISCUSSION 

Figures 8 to 11 shows the results of user evaluation 
towards the impression by 1/f noise LED illumination during 
video conference scenario. Thuestone’s paired comparison 
method was used for this calculation based on the Tables X 
to XIII. According to these figures, Do(Anger) and 
Raku(Humor) emotions are well presented by Type B and 
Type D, respectively. Type D did not show any 
Raku(Humor) emotion, which was presented by all other 
three types, or Type A, Type B and Type C. Type A did not 
show Ki(Joy) emotion even thought it was designed to do so. 
It seems that distinction between Ki(Joy) and Do(Anger) 
emotion may not be clear even to the subjects. 
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Figure 8. Thurstone’s paired comparison for “Ki” emotion. 

 

Figure 9. Thurstone’s paired comparison for “Do” emotion. 

 

Figure 10. Thurstone’s paired comparison for “Ai” emotion. 

 

Figure 11. Thurstone’s paired comparison for “Raku” emotion. 

Combining the results for KiDoAiRaku emotions shown 
in Figure 8 to 11, a joined evaluation matrix with the four 
KiDoAiRaku emotions was prepared as shown in Table 

XIV. Figure 12 shows the radar chart based on the data in 
Table XIV, in order to show the feasibility of emotional 
expression by 1/f noise LED. The outer position means the 
higher score. 

TABLE XIV.  RESULTS OF EXPERIMENTS TO DETERMINE THE TYPES 

 Ki
 (Joy)

Do
(Anger)

Ai
 (Pathos)

Raku
(Humor)

Type A 3 2 1 2

Type B 1 1 1 3

Type C 2 4 1 4

Type D 4 3 4 1  
 

Even though the number of subjects in this experiment was 
small (4 subjects), it was recognized that some kinds of 
emotional message could be delivered by 1/f noise LED 
illumination as shown in Figure 12. Further experiments 

with more subjects are required to ascertain this conclusion.  
 

 
 

Figure 12. Results of emotional impression experiments. 
 
As opposed to the explicit message delivery by using 

face marks, or facial expression images, the implicit message 
delivery idea presented in this research suggests an 
alternative approach of emotional expression. This is because 
that moderate expression of emotion sometimes smooth the 
way of conversation. For example, emotional expression in 
video conference, ambient light, human-robot 
communication, etc. are some of the potential application for 
the idea in this study. 

VI. CONCLUDING REMARKS 

This research proposes an idea of implicit representation 
of emotional messages using light illumination with 1/f-
fluctuation. It is reported that the 1/f-fluctuation makes a 
relaxed mental state. Therefore, ambient lighting with 1/f-
fluctuation could provide a comfortable atmosphere. It also 
means that an uncomfortable atmosphere could also be 
provided if it is used in a different way. In addition to this, 
this study aims to present emotional message in the 
illumination. In order to do so, four different types of 1/f-
fluctuation pattern were created to represent four different 
types of typical human emotion, including joy, anger, pathos, 
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and humor. The paper explained how the idea was 
implemented, using light illumination of four types of 
emotion based on the user experiments. According to some 
feasibility experiments, these four types of illumination were 
recognized to express each type of emotion. The whole 
system is tuned up and tested by using four subjects. This 
sample is too small to achieve a stable system and 
statistically significant evaluation results. More statistically 
robust evaluation is under consideration for the future work.  

Applying emotional message representation with 1/f-
fluctuation in the illumination of video conference speaker, 
implicit emotional message was presented during the 
conversation. However, when using emotion in messages, 
users themselves describe their emotion by the 1/f- noise-
based system. The Future work also includes the issue of 
how users transmit their emotion in a video conference. The 
identification of certain emotion types in between of these 
four basic types is also under consideration.  
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