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This research presents-the implementation of intelligent robot by concept of Brook's
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NIANUIN 1.

Tdsunsunldludnginwus

TdsunsnwanIa1sNniei1e MSN Messenger

Private MSNAPI As MessengerAPl.Messenger

Dim WithEvents msn As MessengerAPl.Messenger
Private receiver As MessengerAPl.IMessengerContact
Dim servID As String

Dim pStr As String
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Private Sub CmdExit_Click()
End
End Sub

Private Sub CmdSet_Click()
With MSComm

.CommPort = TxtCommPort.Text
.PortOpen = True
.Handshaking = 2 - comRTS
.RThreshold =1
.RTSEnable = True
.Settings = "9600,n,8,1"
.SThreshold =1
' Leave all other settings as default values.

End With

Log ("Port COM" + TxtCommPort. Text + " setting successfully.")

End Sub

Private Sub CmdSignin_Click()



On Error Resume Next
If CmdSignIn.Caption = "Sign In" Then
msn.Signin 0&, TxtAcct. Text, TxtPasswd.Text
Do While msn.MyStatus <> MISTATUS_ONLINE
DoEvents
Loop
LblS.Caption = "Online"
CmdSignin.Caption = "Sign Out"
Log ("Sign in Successfully")
Else
msn.Signout
LblS.Caption = "Offline"
CmdSignin.Caption ="Sign In"
Log ("Sign off")
End If
End Sub

Private Sub Form_Load()
Set msn = New MessengerAP|.Messenger
Set MSNAPI = New MessengerAPl.Messenger
servlD = MSNAPIL.MyServiceld

End Sub

Private Sub Form_Unload(Cancel As Integer)
If MSComm.PortOpen = True Then
MSComm._PorTOpen = False
End If
End Sub

Private Sub MSComm_OnComm()



Select Case MSComm.CommEvent

Dim InBuff As String

'Handle each error
Case comEventBreak 'A Break was received.
Case comEventCDTO ' CD (RLSD) Timeout.
Case comEventCTSTO ' CTS Timeout.
Case comEventDSRTO ' DSR Timeout.
Case comEventFrame ' Framing Error.
Case comEventOverrun ' Data Lost.
Case comEventRxOver ' Receive buffer overflow.
Case comEventRxParity ' Parity Error.
Case comEventTxFull " Transmit buffer full.

Case comEventDCB ' Unexpected error retrieving DCB]

' Events
Case.comEvCD ' Change in the CD line.
Case comEvVCTS ' Change in the CTS line.
Case comEvDSR ' Change in the DSR line.
Case comEvRing ' Change in the Ring Indicator.
Case comEvReceive ' Received RThreshold # of chars.
InBuff = MSComm.Input
Call Handlelnput(InBuff)
Case comEvSend ' There are SThreshold number of characters in the transmit
buffer.
Case comEVEOF ' An EQF character was found in the input stream.
End Select

End Sub

Sub Handlelnput(InBuff As String)
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DoEvents
'If pStr <> Mid(InBuff, Len(InBuff) - 1, 1) Then
'pStr = Mid(InBuff, Len(InBuff) - 1, 1)
pStr = InBuff
msn.InstantMessage TxtDest. Text
Select Case pStr
Case "0"
SendKeys "{)}"
Case "1"
SendKeys ":D"
Case "2"
SendKeys "{(}"
Case "3"
SendKeys ".@"
End Select
'SendKeys "Send: "+ pStr
SendKeys "{Enter}"
Log ("Send: "+ pStr + “to " + TxtDest.Text)
'End If
End Sub
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Sub Log(s As String)
TxtLog.SelStart = Len(TxtLog. Text)
TxtLog.SelText = s + vbCrLf

End Sub
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NIANUIN A.
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[1] K. Anekpongpun, T. Archevapanich, B. Purahong, P. Sooraksa, "Using Emoticon for
Robot Behaviors: Beyond Collision Avoidance”, ROVISP 2003, July 20-22, pp. 284-287.
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Abstract

This paper presents an alternative human-robot
interaction using artificial emotions. The idea behind the
schemes based on  “emotional  expression  for
communication and social coordination” and “emotion for
organization of behavior (action selection, attention and
learning)” combined with utilizing MSN messenger as
tools for human-robot interaction. The robot behaviors
herein are first focused on collision avoidance, navigation
and target tracking designed in fuzzy logic fashion. The
simulation results demonstrate the successful design of
robot for communication and collision avoidance
incorporated with emoticons.

Keywords:

Artificial emotion, emotional
avoidance and target tracking

mobile robot, collision

Introduction

Collision avoidance is considered as a basic behavior of
mobile robots. Other advanced behaviors are traditionally
added on the top of collision avoidance. The high level
behaviors are popularly designed as a suppressor which
can activate to suppress commands from low level ones.
Recently, emotional control for robots have been attracted
much attention from many researchers around the world
[1-6], aiming to implement emotion into robots. Many
researchers realize that emotion is a source of behaviors
and try to implement behaviors as a function of emotion.
Apparently, no research has been claimed a complete set
beginning from design, realization, implementation, and
application to the real world. The topic is still investigating
and seeking for foundation in systematic ways. Each
research has been successful merely for partial objectives.
For example, Maeda [2] designed and implemented
emotion behavior learning based on the relation between
learning system and neuromodulators by using Q-learning
method to a pet-type robot. In [3], emotion grounded
architecture has been designed and implemented on QRIO
SDR4X, a humanoid robot, by Hoshino and others. The
report confirms that the feasibility and design of the
behavior selection system can be achieved.

Based upon the aforementioned motivation, the emotional
model of robot doesn’t have any standard for interface
with human. In this research, emoticons in Figure 1
familiarized by MSN Messenger are employed to express
robot’s emotion to human. The robot are also expressed its
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emotion by movement, light, and sound. The structures of
control robot are setup by behavior-based control
incorporated with fuzzy logic for obstacle avoidance and
target tracking.

Furthermore, the emotion circuits which can be built in the
form of Cellular Neuron Network (CNN) will then be
studied. A predetermined patterned matching to the
emoticons will be operated and performed accordingly.
However, this type of circuits will be a good topic for
future work,

The next section of research is MSN messenger protocol
and robot emotional behaviors. Section 3 describes fuzzy
logic for mobile robot controller. The last section provides
simulation results and conclusions.
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Figure 1- MSN messenger and emoticon

MSN MESSENGER PROTOCOL
AND ROBOT EMOTION BEHAVIORS

MSN messenger protocol

The MSN Messenger is composed of many parts for
communication. The first part is a program running on PC
called the MSN Messenger Client (MSNMC). The next
one is MSN Messenger Server (MSNMS). The MSNMC is
connected to the MSNMS thr.  gh the MSN Messenger
Network (MSNMN) over TCP/IP via the official port
1863. In initial state, the MSNMC logs or signs onto the
MSNMS by MSN Messenger Protocol for authentication.



The client can send an IP address and Port number of the
computer in used to the server based on the user signed-in.
The appropriate user settings (such as contact names, or
more

appropriately “contact lists”) are then loaded into the
program. To communicate, the client sends and receives
information with other clients via the server. The rules for
messages sent between MSN Messenger clients and
servers is called the MSN Messenger Protocol, consists of
a series of commands sent between the client and the
server. The rules for messages sent from one client to
another through the server is MSN Client Protocol,
consists of messages sent between clients.
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Figure 2- Robot-2-MSN Program

We developed program by using Microsoft Visual Basic 6
and employed the MSN Messenger protocol for receiving
the emotions from a mobile robot shown in Figure 2 The
program works like an agent to receive an emotion from
robot via an assigned communication port. The robot
expressed its emotion in accordance with a selected
emoticon in MSN messenger. In We assign the basic
emotions of human, which are Joy, Fear, Anger and
Normal, to robot’s emotions.

Robot Emotion Behaviors

In this research some of emotion plays an important role
for robot survival situation in the real-world. We test our
concept by emulating the real-world situations for a mobile
robot shown in Figure 3. The robot equipped with 3
ultrasonic sensor modules for detecting the direction of
obstacles, 2 limit switches on front and back (as bumpers),
a laser module for target detection and 4 colored LEDs for
displaying robot emotion. The LEDs’ colors are chosen
respectively to the robot’s emotion. The codes are assigned
as follows: red for Anger, blue for Fear, yellow for Joy and
green for Normal, respectively. Basically, the emotions of
robot are divided into 2 groups — positive and negative
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emotions. Positive emotions are Joy and Normal. In other
words, these statuses represents the “OK” signals.
Negative emotions are Anger and Fear. The Anger
emotion represents the *‘Abnormal” status. These emotions
also send to the user expressed by emoticon whenever the
robot changes its emotion. User can check the emotional
status of the robot just like checking a pictorial log file.
The structure of mobile robot is shown in Fig. 3.
Conditions and actions of these emotions will be explained
in the next paragraph.

Figure 3- An emotional robot built by the authors

Anger is activated whenever the robot hit the obstacle
which might cause a damage to ultrasonic sensor modules
or whenever it gets stuck on inescapable areas. This is
logic based on mimicking an animal or human emotions
fallen in the same situation. In this case, the robot will try
to escape but if it can’t do so, it would stop the movement
for energy saving and could make sound for alerting
people for help. It will flash the red light and sends an
emoticon ~ to user as well. The movement of robot is
shown in Figure 4

Figure 4 - The movement of robot in Anger mode

Fear is expressed whenever the robot meets an obstacles
and is implemented in the form of fuzzy logic behaviors to
avoid an obstacle, which will be explained in detail next
section. In this case, the robot will flash the blue light and
also send emoticon to the MSN. The movement of robot
is shown in Figure 5



Joy is fired whenever the robot can reach the target. When
the robot meets an obstacle, it transmits laser signal to
identify whether it is an obstacle or the target. Once the
target is identified, RF transmitter is activated to send a
signal to the robot in order to tell the target orientation to
the robot . To identify a target, the robot will compare
codes and addresses sent from targets. If code and address
is correct, the robot will play song, flash the yellow light,
move toward direction of the target and turnaround to
approach at the front of the target. In this case, if the
mission is succeed, the robot will send the emotional status
to the MSN. The movement of the robot can be shown in
Figure 6

Figure 6 - The movement of robot in Joy mode

The Normal emotion can be expressed like an initial state
or normal states which is represent the other cases besides
the above discussion. In this mode, the robot keeps moving
forward and searching for targets. The robot expresses in
Normal mode and turns the green light on.

Fuzzy Rules

We employ Mamdani’s controller in [7] for fuzzy rules to
control the robot. The input signals for fuzzification
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process are distances between a robot and obstacles
measuring at front, left and right locations as well as the
heading angle between the robot and a specified target,
denoted by Left_Obs, Front_Obs, Right_Obs and q
respectively, as shown in Fig 7. When the target is located
to the left side of the mobile robot, heading angle(q) is
defined as negative; while the target is located to the right
side of mobile robot, heading angle (q) is defined as
positive. The linguistic variables far, med(medium), near
are chosen to fuzzify Left_Obs, Front_Obs, Right_Obs and
linguistic variables P(positive), Z(zero), N(negative) are
used to fuzzify heading angle (q). The mobile robot moves
in constant speed. We get 40 control rules for the robot’s
movement. In order to reach a specified target in a
complex environment, the mobile robot’s behaviors are
implemented according to the proposed emotional aspects.

Q0O

Figure7- Parameters for the robot's orientation
For inferences engine, fuzzy mamdani-min composite is

adopted for orientation to reach the target. An example of
fuzzy rules is shown in Figure 8.

Left dt Fotdd Retdd ¢ (Tagd) 6 (GH)

() (o) @) (rad) (@)
' Elag " 1 |T wn NS 1
Ao /r ] \ At W%
o ] =0 DL{ s
10,20 30 1020 30 g0 o 2 A X M0 5 0 5 10
18 4 2
4
1 /.4_ |]_t[\n i |T .1 - NS 1
v v—
a st n —
10 20 30 1020 30 wax L 3 X 0 5 0 5 10
1} s 2
"
l ELb g 1 M\ 1 F |
R" / (1} g, /\R'H L) 4
[] 0 o ———"v—
10 20 30 10|20 30 10 24 30 &£ f ® a0 5 0 §
1% 4 3
H
. )
1 Ll 1 1 A W} PS
o
w7 5 < AN LA
[] 0 [] 0 - -
10 20 30" 16" 20 20 0 270 X 2% 90 5 0 5 10
(L] 4 3

40 5 0 5 10

Figure 8 -The robot control outputs based on the proposed
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Simulations Results

A mobile robot is set to navigate in a working space
having size 230x150 cm2 with different obstacle
constellations. The simulation results of emotions, when
the robot is interacted in various snvironments, are shown
in Figure 9

Table 1 shows the time series of emoticons fired according
to the robot’s emotion obtained from historical records
during the operation. Successful target tracking has been
achieved.
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Figure 9 - Simulation results

Table I - The time series for emoticons of the robot
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Conclusions

A world-wide familiar MSN has been applied to express
the emotional status for robots. Four basic emotions have
been integrated into robot’s behavior in collision
avoidance, while it is performed a target tracking task.
Successful results are obtained via computer simulations.
The idea can be employed as an alternative for human-
robot interface provided better visuvalization and
understanding robot’s emotions for users and developers.
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