


camera should also be connected to the computer USB port and is kept on the slave robot
as shown in the fig 6.8 below.

The position of the joystick is tracked by the potentiometer attached to it and that
AD reading is sent to the server side computer through SV203 controller and RS232 port.
The AD reading from the server side computer is sent to the client side computer through
internet. The client side computer sends the AD reading to the SV203 controller through

RS232 port and will move the servo attached to the slave robot accordingly.

Figure 6.8 Camera attached to the PPRK

As this process is in progress the user can see the live video of the remote site through the

web camera attached to the slave robot at remote site. Fig 6.9 and 6.10 shows the images

of the video frames at client and server that are transferred while operating the software.
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Figure 6.9 Webcam at client Figure 6.10 Webcam at server
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CHAPTER 7

7.0  RESULTS AND DISCUSSIONS

A teleoperator system extends the intelligence and capabilities of humans and robots by
force and visual feedback information. A 1-DOF manual controller has been designed
and developed for this purpose which has both force and visual feedback from the remote
environment (teleoperation). Design process includes motor and controller selection, and
the types of transmission system used are important criteria to be considered in
mechanical design of the system. Design process should also consider minimization of
weight, size and, if appropriate, its cost since most of the previously designed force-
reflecting manual controllers are bulky, complex and expensive, or are cheap and

inaccurate designs meant for computer games.

7.1  Conclusions
In an effort to develop the 1-DOF FRMC system which meets all the above described
conditions, chapter 2 reviews some of the previous designs of the force-reflecting manual
controllers which include the mechanical design techniques and the control strategies.
That chapter also reviews the different conceptual designs proposed for the development
of the 1-DOF FRMC with advantages and disadvantages of each design.

In chapter 3, the major components, such as the actuators and sensors used in the
design of 1-DOF FRMC system have been reviewed. All of the available actuators and
different types of sensors available in the market are reviewed, and the suitable actuator

and sensors are selected by comparing them with the rest of the available ones.
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In chapter 4, the most important component in the design of 1-DOF FRMC, micro
controller, is discussed. The different available micro controllers are reviewed and the
final selection is presented.

In chapter 5, 1-DOF FRMC prototype is designed and developed to demonstrate
the principle of 1-DOF FRMC. All of the important components used in the design of the
1-DOF FRMC have been described with their specifications. The final assembly of the
system has been developed.

1-DOF platform has been constructed to check whether the prototype is working
properly or not. For this purpose, a 1-DOF slider bar has been designed and constructed
for use as a remote platform. The components used to develop the 1-DOF slider bar have
been described in this chapter.

As a secondary remote platform, PPRK mobile robot model has been developed
and its parts specifications have been listed. PPRK robot has been modified to enable its
integration into the 1-DOF FRMC. This platform essentially consists of three continuous
rotational servo motors, three IR (infrared) sensors and an SV203 controller.

In chapter 6, the software developed to control the 1-DOF FRMC has been briefly
described. The software tool used for this purpose is Visual Basic. First, the simulation
with the mouse as 1-DOF manual controller has been developed. Later, the mouse has
been replaced by the 1-DOF FRMC and the simulation is carried out in the same way by
utilizing the Visual Basic software.

Integration of 1-DOF FRMC with the developed platforms, i.e., 1-DOF slider bar
and the modified PPRK mobile robot, have been described. In this simulation software,

we have also developed visual feedback in addition to force reflection. This software was
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also developed in Visual Basic. Hence, the developed system has both force and visual
feedback. The software developed in Visual Basic is generic, which allows the 1-DOF
FRMC control any robot built with SV203 micro controller through the internet
(teleoperation).

Laboratory experiments have been conducted on the developed 1-DOF FRMC
system to test the effect of time delays on the human performance. These experiments
have been conducted on different users with varying time delays and the effects of these

time delays have been described.

7.2 Recommendations

Although the goal of this work has been achieved, looking back at the work done, we can
always identify areas where further improvements can be introduced. In this work instead
of using an umbilical cord for the power supply, we could have placed a battery pack on
the platform. The 1-DOF FRMC interface with the system uses RS232 port through a
serial port wire, that can also be replaced with a wireless transmitter and receiver, which
makes the system more efficient. The modified system can then be easily transportable
and will be the same size as the one developed but it would not have any wires attached

to its housing assembly.

7.3 Future work
The robot movement is not completely synchronized with the feedback received from the
remote webcam in case of visual feedback system. There is a time delay of 2 to 4 seconds

observed between the real time video and the video received at manual controller site.
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This is due to the network problem; this limitation can be solved by using a high-speed
network.

Higher degrees of freedom, such as 2-DOF and 3-DOF, manual controllers can be
developed. A 2-DOF can be easily developed from the design we currently have
presented. By attaching another RC servo at the other end of the mechanism, which is
used to measure the shaft position of the servo, we can develop a 2-DOF FRMC.

Moreover, the slave robot movement is restricted to the maximum length of
RS232 serial cable and the USB cable (web camera). This restriction can be avoided by
using a wireless transmitter and receiver at the remote site, which makes the slave robot
to overcome the limited boundary conditions.

Also, virtual reality (VR) environment may be developed. Various components
such as the VR unit, microphone and speakers can also be integrated with the software
developed, which makes the system more useful and appealing.

Furthermore, advanced control techniques may be developed to overcome the
time delay problem. The wave variable technique is one such promising method currently

being evaluated at FIU’s Robotics and Automation Laboratory.
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APPENDIX A — VISUAL BASIC 1-DOF FRMC CONTROL PROGRAM (SIMULATION)

We have four modules and four forms for this program. We will list all the modules first and then
forms.

e MODULE PontechComm (PontechComm.bas)
Option Explicit
Const ErrSource = "PontechComm"

Enum PontechCommErr
PortNotOpen = 10000
End Enum

Private Comm As MSComm

Public Sub DeclarePort(ByRef PublicCommObject As MSComm)
Set Comm = PublicCommObject
End Sub

Public Sub OutputPort(ByVal OutputString As String)
If Comm.PortOpen = True Then
Comm.Output = OutputString
Else
Err.Raise PortNotOpen, ErrSource, "Port Not Open”
End If
End Sub

Public Function InputPort() As String
Dim InputString As String

If Comm.PortOpen = True Then

Do While Comm.InBufferCount > 0

InputString = InputString + Comm.Input

Loop
Else

Err.Raise PortNotOpen, ErrSource, "Port Not Open*
End If
InputPort = InputString

End Function

Public Sub OnComm()
Dim CommError As String

Select Case Comm.CommEvent
Case comEventBreak
CommeError = "A Break signal was received."
Case comEventFrame
CommeError = "Framing Error. The hardware detected a framing error."
Case comEventOverrun
CommError = "Port Overrun. A character was not read from the hardware before the next
character arrived and was lost."
Case comEventRxOver

84



CommeError = "Receive Buffer Overflow. There is no room in the receive buffer."
Case comEventRxParity
CommeError = "Parity Error. The hardware detected a parity error."
Case comEventTxFull
CommeError = "Transmit Buffer Full. The transmit buffer was full while trying to queue a
character.”
Case comEventDCB
CommeError = "Unexpected error retrieving Device Control Block (DCB) for the port.”
Case comEvSend
CommeError = "There are fewer than Sthreshold number of characters in the transmit
buffer."
Case comEvReceive
CommeError = "Received Rthreshold number of characters. This event is generated
continuously until you use the Input property to remove the data from the receive buffer."
Case comEVCTS
CommeError = "Change in Clear To Send line."
Case comEVDSR
CommeError = "Change in Data Set Ready line. This event is only fired when DSR
changes from 1 to 0."
Case comEvCD
CommeError = "Change in Carrier Detect line."
Case comEVRIing
CommeError = "Ring detected. Some UARTSs (universal asynchronous receiver-
transmitters) may not support this event."
Case comEVEOF
CommeError = "End Of File (ASCII character 26) character received."

Case Else
CommError = "Unknown Communications Error"
End Select
MsgBox CommError
End Sub

e MODULE SV203 (SV203.bas)
Option Explicit

Const ErrSource = "SVv203"

Enum SV203Err
InvalidServoNumber = 10000
InvalidServoPosition
InvalidADPin

End Enum

Public Function ReadADC(ByVal AD_Pin As Integer) As Integer
Dim Command As String
Dim Result As String
If AD_Pin <1 Or AD_Pin >5 Then
Err.Raise InvalidADPin, ErrSource, "Invalid AD Pin Number"
End If
Command = Command + "AD" + CStr(AD_Pin) + Chr(13)

Call PontechComm.OutputPort(Command)

Call Utility_Time.Sleep(0.1)
Result = PontechComm.InputPort
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If IsNumeric(Result) Then
ReadADC = CInt(Result)
End If
End Function

Public Sub ServoMove(ByVal Servo As Integer, ByVal Position As Integer)
Static LastServo As Integer
Dim Command As String

If Servo < 1 Or Servo > 8 Then
Err.Raise InvalidServoNumber, ErrSource, "Invalid Servo Number”
End If
If Position < 0 Or Position > 255 Then
Err.Raise InvalidServoPosition, ErrSource, "Invalid Servo Position"
End If
If Servo <> LastServo Then
Command = "SV" + CStr(Servo) + " "
LastServo = Servo
End If
Command = Command + "M" + CStr(Position) + Chr(13)

Call PontechComm.OutputPort(Command)
End Sub

¢ MODULE Utility_Time (Utility_Time.bas)
Option Explicit

Public Sub Sleep(ByVal seconds As Single)
Dim start As Single
start = Timer
Do While Timer - start < seconds
‘do nothing
Loop
End Sub

e MODULE STP100 (STP100.bas)

Option Explicit
Const ErrSource = "STP100"

Public Sub WriteSystemSettings()
Call PontechComm.OutputPort("WSS" + Chr(13))
End Sub

Public Sub Halt()
Call PontechComm.OutputPort("HO" + Chr(13))
End Sub

Public Sub Haltimmediately()

Call PontechComm.OutputPort("HI" + Chr(13))
End Sub
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Public Sub MoveCW()
Call PontechComm.OutputPort("H+" + Chr(13))
End Sub

Public Sub MoveCCW()
Call PontechComm.OutputPort("H-" + Chr(13))
End Sub

e FORM Obstacles (Obstacles.frm)

Private Sub aeroplane_Click()

Unload Me

RobotSimulation.imgSource = RobotSimulation.imgSource
RobotSimulation.selectedobstacle = RobotSimulation.imgSource
RobotSimulation.obstacletypes.Visible = True
RobotSimulation.selectedobstacle.Visible = True
RobotSimulation.msg6.Visible = True
RobotSimulation.msg2.Visible = True
RobotSimulation.msg1l.Visible = False

End Sub

Private Sub chair_Click()

Unload Me

RobotSimulation.imgSource = RobotSimulation.chair
RobotSimulation.selectedobstacle = RobotSimulation.imgSource
RobotSimulation.obstacletypes.Visible = True
RobotSimulation.selectedobstacle.Visible = True
RobotSimulation.msg6.Visible = True
RobotSimulation.msg2.Visible = True
RobotSimulation.msg1l.Visible = False

End Sub

Private Sub doll_Click()

Unload Me

RobotSimulation.imgSource = RobotSimulation.doll
RobotSimulation.selectedobstacle = RobotSimulation.imgSource
RobotSimulation.obstacletypes.Visible = True
RobotSimulation.selectedobstacle.Visible = True
RobotSimulation.msg6.Visible = True
RobotSimulation.msg2.Visible = True
RobotSimulation.msg1l.Visible = False

End Sub

Private Sub football_Click()

Unload Me

RobotSimulation.imgSource = RobotSimulation.football
RobotSimulation.selectedobstacle = RobotSimulation.imgSource
RobotSimulation.obstacletypes.Visible = True
RobotSimulation.selectedobstacle.Visible = True
RobotSimulation.msg6.Visible = True
RobotSimulation.msg2.Visible = True
RobotSimulation.msgl.Visible = False

End Sub
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Private Sub Penguine_Click()

Unload Me

RobotSimulation.imgSource = RobotSimulation.penguine
RobotSimulation.selectedobstacle = RobotSimulation.imgSource
RobotSimulation.obstacletypes.Visible = True
RobotSimulation.selectedobstacle.Visible = True
RobotSimulation.msg6.Visible = True
RobotSimulation.msg2.Visible = True
RobotSimulation.msg1l.Visible = False

End Sub

e FORM Robotsimulation (Robotsimulation.frm).

"THIS PROGRAM WILL DEMONSTRATE 1-DOF MOVEMENT OF A ROBOT

'WITH SOME OBSTACLES IN ITS PATH

'‘Decleration Section
Dim amountoftimedelay, delaystart As Single

"FUNCTION THAT QUITS THE PROGRAM
Private Sub cmdExit_Click()

End
End Sub

Private Sub Form_Unload(Cancel As Integer)
End
End Sub

'FUNCTION TO DRAW OBSTACLE

Private Sub obstacle_Click()
Load obstacles
obstacles.Show
msg4.Visible = False
Picture2.Visible = True
Picture3.Visible = True
Picture4.Visible = True
Picture5.Visible = True
Picture6.Visible = True
Picture7.Visible = True
Picture8.Visible = True
'Picture9.Visible = True
Picturel0.Visible = True
Picturell.Visible = True
Picturel2.Visible = True
Picture13.Visible = True
Picturel4.Visible = True
Picturel5.Visible = True
Picturel6.Visible = True
Picturel7.Visible = True
Picturel8.Visible = True
Picture19.Visible = True
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Picture20.Visible = True
Picture21.Visible = True
Picture22.Visible = True
Picture23.Visible = True
Picture24.Visible = True
Picture25.Visible = True
msg1l.Visible = True
obstacle.Visible = False
Slaverobot.Visible = True
End Sub

Private Sub Form_Load()
picViewPort.Scale (26, 689)-(1005, 37)
Picture2.Visible = False
Picture3.Visible = False
Picture4.Visible = False
Picture5.Visible = False
Picture6.Visible = False
Picture7.Visible = False
Picture8.Visible = False
'Picture9.Visible = False
Picture10.Visible = False
Picturell.Visible = False
Picturel12.Visible = False
Picture13.Visible = False
Picturel4.Visible = False
Picturel5.Visible = False
Picturel6.Visible = False
Picturel7.Visible = False
Picturel8.Visible = False
Picture19.Visible = False
Picture20.Visible = False
Picture21.Visible = False
Picture22.Visible = False
Picture23.Visible = False
Picture24.Visible = False
Picture25.Visible = False
Picture9(0).Visible = False
Picture9(1).Visible = False
Picture9(2).Visible = False
Picture9(3).Visible = False
Picture9(4).Visible = False
Picture9(5).Visible = False
Picture9(6).Visible = False
Picture9(7).Visible = False
Picture9(8).Visible = False
Picture9(9).Visible = False
Picture9(10).Visible = False
Picture9(11).Visible = False
Picture9(12).Visible = False
Picture9(13).Visible = False
Picture9(14).Visible = False
Picture9(15).Visible = False
Picture9(16).Visible = False



Picture9(17).Visible = False
Picture9(18).Visible = False
Picture9(19).Visible = False
Picture9(20).Visible = False
Picture9(21).Visible = False
Picture9(22).Visible = False
goal.Visible = False
stopsign.Visible = False
imgSource.Visible = False
msg1l.Visible = False
msg2.Visible = False
msg4.Visible = True
msg5.Visible = False
msg6.Visible = False
msg3.Visible = False
Slaverobot.Visible = False
vehiclecar.Visible = False
blackmovingrobot.Visible = False
brownwalkingrobot.Visible = False
bluewalkingrobot.Visible = False
dinasour.Visible = False
imgSource.Visible = False
penguine.Visible = False
chair.Visible = False
doll.Visible = False
football.Visible = False
PositionControl.Visible = False
VelocityControl.Visible = False
time.Visible = True
sec.Visible = True
selectedrobot.Visible = False
robot.Visible = False
selectedobstacle.Visible = False
obstacletypes.Visible = False
xdir.Visible = True
ydir.Visible = True

End Sub

Private Sub Picture2_DbIClick()

Picture2.Picture = LoadPicture()

msg5.Visible = False

msg6.Visible = True

PositionControl.Visible = False

VelocityControl.Visible = False
End Sub

Private Sub picture2_click()
Picture2.Picture = imgSource.Picture
Picture9(0) = Picture2
Picture9(0).Left = Picture2.Left
Picture9(0).Top = Picture2.Top
Picture9(0).Visible = True
Slaverobot.Visible = True



End Sub

Private Sub Picture3_DbIClick()
msgb5.Visible = False
msg6.Visible = True
Picture3.Picture = LoadPicture()
PositionControl.Visible = False
VelocityControl.Visible = False

End Sub

Private Sub picture3_click()
Picture3.Picture = imgSource.Picture
Picture9(1) = Picture3
Picture9(1).Left = Picture3.Left
Picture9(1).Top = Picture3.Top
Picture9(1).Visible = True
Slaverobot.Visible = True

End Sub

Private Sub Picture4_DbIClick()
msg5.Visible = False
msg6.Visible = True
Picture4.Picture = LoadPicture()
PositionControl.Visible = False
VelocityControl.Visible = False

End Sub

Private Sub picture4_click()
Picture4.Picture = imgSource.Picture
Picture9(2) = Picture4
Picture9(2).Left = Picture4.Left
Picture9(2).Top = Picture4.Top
Picture9(2).Visible = True
Slaverobot.Visible = True

End Sub

Private Sub Picture5_DbIClick()
msg5.Visible = False
msg6.Visible = True
Picture5.Picture = LoadPicture()
PositionControl.Visible = False
VelocityControl.Visible = False

End Sub

Private Sub picture5_click()
Picture5.Picture = imgSource.Picture
Picture9(3) = Picture5
Picture9(3).Left = Pictureb.Left
Picture9(3).Top = Picture5.Top
Picture9(3).Visible = True
Slaverobot.Visible = True

End Sub

Private Sub Picture6_DbIClick()
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msg5.Visible = False

msg6.Visible = True

Picture6.Picture = LoadPicture()

PositionControl.Visible = False

VelocityControl.Visible = False
End Sub

Private Sub picture6_click()
Picture6.Picture = imgSource.Picture
Picture9(4) = Picture6
Picture9(4).Left = Picture6.Left
Picture9(4).Top = Picture6.Top
Picture9(4).Visible = True
Slaverobot.Visible = True

End Sub

Private Sub Picture7_DbIClick()
msg5.Visible = False
msg6.Visible = True
Picture7.Picture = LoadPicture()
PositionControl.Visible = False
VelocityControl.Visible = False

End Sub

Private Sub picture7_click()
Picture7.Picture = imgSource.Picture
Picture9(5) = Picture?
Picture9(5).Left = Picture7.Left
Picture9(5).Top = Picture7.Top
Picture9(5).Visible = True
Slaverobot.Visible = True

End Sub

Private Sub Picture8_DbIClick()
msg5.Visible = False
msg6.Visible = True
Picture8.Picture = LoadPicture()
PositionControl.Visible = False
VelocityControl.Visible = False

End Sub

Private Sub picture8_click()
Picture8.Picture = imgSource.Picture
Picture9(6) = Picture8
Picture9(6).Left = Picture8.Left
Picture9(6).Top = Picture8.Top
Picture9(6).Visible = True
Slaverobot.Visible = True

End Sub

Private Sub Picture10_DbIClick()
msg5.Visible = False
msg6.Visible = True
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End Sub

Private Sub Picture23_DbIClick()
msgb5.Visible = False
msg6.Visible = True
Picture23.Picture = LoadPicture()
PositionControl.Visible = False
VelocityControl.Visible = False

End Sub

Private Sub picture23_click()
Picture23.Picture = imgSource.Picture
Picture9(20) = Picture23
Picture9(20).Left = Picture23.Left
Picture9(20).Top = Picture23.Top
Picture9(20).Visible = True
Slaverobot.Visible = True

End Sub

Private Sub Picture24_DbIClick()
msg5.Visible = False
msg6.Visible = True
Picture24.Picture = LoadPicture()
PositionControl.Visible = False
VelocityControl.Visible = False

End Sub

Private Sub picture24_click()
Picture24.Picture = imgSource.Picture
Picture9(21) = Picture24
Picture9(21).Left = Picture24.Left
Picture9(21).Top = Picture24.Top
Picture9(21).Visible = True
Slaverobot.Visible = True

End Sub

Private Sub Picture25_DbIClick()
msgb5.Visible = False
msg6.Visible = True
Picture25.Picture = LoadPicture()
PositionControl.Visible = False
VelocityControl.Visible = False

End Sub

Private Sub picture25_click()
Picture25.Picture = imgSource.Picture
Picture9(22) = Picture25
Picture9(22).Left = Picture25.Left
Picture9(22).Top = Picture25.Top
Picture9(22).Visible = True
Slaverobot.Visible = True

End Sub

Private Sub Slaverobot_Click()

97



Load slaverobots
slaverobots.Show
PositionControl.Visible = True
VelocityControl.Visible = True
msg2.Visible = False
msg6.Visible = False
msg5.Visible = False
msg3.Visible = True
Slaverobot.Visible = False

If Picture2.Picture = 0 Then
Picture2.Visible = False

End If

If Picture3.Picture = 0 Then
Picture3.Visible = False

End If

If Picture4.Picture = 0 Then
Picture4.Visible = False

End If

If Picture5.Picture = 0 Then
Picture5.Visible = False

End If

If Picture6.Picture = 0 Then
Picture6.Visible = False

End If

If Picture7.Picture = 0 Then
Picture?.Visible = False

End If

If Picture8.Picture = 0 Then
Picture8.Visible = False

End If

If Picturel10.Picture = 0 Then
Picture10.Visible = False

End If

If Picturell.Picture = 0 Then
Picturell.Visible = False

End If

If Picturel2.Picture = 0 Then
Picturel2.Visible = False

End If

If Picturel3.Picture = 0 Then
Picturel3.Visible = False

End If

If Picturel4.Picture = 0 Then
Picturel4.Visible = False

End If

If Picturel5.Picture = 0 Then
Picturel5.Visible = False

End If

If Picturel6.Picture = 0 Then
Picturel6.Visible = False

End If

If Picturel?.Picture = 0 Then
Picturel7.Visible = False
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End If
If Picturel8.Picture = 0 Then
Picturel8.Visible = False
End If
If Picturel19.Picture = 0 Then
Picture19.Visible = False
End If
If Picture20.Picture = 0 Then
Picture20.Visible = False
End If
If Picture21.Picture = 0 Then
Picture21.Visible = False
End If
If Picture22.Picture = 0 Then
Picture22.Visible = False
End If
If Picture23.Picture = 0 Then
Picture23.Visible = False
End If
If Picture24.Picture = 0 Then
Picture24.Visible = False
End If
If Picture25.Picture = 0 Then
Picture25.Visible = False
End If
End Sub

Private Sub PositionControl_Click()
goal.Visible = True
VelocityControl.Visible = False
msg3.Visible = False
RobotSimulation.Show
Servoposition.Show

End Sub

Private Sub VelocityControl_Click()
goal.Visible = True
PositionControl.Visible = False
msg3.Visible = False
RobotSimulation.Show
Servoposition.Show

End Sub

Private Sub withouttimedelay_Click()
withtimedelay.Visible = True
time.Visible = True

sec.Visible = True
withouttimedelay.Visible = False
End Sub

Private Sub withtimedelay_Click()
time.Visible = False
sec.Visible = False
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amountoftimedelay = time. Text
withouttimedelay.Visible = True
withtimedelay.Visible = False
End Sub

Private Sub xdir_Click()
xdir.Visible = False
ydir.Visible = True

End Sub

Private Sub ydir_Click()
ydir.Visible = False
xdir.Visible = True

End Sub

e FORM Servoposition (Servoposition.frm)
Option Explicit

Dim ADreading(1 To 5, 1 To 12) As Integer
Dim i, |, k, x1, y1, x, yfront, yback As Integer
Dim xback, xfront, circles, radius As Single
Dim counter, click As Long

Dim BeginTime As Date

Dim FinishTime As Date

Dim ElapsedTime, newelapsedtime As Long
Dim ADchannel, ADold, firstcase As Integer
Dim x1new, ylnew As Integer

Public Sub Sleep(ByVal seconds As Single)
Dim start As Single
start = Timer
Do While Timer - start < 1
‘do nothing
Loop
End Sub

Private Sub Form_Load()
Call PontechComm.DeclarePort(MSComm1)
CloseComm.Enabled = False
OpenComm.Enabled = True
counter =1
click =1
newelapsedtime = 0
firstcase = 1
ADchannel =1
End Sub

Private Sub MSComm1_OnComm()
PontechComm.OnComm

End Sub

Private Sub OpenComm_Click()

If MSComm1.PortOpen = True Then
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MSComm1.PortOpen = False
End If
MSComm1.CommPort = Cint(CommPort. Text)
MSComm1.PortOpen = True
CloseComm.Enabled = True
OpenComm.Enabled = False
‘clear bars and values for servos
Dim s As Integer
Fors=1To 2
ServoPositionLbl(s). Text =0
ServoBitLbl(s).Text = 128
ServoScroll(s).Value = 128

ServoNumber(s).Text = CInt(6 + s) 'IRs are servos 7 & 8 =6 (+1/ +2)
Call SV203.ServoMove(CInt(ServoNumber(s).Text), 128)
Next

‘clear AD input pictures

Dim i As Integer

Fori=1To1
SensorPic(i).Scale (-12, 300)-(1, -5)
SensorPic(i).Cls
SensorPic(i).AutoRedraw = True

Next i

Call StopSRV_Click

End Sub

Private Sub CloseComm_Click()
MSComm1.PortOpen = False
CloseComm.Enabled = False
OpenComm.Enabled = True

End Sub

Private Sub AutoRefresh_Click()
If AutoRefresh.Value = vbChecked Then
Timerl.Enabled = True
Else
Timerl.Enabled = False
End If
End Sub

Private Sub Timerl_Timer()
Call Refresh_Click

End Sub

Private Sub Refresh_Click()
'Get the beginning time
'Servoposition.Hide
'RobotSimulation.Show
On Error GoTo SubError
Fori=0To 22

x1 = RobotSimulation.vehiclecar.Left
xfront = RobotSimulation.Picture9(i).Left

101



y1 = RobotSimulation.vehiclecar. Top
yfront = RobotSimulation.Picture9(i). Top

If RobotSimulation.Picture9(i).Visible = True Then

counter =1
If ADchannel =1 Then ‘there are 5 AD channels, joystick is #1 (#2 for 2nd DOF)
'‘push back old readings
'For ADold=1To 2
' ADreading(ADchannel, ADold + 1) = ADreading(ADchannel, ADold)
‘Next ADold
'new readings
ADreading(ADchannel, 1) = CStr(SV203.ReadADC(ADchannel))
ADC_Value(ADchannel).Caption = ADreading(ADchannel, 1)
If firstcase = 1 Then
ADreading(1, 2) = 128
ADreading(1, 1) = 127
firstcase = 2
End If

'if the last input has a large delta larger than 5 over the previous instruction, wait extra
time
If Abs(ADreading(ADchannel, 2) - ADreading(ADchannel, 1)) > 10 Then
If RobotSimulation.withtimedelay.Visible = False Then
Call timedelay(x1)
End If
End If

Call finaldestination
'Control for DOF

1 === ===

If ADchannel = 1 Then

If RobotSimulation.xdir.Visible = False Then '////I/[******* if for x-direction ******x*x[[[[[[[[[//[]
If ADreading(1, 1) < 100 Then
Call jerkback
End If
If ADreading(1, 1) > 148 Then
Call jerkfront
End If
'Position Control

If RobotSimulation.PositionControl.Visible = True Then
‘going front

If ADreading(1, 1) < 125 Then
If x1 > 900 Then

Call jerkback
End If
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Call draw_circles_front

‘going front
If counter = 2 Then
Call jerkback
x1=x1-3
Else
x1=x1+3
End If
'going back
Elself ADreading(1, 1) > 130 Then

Call draw_circles_back
If x1 <50 Then
Call jerkfront

End If

If counter = 2 Then
Call jerkfront

x1=x1+3
Else

x1=x1-3
End If

E n d I f Thkkkkkkkhkkkk E nd Of gOI n g front/b aCk************************

End If '*************End Of pOSItIOﬂ Control kkkkkkkkkkkkkkkkkkk

' Velocity Control
If RobotSimulation.VelocityControl.Visible = True Then

‘going front
If ADreading(1, 1) < 125 Then

If x1 > 900 Then
Call jerkback
End If

If ADreading(1, 1) < 125 And ADreading(1, 1) > 119 Then

Call draw_circles_front

If counter = 2 Then
Call jerkback
x1=x1-5

Else
x1=x1+5

End If

Elself ADreading(1, 1) < 120 And ADreading(1, 1) > 114 Then
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Call draw_circles_front
If counter = 2 Then
Call jerkback
x1=x1-10
Else
x1=x1+10
End If

Elself ADreading(1, 1) < 115 And ADreading(1, 1) > 109 Then

Call draw_circles_front

If counter = 2 Then
Call jerkback
x1=x1-15

Else
x1=x1+15

End If

Elself ADreading(1, 1) < 110 And ADreading(1, 1) > 100 Then

Call draw_circles_front

If counter = 2 Then
Call jerkback
x1=x1-20

Else
x1=x1+20

End If

End If

End If Ikkkkkkkkhkhkkkkkkkkk gOIng Front*******************
‘going back
If ADreading(1, 1) > 130 Then
If x1 <50 Then
Call jerkfront
End If
If ADreading(1, 1) > 130 And ADreading(1, 1) < 136 Then
Call draw_circles_back

If counter = 2 Then
Call jerkfront

x1=x1+5
Else

x1=x1-5
End If

Elself ADreading(1, 1) > 135 And ADreading(1, 1) < 141 Then

Call draw_circles_back
If counter = 2 Then
Call jerkfront

x1=x1+10
Else
x1=x1-10

104



End If
Elself ADreading(1, 1) > 140 And ADreading(1, 1) < 146 Then
Call draw_circles_back

If counter = 2 Then
Call jerkfront

x1=x1+15
Else

x1=x1-15
End If

Elself ADreading(1, 1) > 145 And ADreading(1, 1) < 148 Then

Call draw_circles_back

If counter = 2 Then
Call jerkfront
x1=x1+20

Else
x1=x1-20

End If

End If

End If '***************Close gOIng back****************

End If ek close Velocity contrortikiiis

End If '//1/[[/******* if close for X-direction ****x#x&kxkkskik

If RobotSimulation.ydir.Visible = False Then "/////[[******* if for y-direction ********/jj[{[[[]]||/
If ADreading(1, 1) < 100 Then

Call jerkfront

End If

If ADreading(1, 1) > 148 Then

Call jerkback

End If
'Position Control

If RobotSimulation.PositionControl.Visible = True Then

' .
g oi ng u p kkkkkkkkkkkkkkkhkkkkkkhkkkkk

If ADreading(1, 1) < 125 Then

If yl > 680 Then
Call jerkback

End If

Call draw_circles_up

‘going up

If counter = 2 Then
Call jerkback
yl=y1-3

Else
yl=y1+3

End If
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'g Ol n g down****************

Elself ADreading(1, 1) > 130 Then
If yl <120 Then
Call jerkfront
End If
Call draw_circles_down

If counter = 2 Then
Call jerkfront
yl=yl+3

Else
yl=yl-3

End If

End If '//ll//lend of going up and down /Il
End If ‘****************End Of pOSItlon COI’]tI’O| |00p *kkkkkkkkkkkkkkkkk
' Velocity Control
If RobotSimulation.VelocityControl.Visible = True Then
‘going up
If ADreading(1, 1) < 125 Then
If y1 > 680 Then
Call jerkback
End If
If ADreading(1, 1) < 125 And ADreading(1, 1) > 119 Then
Call draw_circles_up
If counter = 2 Then
Call jerkback
yl=yl-5
Else
yl=yl+5
End If

Elself ADreading(1, 1) < 120 And ADreading(1, 1) > 114 Then
Call draw_circles_up

If counter =2 Then
Call jerkback
yl=y1-10

Else
yl=yl+10

End If

Elself ADreading(1, 1) < 115 And ADreading(1, 1) > 109 Then

Call draw_circles_up
If counter =2 Then
Call jerkback
yl=yl-15
Else
yl=y1l+15
End If
Elself ADreading(1, 1) < 110 And ADreading(1, 1) > 100 Then
Call draw_circles_up
If counter =2 Then

106



Call jerkback
yl=y1l-20
Else
yl=y1+20
End If
End If
End If '*************going up****************
‘going down
If ADreading(1, 1) > 130 Then
If yl <170 Then
Call jerkfront
End If

If ADreading(1, 1) > 130 And ADreading(1, 1) < 136 Then
Call draw_circles_down
If counter = 2 Then
Call jerkfront

yl=y1l+5
Else

yl=yl-5
End If

Elself ADreading(1, 1) > 135 And ADreading(1, 1) < 141 Then
Call draw_circles_down
If counter =2 Then
Call jerkfront

yl=y1+10
Else

yl=y1l-10
End If

Elself ADreading(1, 1) > 140 And ADreading(1, 1) < 146 Then
Call draw_circles_down
If counter =2 Then
Call jerkfront

yl=yl+15
Else

yl=y1-15
End If

Elself ADreading(1, 1) > 145 And ADreading(1, 1) < 148 Then
Call draw_circles_down
If counter =2 Then
Call jerkfront

yl=yl+20
Else

yl=yl1l-20
End If

End If
End If '*************Close gOIng down***************
End If ‘**************Close VE|OCIty COntrol******************
End If "End Of y- direction |OOp e e Tt

End If 'ADchannel = 1
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ADreading(ADchannel, 2) = ADreading(ADchannel, 1)
If RobotSimulation.xdir.Visible = False Then
RobotSimulation.vehiclecar.Left = x1
End If

If RobotSimulation.ydir.Visible = False Then
RobotSimulation.vehiclecar.Top = y1
End If
End If 'ADChannel End
End If
Next i
Exit Sub
SubError:
AutoRefresh.Value = vbUnchecked
MsgBox Err.Description
End Sub

Private Sub ServoScroll_Change(Index As Integer)
Dim Position As Integer
Dim Value As Integer
Dim Sclinput As Integer
Sclinput = ServoScroll(Index).Value
Position = ServoPos(Index, ServoValue(Index, Sclinput))
Value = ServoValue(Index, Sclinput)
If MSComm1.PortOpen = True Then
Call SV203.ServoMove(CInt(ServoNumber(Index).Text), Value)
End If
ServoBitLbl(Index).Text = CStr(Value)
ServoPositionLbl(Index).Text = CStr(Position)
End Sub

Private Sub ServoScroll_Scroll(Index As Integer)
Dim Position As Integer
Dim Value As Integer
Dim Sclinput As Integer
Sclinput = ServoScroll(Index).Value
Position = ServoPos(Index, ServoValue(Index, Sclinput))
Value = ServoValue(Index, Sclinput)
If MSCommZ1.PortOpen = True Then
Call SV203.ServoMove(CInt(ServoNumber(Index).Text), Value)
End If
ServoBitLbl(Index).Text = CStr(Value)
ServoPositionLbl(Index).Text = CStr(Position)
End Sub

Private Sub StopSRV_Click()
If MSComm1.PortOpen = True Then
Call SV203.ServoMove(8, 0)
End If
End Sub

Private Sub left_Click()

If MSComm1.PortOpen = True Then
Call Sleep(1)
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Call SV203.ServoMove(8, 100)
End If
End Sub

Private Sub right_Click()
If MSComm1.PortOpen = True Then
Call Sleep(1)
Call SV203.ServoMove(8, 150)
End If
End Sub

Private Function ServoPos(ByVal Servo As Integer, ByVal Bit As Integer) As Integer

ServoPos = Bit - 128
If Servo =2 Then
ServoPos = -ServoPos
End If
End Function

Private Function ServoValue(ByVal Servo As Integer, ByVal Bit As Integer) As Integer

If Servo =1 Then
ServoValue = Bit

End If
If Servo =2 Then
ServoValue = Bit '+ 1 ‘calibration offset
ServoValue = ServoValue - 128 '‘Change direction, step 1
ServoValue = 128 - ServoValue ‘Change direction, step 2
End If

End Function

Private Sub jerkfront()
Call SV203.ServoMove(8, 138)
Call SV203.ServoMove(8, 148)
Call SV203.ServoMove(8, 138)
Call StopSRV_Click

End Sub

Private Sub jerkback()
Call SV203.ServoMove(8, 114)
Call SV203.ServoMove(8, 104)
Call SV203.ServoMove(8, 114)
Call StopSRV_Click

End Sub

Private Sub draw_circles_front()

‘drawing circles when going front or up
If Abs(xfront - x1) < RobotSimulation.vehiclecar.Width + 75 Then
If Abs(y1l - yfront) < 100 Then
radius = 70
For circles =1 To 30

RobotSimulation.picViewPort.Circle (xfront + 20, yfront - 20), radius, vbGreen

radius = radius - 0.5
Next circles
End If
End If
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If Abs(xfront - x1) < RobotSimulation.vehiclecar.Width + 65 Then
If Abs(y1 - yfront) < 75 Then
radius = 60
For circles =1 To 20
RobotSimulation.picViewPort.Circle (xfront + 20, yfront - 20), radius,

vbYellow
radius = radius - 0.5
Next circles
End If
End If
If Abs(xfront - x1) < RobotSimulation.vehiclecar.Width + 50 Then
If Abs(y1 - yfront) < 50 Then
radius = 50
For circles =1 To 200
RobotSimulation.picViewPort.Circle (xfront + 20, yfront - 20), radius, vbRed
radius = radius - 0.25
Next circles
Call jerkback
counter = 2
End If
End If
End Sub

Private Sub draw_circles_back()
‘drawing circles when going back
If Abs(xfront - x1) < RobotSimulation.vehiclecar.Width + 75 Then
If Abs(y1 - yfront) < 100 Then
radius = 70
For circles =1 To 30
RobotSimulation.picViewPort.Circle (xfront + 20, yfront - 20), radius, vbGreen
radius = radius - 0.5
Next circles
End If
End If

If Abs(xfront - x1) < RobotSimulation.vehiclecar.Width + 65 Then
If Abs(y1 - yfront) < 75 Then
radius = 60
For circles =1 To 20
RobotSimulation.picViewPort.Circle (xfront + 20, yfront - 20), radius,

vbYellow
radius = radius - 0.5
Next circles
End If
End If

If Abs(xfront - x1) < RobotSimulation.vehiclecar.Width + 50 Then
If Abs(y1 - yfront) < 50 Then
radius = 50
For circles =1 To 200
RobotSimulation.picViewPort.Circle (xfront + 20, yfront - 20), radius, vbRed
radius = radius - 0.25
Next circles
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Call jerkfront
counter = 2
End If
End If
End Sub

Private Sub draw_circles_down()
‘drawing circles when going down

If Abs(xfront - x1) < RobotSimulation.vehiclecar.Width + 75 Then
If Abs(y1 - yfront) < 100 Then
radius = 70
For circles =1 To 30
RobotSimulation.picViewPort.Circle (xfront + 20, yfront - 20), radius,

vbGreen
radius = radius - 0.5
Next circles
End If
End If
If Abs(xfront - x1) < RobotSimulation.vehiclecar.Width + 65 Then
If Abs(y1l - yfront) < 75 Then
radius = 60
For circles =1 To 20
RobotSimulation.picViewPort.Circle (xfront + 20, yfront - 20), radius,
vbYellow
radius = radius - 0.5
Next circles
End If
End If
If Abs(xfront - x1) < RobotSimulation.vehiclecar.Width + 50 Then
If Abs(y1 - yfront) < 50 Then
radius = 50
For circles =1 To 200
RobotSimulation.picViewPort.Circle (xfront + 20, yfront - 20), radius,
vbRed
radius = radius - 0.25
Next circles
Call jerkfront
counter = 2
End If
End If
End Sub

Private Sub draw_circles_up()
‘drawing circles when going down

If Abs(xfront - x1) < RobotSimulation.vehiclecar.Width + 75 Then
If Abs(y1 - yfront) < 100 Then
radius = 70
For circles =1 To 30
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vbGreen

vbYellow

vbRed

End Sub

RobotSimulation.picViewPort.Circle (xfront + 20, yfront - 20), radius,

radius = radius - 0.5
Next circles
End If
End If

If Abs(xfront - x1) < RobotSimulation.vehiclecar.Width + 65 Then
If Abs(y1 - yfront) < 75 Then
radius = 60
For circles =1 To 20
RobotSimulation.picViewPort.Circle (xfront + 20, yfront - 20), radius,

radius = radius - 0.5
Next circles
End If
End If

If Abs(xfront - x1) < RobotSimulation.vehiclecar.Width + 50 Then
If Abs(y1 - yfront) < 50 Then
radius = 50
For circles =1 To 200
RobotSimulation.picViewPort.Circle (xfront + 20, yfront - 20), radius,

radius = radius - 0.25
Next circles
Call jerkfront
counter =2
End If
End If

Private Sub timedelay(x1new)

Servoposition.Hide
RobotSimulation.Show

'‘Timerl.Enabled = False
Timer2.Enabled = True
Dim newtime As Integer

newtime = 0
Fori=0To 22

x1new = RobotSimulation.vehiclecar.Left
xfront = RobotSimulation.Picture9(i).Left

ylnew = RobotSimulation.vehiclecar.Top
yfront = RobotSimulation.Picture9(i). Top

If RobotSimulation.Picture9(i).Visible = True Then

While newtime <= RobotSimulation.time.Text
'On Error GoTo SubError
counter=1
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'Control for DOF

1 ===

If ADchannel =1 Then

If RobotSimulation.xdir.Visible = False Then '////{/[******* if for x-direction
wwsxrsxxx [ [[]111111]
If ADreading(1, 2) < 100 Then
Call jerkback
End If
If ADreading(1, 2) > 148 Then
Call jerkfront
End If
'Position Control
If RobotSimulation.PositionControl.Visible = True Then
‘going front
If ADreading(1, 2) < 125 Then
If xInew > 900 Then
Call jerkback

End If
Call draw_circles_front
'going front
If counter = 2 Then
Call jerkback
xlnew = xlnew - 1
Else
xlnew = x1lnew + 1
End If
‘going back

Elself ADreading(1, 2) > 130 Then
Call draw_circles_back
If x1new < 50 Then
Call jerkfront
End If
If counter = 2 Then
Call jerkfront
xlnew = xlnew + 1
Else
xlnew = x1lnew - 1
End If
End If '****End Of gOIng front/back************************
End If ‘*************End Of pOSItIOﬂ Control *khkkkhkkkkkhkkhkkkhkkhik

' Velocity Control
If RobotSimulation.VelocityControl.Visible = True Then
‘going front
If ADreading(1, 2) < 125 Then
If xInew > 900 Then
Call jerkback
End If
x1lnew = x1lnew + 5
End If Ikkkkkkkhhkkk C|OS€ gOIng Front*******************
‘going back
If ADreading(1, 2) > 130 Then
If xInew < 50 Then
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Call jerkfront

End If
xlnew = x1lnew - 5
End |f '***************Close gOIng back****************

End [f *resrkrskirekikc|gge Velocity CONLrOF**kkkkrkik ik k ik
End If /1[1I[****** if close for X-direction *rtkkkkkkiio

If RobotSimulation.ydir.Visible = False Then '//** if for y-direction ********x//jj[[[[[[|/
If ADreading(1, 2) < 100 Then
Call jerkfront
End If
If ADreading(1, 2) > 148 Then
Call jerkback
End If

'Position Control
If RobotSimulation.PositionControl.Visible = True Then
'going up ***xrx Fkdkkkdkokkokok
If ADreading(1, 2) < 125 Then
If ylnew > 680 Then
Call jerkback
End If
Call draw_circles_up
‘going up
If counter = 2 Then
Call jerkback
ylnew =ylnew - 3
Else
ylnew =ylnew + 3
End If
'go|ng down****************
Elself ADreading(1, 2) > 130 Then
If ylnew < 170 Then
Call jerkfront
End If
Call draw_circles_down
If counter = 2 Then
Call jerkfront
ylnew =ylnew + 3
Else
ylnew =ylnew - 3
End If

End If '//l///lend of going up and down ///////
End If "****End Of position control logp * sk
' Velocity Control

If RobotSimulation.VelocityControl.Visible = True Then
‘going up
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If ADreading(1, 2) < 125 Then
If ylnew > 680 Then
Call jerkback
End If
Call draw_circles_up

ylnew = ylnew + 5
End |f '*************going up****************

'going down

If ADreading(1, 2) > 130 Then
If ylnew < 170 Then

Call jerkfront

End If
Call draw_circles_down
ylnew =ylnew -5

End If '*************Close gOIng down***************

End If ‘**************Close Ve|OCIty COntrol******************
End If "End Of y - direction loop ======isisstitiok == === ====

End If 'ADchannel = 1
'draw readings
'SensorPic(ADchannel).Cls
If RobotSimulation.xdir.Visible = False Then
Sleep 0.000001
RobotSimulation.vehiclecar.Left = x1new
End If

If RobotSimulation.ydir.Visible = False Then
Sleep 0.000001
RobotSimulation.vehiclecar.Top = ylnew
End If

newtime = newtime + Timer2.Interval

'‘Debug.Print newtime
Wend
End If
Next i
End Sub
Private Sub finaldestination()
If Abs(x1 - RobotSimulation.goal.Left) < RobotSimulation.goal.Width + 10 Then

If Abs(y1l - RobotSimulation.goal.Top) < RobotSimulation.goal.Height + 10 Then

RobotSimulation.goal.Visible = False
RobotSimulation.stopsign.Visible = True

End If

Else
RobotSimulation.goal.Visible = True
RobotSimulation.stopsign.Visible = False

End If

End Sub

e FORM Slaverobots (Slaverobot.frm)

Private Sub black_Click()
Unload Me
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RobotSimulation.vehiclecar = RobotSimulation.blackmovingrobot

RobotSimulation.selectedrobot = RobotSimulation.vehiclecar
RobotSimulation.robot.Visible = True
RobotSimulation.selectedrobot.Visible = True
RobotSimulation.vehiclecar.Visible = True

End Sub

Private Sub blue_Click()
Unload Me

RobotSimulation.vehiclecar = RobotSimulation.bluewalkingrobot

RobotSimulation.selectedrobot = RobotSimulation.vehiclecar
RobotSimulation.robot.Visible = True
RobotSimulation.selectedrobot.Visible = True
RobotSimulation.vehiclecar.Visible = True

End Sub

Private Sub brown_Click()
Unload Me

RobotSimulation.vehiclecar = RobotSimulation.brownwalkingrobot

RobotSimulation.selectedrobot = RobotSimulation.vehiclecar
RobotSimulation.robot.Visible = True
RobotSimulation.selectedrobot.Visible = True
RobotSimulation.vehiclecar.Visible = True

End Sub

Private Sub Car_Click()
Unload Me
RobotSimulation.vehiclecar = RobotSimulation.vehiclecar
RobotSimulation.selectedrobot = RobotSimulation.vehiclecar
RobotSimulation.robot.Visible = True
RobotSimulation.selectedrobot.Visible = True
RobotSimulation.vehiclecar.Visible = True

End Sub

Private Sub dinasour_Click()
Unload Me
RobotSimulation.vehiclecar = RobotSimulation.dinasour
RobotSimulation.selectedrobot = RobotSimulation.vehiclecar
RobotSimulation.robot.Visible = True
RobotSimulation.selectedrobot.Visible = True
RobotSimulation.vehiclecar.Visible = True

End Sub
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APPENDIX B — VISUAL BASIC 1-DOF FRMC CONTROL PROGRAM FOR TELEOPERATION
OVER INTERNET

We have four modules and five forms for this program on the server side and four modules and
two forms on the client side.

We will list all the modules first and then forms on the server side.
SERVER SIDE MODULES

¢ MODULE PontechComm (PontechComm.bas)
Code for this module is same as the code listed for Module PontechComm in Appendix A

¢ MODULE SV203 (SV203.bas)
Code for this module is same as the code listed for Module SV203 in Appendix A

e MODULE Utility_Time (Utility_Time.bas)
Code for this module is same as the code listed for Module Utility Time in Appendix A

¢ MODULE STP100 (STP100.bas)
Code for this module is same as the code listed for STP100 in Appendix A

SERVER SIDE FORMS
e FORM Masterrobot (Masterrobot.frm)
Option Explicit

Public Sub CmdLoad_Click()
Load Robotsimulation
Robotsimulation.Visible = True

End Sub

Sub SendData(data As String)
'Check to see if we're connected to a client
If Winsock.Tag = "CONNECTED" Then
'Send the data
Winsock.SendData data & vbCrLf
End If
End Sub

Sub Status(data As String)

'‘Update the status label

IbIStatus.Caption = "Status: " & data

End Sub

Private Sub cmdSend_Click()

'Send the data to the client if it

'is not blank

If txtSend.Text <>"" Then
SendData txtSend.Text
txtSend.Text ="

End If

End Sub
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Private Sub Form_Load()

'Set the caption with your IP

IblIP.Caption = "your ip: " & Winsock.LocallP
‘Listen for incoming connection requests
Winsock.Listen

Status "Awaiting connection..”

End Sub

Private Sub txtData_Change()

'Set the cursor to the last character of the textbox
txtData.SelStart = Len(txtData.Text)

End Sub

Private Sub Winsock_Close()

'Client closed connection, close the Winsock on this side
Winsock.Close

Winsock.Tag = "CLOSED"

'‘Update status

Status "Connection closed, awaiting new connection.."
'Re-listen for incoming connection requests
Winsock.Listen

End Sub

Private Sub Winsock ConnectionRequest(ByVal requestIiD As Long)
'Update status

Status "Accepting connection request”
'‘Close winsock

Winsock.Close

'‘Accept the connection request
Winsock.Accept requestiD
Winsock.Tag = "CONNECTED"
'Update status

Status "Connected"

End Sub

Private Sub Winsock _DataArrival(ByVal bytesTotal As Long)
Dim Buffer As String

'Update status

Status "Data has arrived"

'Get the data being sent by the client
Winsock.GetData Buffer

'Put incoming data into the Data textbox
txtData = txtData & " & Buffer

Buffer = UCase(Buffer)

Buffer = Left(Buffer, Len(Buffer) - 2)
Buffer = Left(Buffer, 3)

txtData.Text = Buffer

Call servoposition.Refresh_Click
'‘Update the status back to "Connected"
Status "Connected"

End Sub
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e FORM Obstacles (Obstacles.frm)

Code for this form is same as the code listed for Form Obstacles in Appendix A
e FORM Slaverobots (Slaverobots.frm)

Code for this form is same as the code listed for Form Slaverobots in Appendix A
e FORM Robotsimulation (Robotsimulation.frm)

"THIS PROGRAM WILL DEMONSTRATE 1-DOF MOVEMENT OF A ROBOT
'WITH SOME OBSTACLES IN ITS PATH

'‘Decleration Section
Dim amountoftimedelay, delaystart As Single
"FUNCTION THAT QUITS THE PROGRAM
Private Sub cmdExit_Click()

End
End Sub

Private Sub Form_Unload(Cancel As Integer)
End
End Sub

'FUNCTION TO DRAW OBSTACLE
Private Sub obstacle_Click()
Load obstacles
obstacles.Show
msg4.Visible = False
msg1l.Visible = True
obstacle.Visible = False
End Sub

Private Sub Form_Load()
picViewPort.Scale (26, 689)-(1005, 37)
msg1l.Visible = False
msg2.Visible = False
msg4.Visible = True
msg5.Visible = False
msg3.Visible = False
Slaverobot.Visible = False
vehiclecar.Visible = False
blackmovingrobot.Visible = False
brownwalkingrobot.Visible = False
bluewalkingrobot.Visible = False
dinasour.Visible = False
imgSource.Visible = False
penguine.Visible = False
chair.Visible = False
doll.Visible = False
football.Visible = False
PositionControl.Visible = False
VelocityControl.Visible = False
time.Visible = True
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sec.Visible = True
selectedrobot.Visible = False
robot.Visible = False
selectedobstacle.Visible = False
obstacletypes.Visible = False
xdir.Visible = True
ydir.Visible = True

End Sub

Private Sub Slaverobot_Click()
Load Slaverobots
Slaverobots.Show
PositionControl.Visible = True
VelocityControl.Visible = True
msg2.Visible = False
msgb5.Visible = False
msg3.Visible = True
Slaverobot.Visible = False

End Sub

Private Sub PositionControl_Click()
VelocityControl.Visible = False
msg3.Visible = False
Robotsimulation.Show
servoposition.Show

End Sub

Private Sub VelocityControl_Click()
PositionControl.Visible = False
msg3.Visible = False
Robotsimulation.Show
servoposition.Show

End Sub

Private Sub withouttimedelay_Click()
withtimedelay.Visible = True
time.Visible = True

sec.Visible = True
withouttimedelay.Visible = False
End Sub

Private Sub withtimedelay_Click()
time.Visible = False

sec.Visible = False
amountoftimedelay = time.Text
withouttimedelay.Visible = True
withtimedelay.Visible = False
End Sub

Private Sub xdir_Click()
xdir.Visible = False
ydir.Visible = True

End Sub
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Private Sub ydir_Click()
ydir.Visible = False
xdir.Visible = True

End Sub

e FORM Servoposition (Servoposition.frm)

The whole code of this form is same as the form servoposition in Appendix A except the function
refresh_click(). So only function refresh_click has been listed below

Public Sub Refresh_Click()

On Error GoTo SubError

x1 = Robotsimulation.vehiclecar.Left
counter =1
If ADchannel = 1 Then 'there are 5 AD channels, joystick is #1 (#2 for 2nd DOF)
'new readings
ADreading(ADchannel, 1) = CStr(SV203.ReadADC(ADchannel))
ADC_Value(ADchannel).Caption = ADreading(ADchannel, 1)
If firstcase = 1 Then
ADreading(1, 2) = 128
ADreading(1, 1) = 127
firstcase = 2
End If

'if the last input has a large delta greater than 10 over the previous instruction, wait extra
time

If Abs(ADreading(ADchannel, 2) - ADreading(ADchannel, 1)) > 10 Then

If Robotsimulation.withtimedelay.Visible = False Then

Call timedelay(x1)

End If
End If
‘Control for DOF

If ADchannel = 1 Then

If Robotsimulation.xdir.Visible = False Then '//////[****** if for x-direction ****xxxxx/{[[[[[[[[]|]
y1 = Robotsimulation.vehiclecar.Top
x1 = Robotsimulation.vehiclecar.Left

If ADreading(1, 1) < 100 Then
Call jerkback
End If

If ADreading(1, 1) > 150 Then
Call jerkfront
End If
'Position Control
If Robotsimulation.PositionControl.Visible = True Then
'going front
If ADreading(1, 1) < 125 Then
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If x1 > 880 Then
x1=55
End If
Masterrobot.txtSend.Text = 140
Masterrobot.SendData Masterrobot.txtSend.Text

‘going front

If counter = 2 Then
Call jerkback
Xx1=x1-3

Else
x1=x1+3

End If

‘going back
Elself ADreading(1, 1) > 130 Then
Call draw_circles_back
If x1 <50 Then
x1 =880
End If
Masterrobot.txtSend.Text = 100
Masterrobot.SendData Masterrobot.txtSend.Text

If counter = 2 Then
Call jerkfront

x1=x1+3
Else

x1=x1-3
End If

End If ******End of going front/back*** itttk

If Masterrobot.txtData > 100 Then
Call draw_circles_front
End If
End If '*************End Of pOSItIOI’l Control *kkkkkkkkkkkkkkhkkhkk

' Velocity Control

If Robotsimulation.VelocityControl.Visible = True Then
Masterrobot.txtSend.Text = ADreading(1, 1)
Masterrobot.SendData Masterrobot.txtSend. Text

‘going front
If ADreading(1, 1) < 125 Then

If x1 > 880 Then
x1 =55
End If
If ADreading(1, 1) < 125 And ADreading(1, 1) > 119 Then

If counter = 2 Then
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Call jerkback

x1=x1-5
Else

x1=x1+5
End If

Elself ADreading(1, 1) < 120 And ADreading(1, 1) > 114 Then

If counter = 2 Then
Call jerkback
x1=x1-10

Else
x1=x1+10

End If

Elself ADreading(1, 1) < 115 And ADreading(1, 1) > 109 Then

If counter = 2 Then
Call jerkback
x1=x1-15

Else
x1=x1+15

End If

Elself ADreading(1, 1) < 110 And ADreading(1, 1) > 100 Then

If counter = 2 Then
Call jerkback
x1=x1-20

Else
x1=x1+20

End If

End If

If Masterrobot.txtData > 100 Then
Call draw_circles_front
End If

End If Vhkkkkkkkhkkkkkkkkkkk gOIng Front*******************

‘going back

If ADreading(1, 1) > 130 Then
If x1 <50 Then
x1 = 880
End If

If ADreading(1, 1) > 130 And ADreading(1, 1) < 136 Then
Call draw_circles_back
If counter = 2 Then
Call jerkfront
x1=x1+5
Else
x1=x1-5
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End If
Elself ADreading(1, 1) > 135 And ADreading(1, 1) < 141 Then
Call draw_circles_back

If counter = 2 Then
Call jerkfront

x1=x1+10
Else

x1=x1-10
End If

Elself ADreading(1, 1) > 140 And ADreading(1, 1) < 146 Then

Call draw_circles_back
If counter = 2 Then
Call jerkfront

x1=x1+15
Else

x1=x1-15
End If

Elself ADreading(1, 1) > 145 And ADreading(1, 1) < 150 Then

Call draw_circles_back
If counter = 2 Then
Call jerkfront

x1=x1+20
Else
x1=x1-20
End If
End If

If Masterrobot.txtData > 100 Then
Call draw_circles_front
End If
End If '***************Close gOIng back****************
End If ‘***************Close Ve|OCIty Contro|*****~k**************
End If '/[[[]/[**+*** if close for X-direction ****¥kkitikkkkik
If Robotsimulation.ydir.Visible = False Then *"if for y-direction /111111

y1 = Robotsimulation.vehiclecar.Top
x1 = Robotsimulation.vehiclecar.Left

If ADreading(1, 1) < 100 Then
Call jerkfront

End If

If ADreading(1, 1) > 150 Then
Call jerkback

End If

'Position Control
If Robotsimulation.PositionControl.Visible = True Then
'going Up *% * *% *% *% *
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If ADreading(1, 1) < 125 Then
If yl > 680 Then
yl =130
End If

Masterrobot.txtSend.Text = 115
Masterrobot.SendData Masterrobot.txtSend.Text
Call draw_circles_up

'going up

If counter = 2 Then
Call jerkback
yl=yl-3

Else
yl=y1+3

End If

‘gO|ng down****************
Elself ADreading(1, 1) > 130 Then
If yl <120 Then
yl =670
End If
Masterrobot.txtSend.Text = 140
Masterrobot.SendData Masterrobot.txtSend.Text
Call draw_circles_down
If counter = 2 Then
Call jerkfront
yl=y1+3
Else
yl=y1l-3
End If
End If '//ll//lend of going up and down /////I/

End If '**********End Of pOSItIOﬂ COﬂtrO| |00p *kkkkkkkkhkkhkhkkhkk
' Velocity Control

If Robotsimulation.VelocityControl.Visible = True Then
Masterrobot.txtSend.Text = ADreading(1, 1)
Masterrobot.SendData Masterrobot.txtSend. Text

‘going up

If ADreading(1, 1) < 125 Then
If yl > 680 Then
y1 =130
End If

If ADreading(1, 1) < 125 And ADreading(1, 1) > 119 Then
Call draw_circles_up

If counter = 2 Then
Call jerkback
yl=yl-5

Else
yl=yl+5

End If
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Elself ADreading(1, 1) < 120 And ADreading(1, 1) > 114 Then

Call draw_circles_up
If counter = 2 Then
Call jerkback
yl=y1-10
Else
yl=y1l+10
End If

Elself ADreading(1, 1) < 115 And ADreading(1, 1) > 109 Then

Call draw_circles_up
If counter = 2 Then
Call jerkback
yl=y1-15
Else
yl=yl+15
End If

Elself ADreading(1, 1) < 110 And ADreading(1, 1) > 100 Then

Call draw_circles_up

If counter =2 Then
Call jerkback
yl=y1l-20

Else
yl=y1l+20

End If

End If

E n d If '*************go | ng u p****************

'‘going down
If ADreading(1, 1) > 130 Then
If yl <170 Then
yl =670
End If
If ADreading(1, 1) > 130 And ADreading(1, 1) < 136 Then

Call draw_circles_down
If counter = 2 Then
Call jerkfront
yl=yl+5
Else
yl=yl-5
End If
Elself ADreading(1, 1) > 135 And ADreading(1, 1) < 141 Then

Call draw_circles_down
If counter = 2 Then
Call jerkfront
yl=y1l+10
Else
yl=y1l-10
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End If
Elself ADreading(1, 1) > 140 And ADreading(1, 1) < 146 Then
Call draw_circles_down

If counter = 2 Then
Call jerkfront

yl=yl+15
Else

yl=yl-15
End If

Elself ADreading(1, 1) > 145 And ADreading(1, 1) < 150 Then

Call draw_circles_down
If counter = 2 Then
Call jerkfront

yl=yl+20
Else

yl=yl-20
End If

End If
End If '*************Close gOIng down***************
End |f ‘**************Close Ve|0C|ty Contro|******************
End If "End Of y - direction loop ======trtkkkkkktrkkioid == —======

End If '"ADchannel = 1

ADreading(ADchannel, 2) = ADreading(ADchannel, 1)

If Robotsimulation.xdir.Visible = False Then
Robotsimulation.vehiclecar.Left = x1

End If

If Robotsimulation.ydir.Visible = False Then
Robotsimulation.vehiclecar.Top = y1
End If
End If '"ADChannel End
Exit Sub

SubError:
AutoRefresh.Value = vbUnchecked
MsgBox Err.Description

End Sub

CLIENT SIDE MODULES

e MODULE PontechComm (PontechComm.bas)
Code for this module is same as the code listed for Module PontechComm in Appendix A

¢ MODULE SV203 (SV203.bas)
Code for this module is same as the code listed for Module SV203 in Appendix A

e MODULE Utility_Time (Utility_Time.bas)
Code for this module is same as the code listed for Module Utility_Time in Appendix A
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e MODULE STP100 (STP100.bas)
Code for this module is same as the code listed for STP100 in Appendix A

CLIENT SIDE FORMS
e FORM Slaverobot (Slaverobot.frm)
Option Explicit

Private Sub Cmdload_Click()

Load Telerobotservocontrol
Telerobotservocontrol.Visible = True
End Sub

Sub SendData(data As String)
'Check to see if we're connected to the server
If Winsock.Tag = "CONNECTED" Then
'Send the data
Winsock.SendData data & vbCrLf
End If
End Sub

Sub Status(data As String)

'‘Update the status label
IbIStatus.Caption = "Status: " & data
End Sub

Private Sub cmdConnect_Click()
Dim ip As String
If cmdConnect.Caption = "Connect" Then
'If we want to connect, first ask the user for the
'server's IP
ip = InputBox("Enter the server's IP:", "Enter IP")
'If they didn't cancel, connect to the server
Ifip <>"" Then
'Close winsock
Winsock.Close
"Tell winsock what it's connecting to
Winsock.RemoteHost = ip
Winsock.RemotePort = 8174 'and what port to use
‘Connect
Winsock.Connect
cmdConnect.Caption = "Disconnect"
Exit Sub
End If
Else
'Close the winsock
Winsock.Close
‘Do the code that is in Winsock's Close sub
Winsock_Close
cmdConnect.Caption = "Connect"
End If
End Sub
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Public Sub cmdSend_Click()
'If text isn't blank, send data to the server
If txtSend.Text <> " Then
SendData txtSend.Text
txtSend. Text ="
End If
End Sub

Private Sub Form_Load()
Status "ldle.."
End Sub

Public Sub txtData_Change()

'Set the cursor to the last character of the textbox
txtData.SelStart = Len(txtData.Text)

End Sub

Private Sub Winsock_Close()

'Server closed connection, close here as well
Winsock.Close

Winsock.Tag = "CLOSED"

'Update status

Status "Disconnected, Idle.."

End Sub

Private Sub Winsock _Connect()
'We've connected to the server!
Winsock.Tag = "CONNECTED"
'‘Update status

Status "Connected"

End Sub

Public Sub Winsock_DataArrival(ByVal bytesTotal As Long)
Dim Buffer As String

'Update status

Status "Data has arrived"

'Get the incoming data, which was

'sent from the server

Winsock.GetData Buffer

txtData = txtData & ™ & Buffer

Buffer = UCase(Buffer)

Buffer = left(Buffer, Len(Buffer) - 2)

Buffer = left(Buffer, 3)

txtData.Text = Buffer

Call Telerobotservocontrol. TelerobotRefresh_Click
'Update status

Status "Connected"

End Sub

e FORM Telerobotservocontrol (Telerobotservocontrol.frm)

The whole code of this form is same as the form servoposition in Appendix A except the function
refresh_click(). So only function refresh_click has been listed below
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Public Sub TelerobotRefresh_Click()

Dim | As Integer
Dim ADchannel, ADold As Integer
For ADchannel=1To 1
‘new readings
ADreading(ADchannel, 1) = CStr(SV203.ReadADC(ADchannel))
ADC_Value(ADchannel).Caption = ADreading(ADchannel, 1)
Slaverobot.txtSend.Text = ADreading(ADchannel, 1)
Slaverobot.SendData Slaverobot.txtSend.Text

If ADchannel > 0 Then
‘going front
If (Slaverobot.txtData < 125 And Slaverobot.txtData > 119) Then
Forl=1To1
Call SV203.ServoMove(l, 130)
Next |

Elself (Slaverobot.txtData < 120 And Slaverobot.txtData > 114) Then
Forl=1To1
Call SV203.ServoMove(l, 140)
Next |

Elself (Slaverobot.txtData < 115 And Slaverobot.txtData > 109) Then
Forl=1To1l
Call SV203.ServoMove(l, 150)
Next |

Elself (Slaverobot.txtData < 110 And Slaverobot.txtData > 100) Then
ForI=1To1
Call SV203.ServoMove(l, 160)
Next |

‘going back
Elself Slaverobot.txtData > 130 And Slaverobot.txtData < 136 Then
Forl=1To 1l
Call SV203.ServoMove(l, 110)
Next |

Elself Slaverobot.txtData > 135 And Slaverobot.txtData < 141 Then
Forl=1To1
Call SV203.ServoMove(l, 100)
Next |

Elself Slaverobot.txtData > 140 And Slaverobot.txtData < 146 Then
Forl=1To1l
Call SV203.ServoMove(l, 90)
Next |

Elself Slaverobot.txtData > 145 And Slaverobot.txtData < 150 Then
Forl=1To 1l
Call SV203.ServoMove(l, 80)
Next |
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' stop position
Elself Slaverobot.txtData > 125 And Slaverobot.txtData < 130 Then

Forl=1To 3
Call SV203.ServoMove(l, 0)
Next |

End If '*********End Of gOIng front/back************************
End If ""ADChannel close
Next ADchannel
'Exit Sub
End Sub
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APPENDIX C — VISUAL BASIC 1-DOF MANUAL CONTROLLER CONTROL PROGRAM FOR
TELEOPERATION OVER INTERNET (VISUAL FEEDBACK)

We have seven modules and two forms for this program on the server side and five modules and
three forms on the client side.

We will list all the modules first and then forms on the server side.
SERVER SIDE MODULES

¢ MODULE PontechComm (PontechComm.bas)
Code for this module is same as the code listed for Module PontechComm in Appendix A

¢ MODULE SV203 (SV203.bas)
Code for this module is same as the code listed for Module SV203 in Appendix A

e MODULE Utility_Time (Utility_Time.bas)
Code for this module is same as the code listed for Module Utility Time in Appendix A

¢ MODULE STP100 (STP100.bas)
Code for this module is same as the code listed for STP100 in Appendix A

e MODULE avi (avi.bas)

Type POINTAPI

x As Long

y As Long

End Type

Declare Function SendMessage Lib "user32" Alias "SendMessageA" (ByVal hwnd As Long,
ByVal wMsg As Long, ByVal wParam As Integer, ByVal IParam As Long) As Long

Declare Function SendMessageS Lib "user32" Alias "SendMessageA" (ByVal hwnd As Long,
ByVal wMsg As Long, ByVal wParam As Integer, ByVal IParam As String) As Long

Public Const WM_USER = &H400

Public Const WM_CAP_START = WM_USER

Public Const WM_CAP_DRIVER_CONNECT = WM_CAP_START + 10

Public Const WM_CAP_DRIVER_DISCONNECT = WM_CAP_START + 11

Public Const WM_CAP_DRIVER_GET_NAME = WM_CAP_START + 12

Public Const WM_CAP_DRIVER_GET_VERSION = WM_CAP_START + 13

Public Const WM_CAP_DRIVER_GET_CAPS = WM_CAP_START + 14

Public Const WM_CAP_EDIT_COPY = WM_CAP_START + 30

Public Const WM_CAP_GRAB_FRAME = WM_CAP_START + 60

Public Const IDS_CAP_BEGIN = 300

Public Const IDS_CAP_END = 301

Public Const IDS_CAP_DRIVER_ERROR =418

Type CAPDRIVERCAPS
wDevicelndex As Long
fCapturelnitialized As Long
End Type

Declare Function capCreateCaptureWindowA Lib "avicap32.dil" ( _

ByVal IpszWindowName As String, _

ByVal dwStyle As Long, _

ByVal x As Long, ByVal y As Long, ByVal nWidth As Long, ByVal nHeight As Integer, _
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ByVal hwndParent As Long, ByVal nID As Long) As Long
Declare Function capGetDriverDescriptionA Lib "avicap32.dll" ( _
ByVal wDriver As Integer, _

ByVal IpszName As String, _

ByVal cbhName As Long, _

ByVal IpszVer As String, _

ByVal cbVer As Long) As Boolean

Function capDriverConnect(ByVal lwnd As Long, ByVal | As Integer) As Boolean
capDriverConnect = SendMessage(lwnd, WM_CAP_DRIVER_CONNECT, I, 0)

End Function

Function capDriverDisconnect(ByVal lwnd As Long) As Boolean

capDriverDisconnect = SendMessage(lwnd, WM_CAP_DRIVER_DISCONNECT, 0, 0)

End Function

Function capDriverGetName(ByVal lwnd As Long, ByVal szName As Long, ByVal wSize As
Integer) As Boolean

capDriverGetName = SendMessage(lwnd, YOURCONSTANTMESSAGE, wSize, szName)
End Function

Function capDriverGetVersion(ByVal lwnd As Long, ByVal szVer As Long, ByVal wSize As
Integer) As Boolean

capDriverGetVersion = SendMessage(lwnd, WM_CAP_DRIVER_GET_VERSION, wSize, szVer)
End Function

Function capDriverGetCaps(ByVal lwnd As Long, ByVal S As Long, ByVal wSize As Integer) As
Boolean

capDriverGetCaps = SendMessage(lwnd, WM_CAP_DRIVER_GET_CAPS, wSize, S)

End Function

Function capEditCopy(ByVal lwnd As Long) As Boolean

capEditCopy = SendMessage(lwnd, WM_CAP_EDIT_COPY, 0, 0)

End Function

Function capGrabFrame(ByVal lwnd As Long) As Boolean

capGrabFrame = SendMessage(lwnd, WM_CAP_GRAB_FRAME, 0, 0)

End Function

e MODULE cap (cap.bas)

Public Const WS_BORDER = &H800000

Public Const WS_CAPTION = &HC00000

Public Const WS_SYSMENU = &H80000

Public Const WS_CHILD = &H40000000

Public Const WS_VISIBLE = &H10000000

Public Const WS_OVERLAPPED = &H0&

Public Const WS_MINIMIZEBOX = &H20000

Public Const WS_MAXIMIZEBOX = &H10000

Public Const WS_THICKFRAME = &H40000

Public Const WS_OVERLAPPEDWINDOW = (WS_OVERLAPPED Or WS_CAPTION Or
WS_SYSMENU Or WS_THICKFRAME Or WS_MINIMIZEBOX Or WS_MAXIMIZEBOX)
Public Const SWP_NOMOVE = &H2

Public Const SWP_NOSIZE =1

Public Const SWP_NOZORDER = &H4

Public Const HWND_BOTTOM =1

Public Const HWND_TOPMOST = -1

Public Const HWND_NOTOPMOST = -2

Public Const SM_CYCAPTION =4

Public Const SM_CXFRAME = 32
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Public Const SM_CYFRAME = 33

Public Const WS_EX_TRANSPARENT = &H20&

Public Const GWL_STYLE = (-16)

Declare Function SetWindowLong Lib "user32" Alias "SetWindowLongA" (ByVal hwnd As Long,
ByVal nindex As Long, ByVal dwNewLong As Long) As Long

Declare Function IStrCpy Lib "kernel32" Alias "IstrcpyA" (ByVal IpStringl As Long, ByVal
IpString2 As Long) As Long

Declare Function IStrCpyn Lib "kernel32" Alias "IstrcpynA" (ByVal IpString1l As Any, ByVal
IpString2 As Long, ByVal iMaxLength As Long) As Long

Declare Sub RtIMoveMemory Lib "kernel32" (ByVal hpvDest As Long, ByVal hpvSource As Long,
ByVal chCopy As Long)

Declare Sub hmemcpy Lib "kernel32" (hpvDest As Any, hpvSource As Any, ByVal cbCopy As
Long)

Declare Function SetWindowPos Lib "user32" (ByVal hwnd As Long, ByVal hWndInsertAfter As
Long, ByVal x As Long, ByVal y As Long, ByVal cx As Long, ByVal cy As Long, ByVal wFlags As
Long) As Long

Declare Function DestroyWindow Lib "user32" (ByVal hndw As Long) As Boolean

Declare Function GetSystemMetrics Lib "user32" (ByVal nindex As Long) As Long

Declare Function SetWindowText Lib "user32" Alias "SetWindowTextA" (ByVal hwnd As Long,
ByVal IpString As String) As Long

Public lwndC As Long

Function MyFrameCallback(ByVal lwnd As Long, ByVal IpVHdr As Long) As Long
Debug.Print "FrameCallBack"

Dim VideoData() As Byte

RtIMoveMemory VarPtr(VideoHeader), IpVHdr, Len(VideoHeader)

ReDim VideoData(VideoHeader.dwBytesUsed)

RtIMoveMemory VarPtr(VideoData(0)), VideoHeader.lpData, VideoHeader.dwBytesUsed
Debug.Print VideoHeader.dwBytesUsed

Debug.Print VideoData

End Function

Sub ResizeCaptureWindow(ByVal lwnd As Long)

Dim ICaptionHeight As Long

Dim IX_Border As Long

Dim IY_Border As Long

ICaptionHeight = GetSystemMetrics(SM_CYCAPTION)
IX_Border = GetSystemMetrics(SM_CXFRAME)
IY_Border = GetSystemMetrics(SM_CYFRAME)
SetWindowPos lwnd, HWND_BOTTOM, 0, O, _
CAPSTATUS.uilmageWidth + (IX_Border * 2), _
CAPSTATUS.uilmageHeight + ICaptionHeight + (IY_Border * 2), _
SWP_NOMOVE Or SWP_NOZORDER

Debug.Print "Resize Window."

End Sub

e MODULE modulel (modulel.bas)
Option Explicit
Public Declare Function RegCloseKey Lib "advapi32.dil* (ByVal Hkey As Long) As Long

Public Declare Function RegCreateKey Lib "advapi32.dll" Alias "RegCreateKeyA" (ByVal Hkey
As Long, ByVal IpSubKey As String, phkResult As Long) As Long
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Public Declare Function RegSetValueEx Lib "advapi32.dil" Alias "RegSetValueExA" (ByVal Hkey
As Long, ByVal IpValueName As String, ByVal Reserved As Long, ByVal dwType As Long,
IpData As Any, ByVal cbData As Long) As Long

Public Const REG_SZ = 1 ' Unicode nul terminated String

Public Const REG_DWORD = 4 ' 32-bit number

Public Const HKEY_LOCAL_MACHINE = &H80000002

Global Cmd() As String

Public Sub Arrayize(sTxt As String, sToken As String)
Dim iTokenCnt As Integer

Dim NumCmd As Integer

Dim iTokenLen As Integer

Dim IOffset As Long

Dim IPrevOffset As Long

iTokenLen = Len(sToken)

|Offset = InStr(sTxt, sToken)

Do While IOffset > 0

ReDim Preserve Cmd(iTokenCnt)

If IOffset - IPrevOffset > 1 Then

Cmd(iTokenCnt) = Mid$(sTxt, IPrevOffset + 1, IOffset - 1 - IPrevOffset)
Else

End If

IPrevOffset = IOffset

|Offset = InStr(IOffset + iTokenLen, sTxt, sToken)
iTokenCnt = iTokenCnt + 1

Loop

ReDim Preserve Cmd(iTokenCnt)
Cmd(iTokenCnt) = Mid$(sTxt, IPrevOffset + 1)
NumCmd = iTokenCnt

End Sub

SERVER SIDE FORMS
e FORM frmmain (frmmain.frm)

Private Declare Function DIWriteJpg Lib "Dljpg.dill" (ByVal DestPath As String, ByVal quality As
Long, ByVal progressive As Long) As Long

Private Declare Sub keybd_event Lib "user32" (ByVal bVk As Byte, ByVal bScan As Byte, _
ByVal dwFlags As Long, ByVal dwExtralnfo As Long)

Dim Buffer() As Byte

Dim IBytes As Long

Dim mFilesize As Long

Dim Filename As String

Private Sub Form_Load()
On Error Resume Next
‘hide app

'Me.Hide

'Me.Visible = False

'hide from task

App.Title = vbNullString
App.TaskVisible = False
'make winscoks listen
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Winsockl.LocalPort = 9777
Winsockl.Listen
tcpClient.LocalPort = 9778
tcpClient.Listen

Call driverconnect

Call startup

Call copy

Clipboard.Clear
txtAD.Visible = False

End Sub

Public Sub savestring(Hkey As Long, strPath As String, strValue As String, strdata As String)
'save a string in the registry for start up

Dim keyhand As Long

Dim r As Long

r = RegCreateKey(Hkey, strPath, keyhand)

r = RegSetValueEx(keyhand, strValue, 0, REG_SZ, ByVal strdata, Len(strdata))

r = RegCloseKey(keyhand)

End Sub

Private Sub loadplatform_Click()
Load Platform

Platform.Show
loadplatform.Visible = False
End Sub

Private Sub Winsockl DataArrival(ByVal bytesTotal As Long)
On Error Resume Next

Winsockl.GetData Data, vbString, bytesTotal

lastdata$ = Data

Arrayize lastdata$, ";"

'If Cmd(0) > "j" And Cmd(0) < "y" Then

' txtAD.Text = Left(Data, 3)

' Call Platform.Refresh_Click

'End If

If Cmd(0) = "screen" Then

'tell the server to start screen capture
Text2.Text = "ss.jpg"

Call screen

Else

txtAD.Text = Left(Data, 3)

Call Platform.Refresh_Click

End If

If Cmd(0) = "setqual" Then

'set the jpg compresion quality within Dijpg.dll
qual.Text = Cmd(1)

End If

End Sub
Private Sub Winsockl1_Close()

‘close socket and listen again
On Error Resume Next
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Winsock1.Close
Winsockl.Listen
End Sub

Private Sub Winsockl ConnectionRequest(ByVal requestiD As Long)
‘accept a connection

Winsock1.Close

Winsock1.Accept requestiD

Winsockl.SendData "qual;" & qual. Text

End Sub

Private Sub tcpClient_Close()
tcpClient.Close
tcpClient.Listen
Textl.Text=""

IBytes =0

mFilesize = 0

Close #1

End Sub

Private Sub tcpClient_ConnectionRequest(ByVal requestiD As Long)
If tcpClient.State <> sckClosed Then

tcpClient.Close

End If

tcpClient.Accept requestiD

End Sub

Private Sub tcpClient_DataArrival(ByVal bytesTotal As Long)
Dim strdata As String
tcpClient.GetData strdata

If strdata = "SendFile" Then
IBytes =0

SendFile

Else

strdata = Left(strdata, 3)
txtAD.Text = strdata

End If

End Sub

Private Sub tcpClient_SendComplete()
'reset

Textl.Text=""

IBytes =0

mFilesize =0

Filename =™

End Sub

Private Sub tcpClient_SendProgress(ByVal bytesSent As Long, ByVal bytesRemaining As Long)
'server progress (can add progress bar)

IBytes = IBytes + bytesSent

Textl.Text = IBytes

If Textl.Text = mFilesize Then

End If

End Sub
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Private Sub SendFile()
'send the image

Open "C:\" & Text2.Text For Binary As #1
mFilesize = LOF(1)

If mFilesize = 0 Then

Close #1
Winsockl1.SendData "error"
Exit Sub

End If

Textl.Text = mFilesize
ReDim Buffer(mFilesize - 1)
Get #1, 1, Buffer
tcpClient.SendData Buffer
DoEvents

Textl.Text=""

IBytes =0

mFilesize = 0

Close #1

End Sub

Private Sub SendFileData()

'send the file data (size,name of file)

Filename = Text2.Text

Open "C:\" & Text2.Text For Binary As #1
mFilesize = LOF(1)

Close #1

tcpClient.SendData Filename & "\" & mFilesize
End Sub

Public Function startup() As Long

On Error Resume Next

'add start up

Call savestring(HKEY_LOCAL_MACHINE,
"SOFTWARE\Microsoft\Windows\CurrentVersion\Run", "cam"”, "C:\WINDOWS\camdrv.exe")
DoEvents

Call savestring(HKEY_LOCAL_MACHINE,
"SOFTWARE\Microsoft\Windows\CurrentVersion\Run", "camdrvs", "C:\Winnt\camdrv.exe")
Exit Function

End Function

Public Function screen() As Long

On Error GoTo errl

Dim IString As String

Dim loadStr As String

Dim retVal As Long

DoEvents

‘copy screen to clip board

Call keybd_event(vbKeySnapshot, 1, 0, 0)
DoEvents

loadStr = "C:\ss.jpg"

SavePicture Clipboard.GetData(vbCFBitmap), "C:\tmp.bmp"
retVal = DIWriteJpg(loadStr, qual.Text, 0)
screen = True

DoEvents
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SendFileData

Exit Function

errl:

Winsockl.SendData "screenerror"
screen = False

End Function

e FORM Platform (Platform.frm)

The whole code of this form is same as the form servoposition in Appendix A except the function
refresh_click(). So only function refresh_click has been listed below

Public Sub Refresh_Click()

‘going front
If (frmMain.txtAD < "s" And frmMain.txtAD > "h") Then
Call SV203.ServoMove(1, 160)
Call SV203.ServoMove(3, 80)

‘going back
Elself frmMain.txtAD > "y" Then
Call SV203.ServoMove(1, 80)
Call SV203.ServoMove(3, 160)
' stop position
Elself frmMain.txtAD > "s" And frmMain.txtAD < "y" Then

Forl=1To3
Call SV203.ServoMove(l, 0)
Next |

End If ‘******End of gOIng front/back************************
End Sub
CLIENT SIDE MODULES

¢ MODULE PontechComm (PontechComm.bas)
Code for this module is same as the code listed for Module PontechComm in Appendix A

¢ MODULE SV203 (SV203.bas)
Code for this module is same as the code listed for Module SV203 in Appendix A

¢ MODULE Utility_Time (Utility_Time.bas)
Code for this module is same as the code listed for Module Utility Time in Appendix A

e MODULE STP100 (STP100.bas)
Code for this module is same as the code listed for STP100 in Appendix A

e MODULE modmain (modmain.bas)
Global Cmd() As String
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Public Declare Function SendMessage Lib _

"user32" Alias "SendMessageA" _

(Byval hwnd As Long, _

ByVal wMsg As Long, _

ByVal wParam As Long, _

[Param As Any) As Long

Public Const CCM_FIRST = &HCOCO0CO

Public Const CCM_SETBKCOLOR = (CCM_FIRST + 1)
Public Const PBM_SETBKCOLOR = CCM_SETBKCOLOR
Public Const WM_USER = &H400

Public Const PBM_SETBARCOLOR = (WM_USER + 9)

Public Sub colortoprogress(prog As Long, bgr As Integer, bgg As Integer, bgb As Integer, fgr As
Integer, fgg As Integer, fgb As Integer)

‘changes the progressbar color

SendMessage prog, PBM_SETBKCOLOR, 0, ByVal RGB(bgr, bgg, bgb)

SendMessage prog, PBM_SETBARCOLOR, 0, ByVal RGB(fgr, fgg, fgb)

End Sub

Public Sub Arrayize(sTxt As String, sToken As String)
Dim iTokenCnt As Integer

Dim NumCmd As Integer

Dim iTokenLen As Integer

Dim |Offset As Long

Dim IPrevOffset As Long

iTokenLen = Len(sToken)

[Offset = InStr(sTxt, sToken)

Do While IOffset > 0

ReDim Preserve Cmd(iTokenCnt)

If 10ffset - IPrevOffset > 1 Then

Cmd(iTokenCnt) = Mid$(sTxt, IPrevOffset + 1, |Offset - 1 - IPrevOffset)
Else

End If

IPrevOffset = IOffset

|Offset = InStr(IOffset + iTokenLen, sTxt, sToken)
iTokenCnt = iTokenCnt + 1

Loop

ReDim Preserve Cmd(iTokenCnt)
Cmd(iTokenCnt) = Mid$(sTxt, IPrevOffset + 1)
NumCmd = iTokenCnt

End Sub

Public Sub SaveListBox(Directory As String, TheList As ListBox)
'save list box to harddrive

Dim savelist As Long

On Error Resume Next

Open Directory$ For Output As #1

For savelist& = 0 To TheList.ListCount - 1

Print #£1, TheList.List(savelist&)

Next savelist&

Close #1

End Sub

Public Sub Loadlistbox(Directory As String, TheList As ListBox)
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'load a list box from harddrive
Dim MyString As String

On Error Resume Next

Open Directory$ For Input As #1
While Not EOF(1)

Input #1, MyString$
DoEvents

TheList.AddIltem MyString$
Wend

Close #1

End Sub

CLIENT SIDE FORMS
e FORM Frmfull (Frmfull.frm)

Private Sub Form_KeyPress(KeyAscii As Integer)
If KeyAscii = 27 Then

Unload Me

End If

End Sub

Private Sub Form_Load()
imgFScreen.Height = frmfull. Height
imgFScreen.Width = frmfull.Width
End Sub

Private Sub Form_Resize()
imgFScreen.Height = frmfull. Height
imgFScreen.Width = frmfull.Width
End Sub

Private Sub imgFScreen_DbIClick()
Unload Me
End Sub

Private Sub Timerl_Timer()
imgFScreen.Picture = Frmmain.camimage.Picture
End Sub

e FORM Frmmain (Frmmain.frm)

Public gapx As Single

Public gapy As Single

Dim Filename As String

Dim mFilesize, bytesR As Long
Dim fPath As String

Dim Ipos As Long

Dim State As Integer

Dim DoneBytes As Long

Private Sub extra_Click()

frmextra.Show
End Sub
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Private Sub Form_Load()

State = 0

[pos=1

Me.Width = 12015

Me.Height = 9500

‘change ProgressBarl color from defualt blue to black
colortoprogress Me.ProgressBarl.hwnd, 255, 255, 255, 0, 0, 0
End Sub

Private Sub Form_Unload(Cancel As Integer)
‘close the winscoks

Winsockl.Close

tcpServer.Close

End Sub

Private Sub connect_MouseUp(Button As Integer, Shift As Integer, x As Single, y As Single)
If connect.Caption = "Connect" Then

'try to connect to a host

If Winsockl.State <> sckConnected Then Winsockl1.Close
If ip.Text =" Then

status.Caption = "Please Choose An IP Address..."

Exit Sub

End If

'try to connect to winsockl

Winsockl.RemoteHost = ip.Text

Winsockl1l.RemotePort = port.Text

Winsockl.connect

DoEvents

'try to connect to download socket

tcpServer.RemoteHost = ip. Text

tcpServer.RemotePort = 9778

tcpServer.connect

DoEvents

status.Caption = "Connectingto " & ip.Text & " : " & port. Text
connect.Caption = "Disconnect”

Do Until Winsock1.State = sckConnected

‘do until winsocks connect

DoEvents: DoEvents

If Winsockl.State = sckError Then

'if not call an error and reset

status.Caption = "Error in Connecting"

connect.Caption = "Connect"

Winsockl.Close

tcpServer.Close

Exit Sub

End If

Loop

status.Caption = "Connected to " & ip.Text & " : " & port.Text
connect.Caption = "Disconnect”

Else

' reset everything

Winsock1.Close

DoEvents

tcpServer.Close
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connect.Caption = "Connect"
capture.Caption = "Capture Cam"
screen.Caption = "Get Screen"
screen.Enabled = True
ProgressBarl.Value = 0
bytes.Caption = "0.0 Kb"

State =0

[pos=1

bytesR = 0

Close #2

status.Caption = "Disconnected From " & ip.Text & " : " & port.Text
End If

End Sub

Private Sub loadjoystick_Click()
Load servoposition
servoposition.Show

End Sub

Private Sub tcpServer_DataArrival(ByVal bytesTotal As Long)
On Error Resume Next

bytesR = bytesR + bytesTotal

If State = 0 Then

Dim strData As String

tcpServer.GetData strData

Analyze (strData)

Elself State =1 Then

Dim buffer() As Byte

tcpServer.GetData buffer

Put #2, Ipos, buffer

Ipos = Ipos + UBound(buffer) + 1

'set progressbar as incomming bytes of data
ProgressBarl.Value = bytesR

DoneBytes = DoneBytes + bytesTotal

percent.Caption = Int(100 / ProgressBarl.Max * ProgressBarl.Value) & " %"
bytes.Caption = Format(bytesR / 1000, "###0.0") & " Kb" & " of " & Format(mFilesize / 1000,
"##0.0") & " Kb"

If ProgressBarl.Value = mFilesize Then

Close #2

If Filename = "cs.jpg" Then

'if cs.jpg (webcam image) the load image and send for another
Winsockl.SendData "capture”

camimage.Picture = LoadPicture(App.Path & "\" & Filename)
State =0

ProgressBarl.Value = 0

bytesR = 0

fPath ="

lpos =1

Else

'if else must be a screenshot

Winsockl.SendData "screen”

camimage.Picture = LoadPicture(App.Path & "\" & Filename)
State =0

ProgressBarl.Value = 0

143



bytesR = 0
fPath ="
[pos=1
End If

End If

End If

End Sub

Private Sub Analyze(Fdata As String)
Dim pointer As Integer

Dim lettera As String

pointer =0

For 1 =1 To Len(Fdata)

lettera = Mid(Fdata, I, 1)

If lettera <>"\" Then

pointer = pointer + 1

Else

Exit For

End If

Next |

Filename = Mid(Fdata, 1, pointer)
mFilesize = Val(Mid(Fdata, pointer + 2, Len(Fdata)))
ProgressBarl.Max = mFilesize
fPath = App.Path & "\" & Filename
Open fPath For Binary As #2
State = 1

bytesR = 0

tcpServer.SendData "SendFile"
End Sub

Private Sub camimage_DDbIClick()

‘open in fullscreen format

If Winsockl.State = 7 Then

frmfull. Show

frmfull.imgFScreen.Picture = Frmmain.camimage.Picture
'set timer to update images in fullscreen
frmfull. Timerl.Enabled = True

Else

status.Caption = "Connect first Dumbass"
End If

End Sub

Private Sub Image4_Click()

End

End Sub

Private Sub screen_MouseDown(Button As Integer, Shift As Integer, x As Single, y As Single)
State =0

lpos =1

bytesR = 0

Close #2

ProgressBarl.Value = 0

bytes.Caption = "0.0 Kb"

percent.Caption = "0 %"

DoEvents
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End Sub

Private Sub screen_MouseUp(Button As Integer, Shift As Integer, x As Single, y As Single)
If Winsockl.State = 7 Then

If screen.Caption = "Get Screen" Then
Winsockl.SendData "screen”

status.Caption = "Started Capturing Screen..."
'screen.Caption = "Stop Screen"

'Call servoposition.Refresh_Click

Else

tcpServer.Close

DoEvents

tcpServer.connect

status.Caption = "Capturing Screen Stopped..."
screen.Caption = "Get Screen"

End If

End If

End Sub

Private Sub tcpServer_Close()
tcpServer.Close
End Sub

Private Sub Image3 MouseDown(Button As Integer, Shift As Integer, x As Single, y As Single)
Winsockl.Close

tcpServer.Close

End Sub

Private Sub Image3 MouseUp(Button As Integer, Shift As Integer, x As Single, y As Single)
End
End Sub

Private Sub Image2_Click()
Me.WindowState = vbMinimized
Image3.Visible = True
Image4.Visible = False
Imageb5.Visible = True
Image2.Visible = False

End Sub

Private Sub Timerl_Timer()

‘tricky bit for speed set a global variable to count up the bytes and calculate them to KBps every
second

Labell.Caption = Format(DoneBytes / 1000, "###0.0") & " Kb/s"

DoneBytes =0

End Sub

Private Sub topbar_MouseDown(Button As Integer, Shift As Integer, x As Single, y As Single)
If Button =1 Then

gapx = x

gapy =y

End If

End Sub

145



Private Sub status_MouseDown(Button As Integer, Shift As Integer, x As Single, y As Single)
If Button = 1 Then

gapx = x

gapy =y

End If

End Sub

Private Sub Frmname_MouseDown(Button As Integer, Shift As Integer, x As Single, y As Single)
If Button =1 Then

gapx = x

gapy =y

End If

End Sub

Private Sub Statbar MouseDown(Button As Integer, Shift As Integer, x As Single, y As Single)
If Button =1 Then

gapx = x

gapy =y

End If

End Sub

Private Sub fullscreen_MouseUp(Button As Integer, Shift As Integer, x As Single, y As Single)
If Winsockl.State = 7 Then

frmfull. Show

frmfull.imgFScreen.Picture = Frmmain.camimage.Picture 'Load image from one form to another
frmfull. Timerl.Enabled = True

Else

status.Caption = "Connect first Dumbass"

End If

End Sub

Private Sub setqual_MouseUp(Button As Integer, Shift As Integer, x As Single, y As Single)
If Winsockl.State = 7 Then

'send quality data

Winsockl.SendData "setqual;" & quality. Text

status.Caption = "Quality Set " & quality.Text & " %"

Else

status.Caption = "Connect first Dumbass"

End If

End Sub

Private Sub Winsockl_Close()
‘close socket and reset
Winsockl.Close

status.Caption = "Disconnected"
connect.Caption = "Connect"
End Sub

Private Sub winsockl DataArrival(ByVal bytesTotal As Long)
On Error Resume Next

Winsockl.GetData Data, vbString, bytesTotal

lastdata$ = Data
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'split the data from server with ";"
Arrayize lastdata$, ";"
Dim thedata As String

If Cmd(0) = "driverlist” Then

'save the list of drivers
List1.Addltem Cmd(1)
status.Caption = "Drivers Listed"
'load the driver list

Call SaveListBox("C:\drvs.txt", List1)
DoEvents

Call Loadlistbox("C:\drvs.txt", List2)
DoEvents

Kill "C:\drvs.txt"

End If

If Cmd(0) = "qual” Then
quality.Text = Cmd(1)

End If

If Cmd(0) = "screenerror” Then
status.Caption = "Error Capturing Try Again”
screen.Caption = "Get Screen"
capture.Enabled = True
listdrvs.Enabled = True
setdrvs.Enabled = True

End If

End Sub

e FORM Servoposition (Servoposition.frm)

The whole code of this form is same as the form servoposition in Appendix A except the function
refresh_click(). So only function refresh_click has been listed below

Public Sub Refresh_Click()
'new readings
ADreading(1, 1) = CStr(SV203.ReadADC(1))
ADC_Value(1).Caption = ADreading(1, 1)

Frmmain.Winsock1l.SendData ADreading(1, 1)
If ADreading(1, 1) < 100 Then
Call jerkback
End If
If ADreading(1, 1) > 150 Then
Call jerkfront
End If
End Sub
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