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 ESRA II Mini SSC Kit Contents

1 Mini SSC 5 Toggle Switch
2 Serial Cable 6 Tapered Screws
3 9 Volt Battery Clip 7 Spacers
4 AA Battery Case 8 3/8 inch 4-40 Screws

Wiring Diagram:

        
        Connection of 9Volt supply         Connection of Servo Supply
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Assembly Instructions

Be sure to look up the proper part for each step.

Some basic tool and supplies are required for assembly, including:

-Phillips Screwdriver
-Needle Nose Pliers
-Soldering Iron and Solder
-Allen Wrenches

Figure 1

Figure 2

Unpack and configure your Mini SSC as
described in its provided manual.

In a standard configuration, 1/8 inch
spacers (7) are laid out on the holes
pictured here on the left. Pay attention to
the hole marked with an arrow. Be sure it
is on the right as shown.
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Figure 3

Figure 4

Figure 5

Figure 6

Plug the small servo wire into the three
pins labeled 0. Be sure that the lightest
wire is closest to the inside of the board
and the darkest wire is on the outer edge
of the board.

This is an optional step. I like to coil the
wire a bit so that it does not flop around.
Do this by wrapping the wire around a
pencil or pen then gently squeezing the coil
to hold it together.

Plug the two remaining servos into the
Mini SSC (1). I would plug the upper
servo into the three pins labeled 1 and the
lower servo into the three pins labeled 2.
Again, be sure to check that the darkest
wire faces the edge of the board.

Use 4 of the 3/8 inch 4-40 Screws (8) to
attach the Mini-SSC (1) to the Back Plate.
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Figure 7

Figure 8

Figure 9

Figure 10

Attach the 9-Volt Battery Clip (3) to the
Back Plate using three Tapered 4-40
Screws (6) as shown. Be sure to weave the
wire through the plates.

Remove the first nut from the Toggle
Switch (5). For easy holding, I like to
loosely place the Toggle Switch (5) upside
down in the hole on the Back Plate.  Solder
the red wire coming from the 9 volt
Battery Clip (3) to a center pin of the
switch as shown.

Cut the 9 volt clip off of the Mini SSC (1)
and solder the red wire onto a pin in the
same column. Please refer to the figure on
the left.

Flip the Back Plate over and lie it on the
standoffs connected to the Servo Plate. Be
sure to pull the wires through before
connecting it with three ¼ inch 4-40
screws.
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Figure 11

Figure 12

Figure 13

Figure 14

Now solder the remaining red wire from
the Mini-SSC (1) as shown.

Lastly, solder the red wire from the AA
Battery Case (4) to the switch pin as
shown.

Pull the switch out and place it underneath
the Back Plate as shown. Use the included
nut to secure the switch.

Solder the black wire from the AA Battery
Case (4) to the thicker black wire of the
Mini-SSC. Solder the black wire from the
9-Volt Battery Clip (3) to the thinner black
wire of the Mini-SSC (1). Cover both
solder joints with shrink tubing or
electrical tape.
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Figure 15

Figure 16

Gently fold all the wires into the casing
and insert the Cross Plate.

Nicely Done!
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Visual Servo Automation (VSA) guide for use with a ESRA II equipped
with a Mini SSC

Introduction:

This manual will give you step by step instructions on how to use Visual Servo
Automation (VSA) to operate the Robodyssey ESRA II equipped with a Mini SSC II.
We will start with the assumption that the user is comfortable negotiating with windows.

A bit about the Mini SSC II:

The Mini SSC II is a very clever and cost effective device. Each Mini SSC II has
the ability to control 8 hobby servos. That means that it is possible to operate 2 ESRAs
from a single controller since each ESRA has 3 servos. Two Mini SSCs can be ordered
and configured to work together giving the ability to operate 16 servos or 5 ESRAs. Now,
you can program your own barbershop quartet!  In fact, Mini SSC IIs can be ordered with
special addresses programmed in so that 32 Mini SSC IIs can be chained together. That
means 255 servos. That means 85 ESRAs! Now we're talking an entire choir! The beauty
of the Mini SSC II is that it can do all this with very simple commands.

Copyright 2006 Robodyssey Systems, LLC. All right Reserved

Visual Servo Automation (VSA) Copyright (c) 1997-2003 Brookshire Software

Mini SSC is a trademark of Scott Edwards Electronics, Inc.

All trademarked names referenced herein are the property of their respective holders.
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Installing Software

We will not cover in this guide material largely covered in the VSA user guide.
Please consult the “Visual Servo Automation Getting Started Guide” for software
installation information and software keys.

Setting up VSA for use with ESRA II and a Mini
SSC II

Launch VSA from the windows Start | Program menu. Once the program is
loaded, select Tools | Settings from the top of the application window.

The settings dialog box will appear:
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The first things to do are to name the servos and check the communication port
settings. But first, we need to know what servo goes where on the Mini SSC. Simply
follow the wires from the servo to the Mini SSC and make a note of where they attach.
To name a servo, double click where it says “Device #0” in the “Name” column. Next,
type in the new name. In most cases, that would be “Upper Lip” on the ESRA.  Repeat
the process until all the ESRA servos are named.

Now, make sure you identify what Comm port your ESRA is plugged into.
You can double click hold on the COM1 in the Port column. A selection box will
appear allowing you to change the port.  Now, double click on the “254” in the
Value column of the UpperLip Track (Track 1). A small window will pop up that
contains a virtual knob:

Turn the knob with mouse click and drags until the ESRAs lip reaches its
maximum travel. Click on the arrow pointing to the Maximum Position text box.
Repeat the process for the Minimum Position by turning the knob the other way
and observe ESRAs lip travel to the opposite position.  Click OK then repeat for the
Lower Lip, and eyelid servos.  Click on OK and the changes will appear in the main
menu.
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Adding a Wave File

Select Tools|Load Audio File from the top of the VSA main window. Select a
wave file using the selection box.

Locate the file then select “Open”.
You should now see the wave file appear as a graphic in the VSA main

window.

What may be useful is to zoom in to spread out the wave file.
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Adding and Synchronizing an Event

This is where the real power of this software shows through. We have found
that the best way to produce the most realistic mouth movements on an ESRA is to
focus on the lower lip. We create a simple Open/Close routine and copy and paste it
through most of the wave file. This process “roughs it in”. Once this is done then go
back and add a gentle smile at the end of every word. Lastly, curve the lips into an
“O” shape briefly for all words with Bs, Ps and Os.

Before we do all that, lets just play with the control. Click, hold and drag
your mouse to create a bar in the row labeled "Lower Lip".

Now, double click on the bar you created.  You should have a pop up window
appear that looks like this.
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First highlight the “Stop Position” by clicking on it as shown below.

Now, using your mouse, turn the knob on the left until you see the ESRAs
lower lip move its full range. Click on "Capture Stop" and then click on "OK".

 All right, let's see what happens.  Click on the right pointing arrow in the
upper right of the VSA window. That arrow is the play button. You should be
hearing sound and seeing the ESRA move its lower lip. That whole movement may
have only taken a second or two.

I want you to play with changing the length of the bar. Just click on the bar
you created. It should then have a sort of green glow around it. Now move your
mouse to one end or the other of the bar. A double tipped arrow should appear.
Click, hold and drag the end of the bar so as to change its length.

Hit play. It should have done the same movement, just over a longer or
shorter time.

It is time now to create the first talk routine! Start by click hold and
dragging a small bar in the Lower Lip row about 1/3 as long as the first visual wave
corresponding to a word.
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Now repeat this for the last 1/3 of the wave.

Now, double click on the first box you created and "Capture Stop" the
settings in such a way that ESRA opens its lower lip by pushing the lips down and
toward the center. Double click on the second box you created and "Capture Stop"
the settings in such a way that ESRA closes its lower lip by moving the lips up and
away from the center.  You should now have a simple open/shut movement for
ESRA.

Next, we want to copy and paste these blocks roughly around the big wave
images. This is done by first selecting one of the bars you created.  Then, while
holding down the CTRL key on your keyboard, click on the other bar. Copy the
bars into your clipboard by holding down the CTRL key and pressing the C key on
your keyboard. Pasting is done by holding down the CTRL key and pressing the V
key on the keyboard. Paste one then drag it to the approximate position. Then paste
another and repeat. You should then end up with a window that looks kind of like
this.
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Now it is time to drag each bar into its final position. After each group is
moved, you can separate a group by clicking on just one member. If you want to
regroup then just click on each bar while holding the CTRL key.

It is time to just play! We usually add a bit of a smile at the dead spaces and
shape the lips in an O for some vowels. Add some blinking and you can make a
pretty realistic face.  Remember it takes two bars to do things like blink. One bar to
close the eyes, the other to open them back up. When you are done, you will
probably have something that looks like this.
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Don’t forget to consult the manual that came with the software if you have
any further questions.  We hope you really enjoy this product. Create something
really cool; share it with us by contacting us through www.robodyssey.com

Have Fun!
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Visual Basic Programming Guide for use with a ESRA II equipped with
a Mini SSC

Introduction:

This manual will give you step by step instructions on how to use Visual Basic to
create applications around the Robodyssey ESRA equipped with a Mini SSC II.  We will
start from the assumption that the user is comfortable negotiating with windows but has
no experience in programming.

A bit about the Mini SSC II:

The Mini SSC II is a very clever and cost effective device. Each Mini SSC II has
the ability to control 8 hobby servos. That means that it is possible to operate 2 ESRAs
from a single controller since each ESRA has 3 servos. Two Mini SSCs can be ordered
and configured to work together giving the ability to operate 16 servos or 5 ESRAs. Now,
you can program your own barbershop quartet!  In fact, Mini SSC IIs can be ordered with
special addresses programmed in so that 32 Mini SSC IIs can be chained together. That
means 255 servos. That means 85 ESRAs! Now we're talking an entire choir! The beauty
of the Mini SSC II is that it can do all this with very simple commands.

Copyright 2006 Robodyssey Systems, LLC. All right Reserved

Visual Basic is a trademark of Microsoft Corporation.

Mini SSC is a trademark of Scott Edwards Electronics, Inc.

All trademarked names referenced herein are the property of their respective holders.
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Chapter 1

Making it do something:

The goal of this chapter is to create a simple application that gets the ESRA up
and running as quickly and as easily as possible. When you’re done, you should have a
program that looks like this.

In this chapter, we are going to set up the ESRAs calibration somewhat subjectively. In
other words, we are going to enter numbers that are close and just play with them. This
technique is not ideal for a polished application, but it does get us up and running
quickly!

 Starting Visual Basic

Locate your Visual Basic icon or launch from the Start menu. You should see a screen
like this if you are using Visual Basic 6.0 Pro.

We are only going to do a simple program so just select "Standard EXE".
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Creating your Form and getting the Comm Control

Once you click on "Standard EXE" you should be at a start point that looks something
like this.

On the left side of this screen we can see a toolbar containing many of the standard icons
associated with building programs. Note: this tool bar may be along the top of your
screen.  The first thing we have to do is add the Comm Control to our toolbar.
To do this, click on the toolbar using the RIGHT mouse button. Then select
"Components" from the small pop-up window. You could also select "Components" from
the "Project" selection along the top of your screen. When you do you should see a screen
like this.
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Scroll down and check the box next to "Microsoft Comm Control" ver 5 or 6. Click on
"Apply" then "Close". You should now have an icon that looks like this:

On your toolbar.

Building the Form

Now its time to start making your program look like something. Lets start by adding the
most important thing….the Comm Control. Click on the Comm Control icon you placed
in the toolbar. Now, go to the form and click and hold the left mouse button somewhere
in the corner. Drag the mouse to form a small box and release the mouse button. You
should now have a form that looks something like this.

Now, click on the Command Button icon in the toolbar. Then, left click and drag to
create a box on the form as you did above. When you release the mouse button a
command button will appear on the form like this.
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Click on the "Command1" button you created in your form then go over to the Properties
box and change the Caption from "Command1" to "Smile" as shown below. This is done
by first highlighting the word "Command1" next to Caption in the Properties box then
simply typing "Smile."

Please note the caption on your button you created on your form should change to
"Smile" as seen in the figure below.

Repeat the process until you place an "OH!", "Frown" and an "Exit" button on the form
as seen below.
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Adding Function to the Command Buttons

Ok, now comes the fun part!  Lets get some code behind the program to make the ESRA
do something. First, the Form itself. Double click on the Form anywhere there is not a
button. You should have an edit box appear that looks like this:

Type in the box below "Private Sub"

MSComm1.Settings = "9600,N,8,1"
MSComm1.CommPort = 1
MSComm1.PortOpen = True

So now your edit box should look like this:

A little bit about what this means:
Each Mini SSC that gets shipped with an ESRA is set to a default value of 9600 baud.
That means it can receive from your computer 9600 bits of information per second. What
we did by typing in the "9600,N,8,1" we told the computer how to send the data to the
Mini SSC. The  "N" is for no parity. The "8" is for 8-bit data. The "1" is for 1 stop-bit.
But this is way more than we need to know right now. The "MSComm1.CommPort" line
in this case is telling it to use the first "1" communication port on your computer. The
"MSComm1.PortOpen = True" is saying to the computer "Yes, turn on the Comm Port".
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Now, before we go further, lets code the "Exit" button. Double click on the "Exit" button
on your form and type into its edit space.

MSComm1.PortOpen = False
End

So now you have an edit box that looks like this:

What we have done here is tell the program to shut down the communication port and
exit the program.

Here we go! Let’s make ESRA smile!

Remember at the beginning I said this was going to be fast, easy and subjective.
We are going to enter some values that are close. A servo works by having a small motor
connected to a series of gears. The last gear in the chain has a shaft that we can attach our
levers or wheels to. All unmodified servos have only about 180 degrees of rotation
available. In other words, a wheel attached to the servo can only turn about half way
around. So, if we turn a servo all the way until it stops we can say that that is a "0"
position. The way the Mini SSC works is by assigning all possible positions of a servos
rotation a value between 0 and 255. That means if we turn the wheel all the way in the
other direction until it stops it would be at the "255" position. A quick bit of math would
then imply that "127" would be about in the middle of the possible rotation.  All ESRAs
are built with the servos at approximately the middle of the possible range of motion. So,
a value of "127" entered into a program should have the eyelids about half open and the
lips in a sort of small "O" shape.

The first thing we need to know is what servo goes where on the Mini SSC.
Simply follow the wires from the servo to the Mini SSC and make a note of it. All factory
assembled ESRA IIs come with the Eyelids connected to position "0" on the Mini SSC.
The Upper lip and lower lip are hooked up to positions 1 and 2 consecutively.
Remember, we start at "0" not "1".

Ok, lets code!
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Double click on the "Smile" button on your form. Type this into the space
available in the edit box.

MSComm1.Output = Chr$(255)
MSComm1.Output = Chr$(1)
MSComm1.Output = Chr$(147)

You should have something that looks like this:

Now, yours might say "Command3_Click" or "Command2_Click" right on down to
"Command1_Click". Don't worry about that for now, just make sure you double clicked
on the "Smile" button.
What you are doing is:
First, the " MSComm1.Output = Chr$(255)" is simply synchronizing the Mini SSC to
your computer.
Second, the " MSComm1.Output = Chr$(0)" is saying "Hey, the servo attached to the
Mini SSC position "0", I'm talking to you!".
Third, the MSComm1.Output = Chr$(147) is saying "move to position 147, or 20 past the
center of your range."

Let us save our work before we try this. From the "File" menu at the top of the
screen select "Save Project As". Type in "Hello ESRA" and save in the directory of your
choice. Click on "Save." See below.
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Next, a "Save Project As" window will appear. Type in "Hello Prj" and click on "Save"
as shown.

All right, let’s see what it does!

Plug in the ESRA if you have not already. From the top of the Visual Basic window,
select "Run" then "Start".  You could also click on the little arrow pointing to the right
from the top toolbar. Once the application starts, click on the smile button.

Did it do something?
If it did….Great!
If not, Don't worry, we probably just need to switch the communication port to "2". If
yours did not work, click on the "Exit" button if your program is still running.
Now, double click anywhere on the form. Change the "1" in the line:

MSComm1.CommPort = 1

To a "2". So now your whole code for the Form Load edit box is

MSComm1.Settings = "9600,N,8,1"
MSComm1.CommPort = 2
MSComm1.PortOpen = True

Try running it again.
Did it work this time?…..Great!

You should have seen the upper lip move out a little bit. Now, let's swing a big smile.
Exit your application if you have not done that already. Double click on the "Smile"
button again. Enter in this code below your existing code:

MSComm1.Output = Chr$(255)
MSComm1.Output = Chr$(2)
MSComm1.Output = Chr$(100)
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So you should have something that looks like this:

Try running it again. This time the lower lip should have went in a bit and the upper lip
should have gone up and out.

Always remember to exit your application before you work in the edit box. Now try
playing with the numbers. Try something like this in the "Smile" button.

MSComm1.Output = Chr$(255)
MSComm1.Output = Chr$(1)
MSComm1.Output = Chr$(160)
MSComm1.Output = Chr$(255)
MSComm1.Output = Chr$(2)
MSComm1.Output = Chr$(90)

You can just copy and paste this block of code into the "OH" and "Frown" buttons. Once
you have it there, just play with the numbers until you get the desired effects.
The eyelids are the same procedure. Just remember to change the addresses to 0 as in this
code for "Smile:"

MSComm1.Output = Chr$(255)
MSComm1.Output = Chr$(1)
MSComm1.Output = Chr$(160)
MSComm1.Output = Chr$(255)
MSComm1.Output = Chr$(2)
MSComm1.Output = Chr$(90)
MSComm1.Output = Chr$(255)
MSComm1.Output = Chr$(0)
MSComm1.Output = Chr$(50)

Try it……..Cool huh?
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Ok, one last thing. Let’s keep those batteries from wearing out as you play. We should
put the servos in a “home” position every time we exit the application. Double click on
the "Exit" button again. Always be sure to exit before you try to edit.
Put this at the beginning of you code:

MSComm1.Output = Chr$(255)
MSComm1.Output = Chr$(1)
MSComm1.Output = Chr$(127)
MSComm1.Output = Chr$(255)
MSComm1.Output = Chr$(2)
MSComm1.Output = Chr$(127)
MSComm1.Output = Chr$(255)
MSComm1.Output = Chr$(0)
MSComm1.Output = Chr$(127)

So, it should look something like this.

Did you do the "OH" button? I came up with something like this:

MSComm1.Output = Chr$(255)
MSComm1.Output = Chr$(1)
MSComm1.Output = Chr$(80)
MSComm1.Output = Chr$(255)
MSComm1.Output = Chr$(2)
MSComm1.Output = Chr$(60)
MSComm1.Output = Chr$(255)
MSComm1.Output = Chr$(0)
MSComm1.Output = Chr$(40)
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How about the "Frown" button? I came up with something like this:

MSComm1.Output = Chr$(255)
MSComm1.Output = Chr$(1)
MSComm1.Output = Chr$(120)
MSComm1.Output = Chr$(255)
MSComm1.Output = Chr$(2)
MSComm1.Output = Chr$(210)
MSComm1.Output = Chr$(255)
MSComm1.Output = Chr$(0)
MSComm1.Output = Chr$(110)

Remember, every ESRA is a little different, but these values should get you in the
"ballpark"

That wraps up this chapter of ESRA programming. Next, we will work on cleaning up
this code and making a more polished application.


