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Description
 

The Servo Recorder/Player is an 8 channel servo programming and play back platform that allows live recording of up to 4 potentiometers at a time while monitoring servo movements.  These servo commands, sampled at a 20 Hz rate, are stored on a micro SD card for smooth servo motions allowing over 6,000 hours of show time when using  a 16 GB card.  

The Servo Player is an 8 channel playback only platform that samples external trigger line(s) for start of show.  The Servo Player platform is what is ultimately used in the final animatronic prop.

This system was developed to allow the programmer to live puppeteer the animatronic character and record the servo sessions for playback at a later time.  The Recorder/Playback platform allows re-recording of any of the eight channels while monitoring live playback of the other servo channels.  The simultaneous recording and playback allows complex compound motions to be programmed easily.  

Once satisfied with the puppeteer's performance, the Servo Player platform is employed in the final fab of the character in the final venue.  It reads back the pre-programmed sequences from the SD card. 
Both recorder and player platforms are hosted on the Propeller Activity Board that sports an 8 cog micro processor and associated interface modules such as SD card reader, A/D converters, Servo connectors, and proto board area.  Parallax's Free Simple Integrated Development Environment (SIDE) provides the GUI interface to the user. The applications are written in C using Parallax's GCC compiler (also free) and associated libraries.  This low cost board along with user supplied potentiometers (qty 4) is all that is needed to get started.  User would also supply the required hobby servos.

You can find plenty of help with the Propeller platform here at the Parallax forums:  http://forums.parallax.com/forumdisplay.php/93-Propeller-GCC-Beta.
The Servo Recorder/Player and the Servo Player can be run from the same host processing platform... i.e., the Propeller Activity board.  The C-Based application takes advantage of the Debug monitor and debug keyboard (user laptop) for diagnostics and menu selections.  The user simply downloads the desired application... that is ....Servo Recorder/Player or the Servo Player code. 
Initial Setup/ Startup 
 

1.  Set up Integrated Development Environment (IDE)

a) First Install SimpleIDE and all the Learn and Library files (do this from Parallax website);  Run Simple IDE and make sure it comes up and loads correctly.

b) Unzip the files I sent you and place them on desktop (or a working folder of your choice)

c) From the IDE top menu bar select Project / Open / (find your folder) select servo record playback40.side file... Click Open;  System should open and show the C code in the main window


d) Perform test compilation by clicking on Hammer icon in upper menu bar.  Should compile and Build successfully (monitor lower window).

You are now ready to connect the Propeller Activity Board

2.  Set up and test Propeller Activity Board (PAB) - No Servos or Pots


a) Attach USB cable from PAB to PC

b) Connect the 7.5VDC supply and Plug in Wall Wart

c) Flip power switch on to either position 1 or 2...LED power light should light up
d) On Simple IDE, click on icon in upper menu bar (far right) that looks like TV monitor with triangle aimed to the right - this is the build and download button.

The IDE will build the project then download to the PAB... all kinds of lights will flicker on the board.

When done, a blue screen will appear on your PC monitor.... This is the debug monitor screen that is receiving commands from the PAB.  Your keyboard is now the input device to the PAB.

You should see the Banner of the Servo Recorder Player at top of blue screen that shows Version 40 is running.


Running First Program
1.  At this point your have the blue screen and banner displayed requesting a servo file be entered.  Enter any name as this will be changed later. Use simple names less than 13 characters... no extension. See example below.


2.  Next blue screen will request a profile file name.  Since this is first time in... there are no files to use... so type in any name.  Again less than 13 characters and no extensions

Helpful Hint:  for servo file name precede them with and "s".  For Profile names precede them with a "p"
Example:  slynxarm     or plynxarm

3.  Main menu will appear showing items 1 to 9.

BLUE MONITOR READOUT

----- Servo Recorder ------

Ver 40

Enter Servo filename: slynxarm
Enter Profile filename: plynxarm
NEW PROFILE - Defaults Used (See Set Limits)

Reset Servos to Rest Pos

----------- Main Menu -----------

File: slynxarm Profile: plynxarm
---------------------------------

Manual                 - 1

Record Pot/Ch     - 2

Playback              - 3

Change File         - 4

ADC Assign        - 5

Set Limits            - 6

New Show ADC - 7

Go to Rest           - 8

Edit Line             - 9

Enter mode >
CONGRATULATIONS!... Program and Propeller Activity Board (PAB) are operational and ready to accept your pots and servos.

4.  You can select menu items... but with no program recorded, they wont make much sense.
5. Do Select Menu item 6 and look at the default profile for all 8 servos.  This is a the stock settings that place all servos at mid point in through (neutral).  When you hook up your servos, they will drive to this position.  The high and lows are limits that you will set in next session.  Hit enter to escape (with no data).

6. Turn off the PAB... .blue screen will disappear.

Hooking up Servos and Pots

1.  Before connecting servos and pots, think about your prop and set up.  Use the attached Profile sheet to help identify what servo goes with what armature movement.  Keep notes in pencil on this profile sheet ... really comes in handy.

Here is an example of my lynx arm....
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2.  Once you have ID'ed the armature names and servos, I recommend you assign AD converters as follows....

Servo        ADC
Armature Name (suggested)
1

3
Left Arm Shoulder
2

2
Left Arm Shoulder Twist
3

1
Left Arm Elbow

4

0
Left Arm Wrist
5

3 
Right Arm Shoulder
6

2 
Right Arm Shoulder Twist
7

1 
Right Arm Elbow
8

0 
Right Arm Wrist
This will keep things easy with the defaults and make your life a little easy with ADC banks (groups of ADC assigned to Servos). I recommend working in groups of 4 servos... probably first bank for left arm and second bank for right arm.
3.  Connect servos up according to Profile Sheet noting the following....
Servo

Servo Connector (pin#)
1


P17
2


P16

3


P15
4


P14
5


P13
6


P12
7


P11  (on protoboard)
8


P10  (on protoboard)
Servos 7 and 8 will need to be wired on the protoboard as shown in previously supplied System Block Diagram.

4. Potentiometers selection is based on your armature and whether you choose Articulated Model with Sensor... or if you just want the 4 pots on your benchtop for twisting.  For practice... just hook up pots on benchtop for now.

5. Connect the 4 pots to ADC 3, 2, 1, and 0 as shown in previously supplied system block diagram.

NOTE:  Polarity of the pots is important but can be switched at any time.

The 3 wires of pot represent the major resistor (two end solder lugs) and the wiper (center solder lugs).  The center wiper signal always gets connected to the ADC port.  The other 2 outer major resistor wires can be connected to +3.3 and gnd in any manner.  After you connect and get system running you may want to switch these two outer wires to reverse the pot.  

The "+" and "-" on the Profile sheet are the polarity you select.  Again they can be changed any time.  I always assume right lug is ground (looking down from the top of pot and lugs up) and left lug is +3.3V. Center lug is signal (wiper).
6.  Congratulations...You are ready to calibrate limits of pots/servos in next section.

Profile Calibration and Limit Setting

1.  Each Servo will be calibrated and limits set one by one.  To do this, all servos need to be disconnected except the one you are calibrating.  Servos are commanded in 10ths of a degree (yeah... lots of resolution) For example 90 deg is entered as 900,  180 deg is entered as 1800,  0 deg is entered as 0... but heed this.. .most servos don't like 0 deg... so use 5 deg or 50

Servo External supply needs to be ready to go... but leave unplugged for now... for safety sake.

2.  Boot up IDE on PC, Load Servo recorder into IDE, Turn on Propeller Activity Board (PAB) and download file to get blue screen debug monitor with banner heading.  Use dummy file names for now... and get main menu

3.  Program Profile Data:  Select Menu item 6 and select the servo you have attached. The sub menu will request the following...

a) Now connect Servo Power supply... careful servo will quickly move to Neutral position

b) Enter Lower Limit:  Here you type in a number in 10ths of a degree and hit enter. You can repeat this step over and over till you get what you want.  To save, hit enter without any data. You can escape by just hitting enter (no data)
c) Enter Upper Limit:  Enter position in 10ths of deg. Hit enter (no data) when through

d) Enter Rest Position:  Enter position in 10ths of deg that is the most normal resting position of this armature. It is not necessarily the neutral point. Hit enter (no data) when through

e) Enter Reversal flag:  0 = no reversal,  1 = reverse pot inputs. Hit enter (no data) when through

f) Enter New Profile File Name:  Enter a new profile name and remember it.  Hit enter.
g) Main Menu is now displayed and the new profile name is shown in header.

h) Repeat these steps for each servo. But first you will need to connect the next servo.  Last servo can stay connected. 

i) When done, Type 6 and review your selections.  Write them down on Profile Sheet.  Hit Enter (no data) to exit.
See example below of Blue Monitor Readout...

BLUE MONITOR READOUT

Enter mode > 6

Profile: psteve

Servo# Low   High   Rest   Pot  Rev

1 
50     1750    900      0

2 
50     1750    900      0

3 
50     1750    900      0

4 
50     1750    900      0

5
50     1750    900      0

6 
50     1750    900      0

7 
50     1750    900      0

8 
50     1750    900      0

Enter Servo# (Enter to exit)>


4.  Congratulations... Your profiles are set. 

Manual Mode - Practice with Pots
1.  You are now ready to command your servos with the Pots.  


2.  Select Menu item 1 and follow the following instructions....

a) Blue monitor will ask which servo bank you would like to practice with for now.   A bank is any set of 4 servos mapped to ADCs. Selecting Bank start of 1 will invoke servos 1,2,3 & 4.

b) Select how long you want to test for... in seconds... type 20 for now.

BLUE MONITOR READOUT

Enter mode > 1

Manual Mode 4 Ch w/ Pot

Servo Bank Start (1 to 5)>1

Length of Test(sec)> 20


3.  The PAB will immediately start reading the pots and commanding the servos.  You can twist and turn all four pots to get a feel for the characters motions and response.  Once the 20 seconds is up.... the servos stop in their last commanded position. and the menu comes back.  

4.  Hit Menu item 8 to reset all serovs to their Rest position.
Recording New Show
1.  You are now ready to record your first new show.  It will create a file for all 8 servos with pot inputted commands for mapped servos and it will record default Rest positions for all other servos.  This is an important step as you will set up how long your session/show will be as well as lay down the first set of tracks for the first 4 servos.  It creates the base file for all other editing in the future.    


2.  Select Menu item 7 and follow the following instructions....(see example below)

a) Monitor will advise you that you are creating 8 channel show and ask for a new file name.

b) It will ask for servo bank ... use Servo bank 1 ( it will record ADC 3,2,1,& 0 for servos 1,2,3,&4)

c) Enter the show time in samples... Use 200 samples for now.  
NOTE:  A sample is 50mS period to maintain a 20 Hz update rate.  For example...10 sec show is 200 samples;  20 sec session is 400 samples

d) Hit Enter to Start.... Know that once you hit enter a count down of "Ready Set Go..." is displayed to give you time to settle in with pot(s).  

REMEMBER you are recording all 4 pots simultaneously... real time.


e) Once time has run out... the servos will stop in their last position commanded and the Main menu will re-appear.

BLUE MONITOR READOUT

Enter mode > 7

Create New 8 ch Show & Default file

Current File: slynxarm
Enter New Servo filename (.txt): Sdoctor1

Servo Bank Start (1 to 5)>1

Enter Show Time (50mS sample)> 400

Hit Enter to Start > 

Ready... Set... GO!


3.  To play back what you just recorded.... Select Menu item 3, Select 0 and hit enter.  The system will play back your session.... in real time.... as recorded.

See example below....

NOTE:  You cannot interrupt the playback... it must play through. 

BLUE MONITOR READOUT

Enter mode > 3

Playback File: Sdoctor1

Listing? (1-Yes 0-No) > 0

Other menu options can be explored.....HAVE FUN!
