Dear RCL(tm) user:

ALL of the MOST ESSENTIAL functions that RCL provides have been TESTED AND
are WORKING PROPERLY on our test robot: Bumpers, Sonar, IR, Lights, Horn,
Voice, Motion, Arm, Charger, loops, editing, robot program generation,
communications to robot, build, load, and various other support functions.
We want you to be aware, however, that modifications are currently being
made on SOME of the more COMPLEX RCL functions (such as the Tiny-basic-
related commands and Beta-intelligence items)}, which are UNLIKELY TO AFFECT
the MAJORITY of RCL users. Of course, if you do find any errors, or have
suggestions for improvements, please let us know.

Many useful commands have been added that are not im previous RCL versions.
Liberty has also been taken to change the names of several commands to
make them more intuitively descriptive of their functions. Please note
that appropriate substitutions and corresponding CHANGES NEED TO BE MADE
in the Student's and Teacher's RCL Workbooks. They are as follows:

New RCL Command: replaces 01d RCL Command:
INVENT {operation) DEFINE {can still use this}
PICK A NEW DIRECTION (motion) PICK A RANDOM DIRECTION
START A RANDOM MOTION (motion) MOVE RANDOMLY
DO ASSIGNED MOTION IF BUMPER PRESSED ASSIGN A MOTOR CODE
MAKE A PHRASE ‘(voice) LOAD THE PHRASE
EX1IT IF BUMPER {bumpers) EXIT IF THIS BUMPER
REPEAT THE LIMITEDP LOOP (seq contrcl) REPEAT THIS LIMITED LOOP
EXIT IF ECHO {sonar) EXIT IF SONAR {uses 'count'}
EXIT IF SONAR (sonar) {uses LESS/MORE, 'feet'}
MOVE ARM AT THE SHOULDER (arm) MOVE THE ARM FROM THE SHOULDER
FIND THE CHARGER (battery) X CHARGER FINDER

As you review the accompanying 6-page RCL COMMANDS LIST document, you'll
see both familiar and unfamiliar commands. Most are self-explanatory or
follow the old RCL conventions. Here are some notes concerning the new
and/or altered commands:

DIAGNOSTICS - run occasionally to check integrity of RCL.SVY file,
then immediately run JANITOR to recover garbage space.
JARITOR ~ run just before exiting with BYE for cleanup.
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CLONE A TASK - duplicate a task. The NEW task name CANNOT BE an
existing task/function/item/system name.

LOAD - used to download to robot the MOST-RECENTLY built program
without having to do BUILD AND LOAD. Good for re-running a task over
again during a session or when starting up RCL later.

LIST - displays task commands.

LTP - displays the Tiny-basic program generated by the BUILD process.

DUMBO - communicates with robot to change and show what is in robot's
memory.

PRINTOUT - will send a listing of task's commands to a printer.
PRINT TASKS - prints a list of available tasks.

PHONEME GUIDE - shows examples of phoneme usage.

PREPARE THE ROBOT - {no longer required, but okay to use}

RANDOMIZE - seeds the random number generator. O uses the same
default seed whenever robot is turned ON or Reset, and generates the exact
same (REPEATABLE)} random-number sequence as random numbers are used.
Specifying the seed using a number, N, from 1 thru 1000 causes the robot
to generate and dispose of the first N random numbers, so that 1000
different (but REPEATABLE) random sequences are available. (Larger seed
numbers take increasing time and, when using 1000, will delay up to 15
seconds before the task command following RANDOMIZE can be processed.) A
seed of -1 causes the robot to HONK the horn for 3 seconds, then generate
and dispose of random numbers until any BUMPER is PRESSED; it is therefore
used to start generating a (typically) NON-repeatable sequence of random
numbers. : :

{f\or /f or . or —--} - list the task TRACK THE TAPE for example use
to create ‘white space' between lines to make task logic more readable.

INCLUDE - inserts a specific Tiny-basic-statement-numbered instruction
intco the Tiny-basic program when building a task. {MUST use a " mark as
the first character of the desired text; e.g., "GOSUBS5)

COMPILE - similar to INCLUDE, but uses the next available Tiny-basic
statement number.

FIND THE TAPE - {NOT functional yet}

TRACK THE TAPE - {not yet tested}

TRACK THE TAPE BACKWARD - {not yet implemented}

SPIN RANDCMLY - starts a CW/CCW-selected spin and stops rotation at a
random angle within a specified maximum-angle limit.
DO ASSIGNED MOTION IF BUMPER PRESSED - initiates the one motion (of
eight possible) associated with that bumper. Example, pressing Bumper-#1
starts ‘move forward'.
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2.5 3/
Version 35002

Student/Teacher/User Operational Commands:

e ———— RCL Operation --~-—==-=--
BYE {or} QUIT {or} SYSTEM

<Esc> key

<Enter> key

DIAGNOSTICS

JANITOR

BACKUP RCL {or} BK

--------------- TASK Manipulation --=-~-

EDPIT the ctaskname>
INVENT a2 new task named <taskname> {or} DEFINE ...

CLONE A TASK
- TASK Operation --~-———-- -
BUILD AND LOAD {or} BL
LOAD
RUN

--------------- TASK Examination ---~---
SHOW TASKS {or} ST
LIST {or} LST
LIST THE PROGRAM {or} LTP
SHOW VARIABLES
DUMBO ‘
--------------- TASK Documentation ----—-
PRINTOUT {(or} PR
PRINT TASKS
PRINT ASSOCIATIONS
PRINT TBASIC
D e e T TASK-Making Reference --
PHONEME GUIDE {or} PG
PHONEME CODES {or} PCODES
SHOW SPEECH
VALUE of the <_item »
--------------- TASK ldentification ----
ASSOCIATE new phrase ¢<__ > with old <__»
FORGET the association named <_ >
RENAME old name <__> to new name <__ > -

Task-editing Control:

Q {or} alt-Q (quit and save task)

E {or} alt-E {edit line above cursor)

D {or} alt-D {delete line above cursor)

L {or} alt-L (list the task)
--------------- Cursor-movement keys for editing:
Tab, (shft)+Tab

Cursor keys: --»>, <«--, (ctrl)-->, {(ctrl)<--
Backspace, Ins, Del

Enter .
Cursor 6€yss =~
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Task-commands Sequence Control:

PREPARE THE ROBOT

RANDOMIZE using a seed of (-1,0,1-->1000): «__>
WAIT for ¢_ > second(s).

WAIT RANDOMLY for up to ¢__> second(s).

CALL this robot task line <"label™> .

JUMP to the line called <"label"> .

o ———— —— — ————— = 4 ——— ——

———————— use the following to leave any of the loops below:
EXIT THIS LOOP o
each loop BEGIN must have its paired REPEAT:

BEGIN A LOOP
REPEAT THIS LOOP

BEGIN A LIMITED LOOP
REPEAT THE LIMITED LOOP unless ¢...> is (¢,>,=,¢>) ¢...>» to <...> .

——m———— any of these 'no ops' are used as between-line separators to make
task logic flow more readable:

\ [ back slash ]

/ [ forward slash ]

. [ period ]

- [ two dashes or minus signs ]

Tiny-Basic programming tasks:

o7
74

e

REMARK that: <_"text"_> . .
INCLUDE at <__> the TINY-BASIC statement <"statement"> which means <"text™
COMPILE the TINY-BASIC statement <"statement™> which means <("text™
RESERVE the Tiny-Basic variable called «<"_"> . -
CLEAR VARIABLES {or} CLEAR ALL ITEMS
SET the Tiny-Basic variable ¢"_ "> equal to ¢_ > .
CULATE variable <"_"> = ¢"_"> (+,-,%,/) «<"_"> < > .
TEST IF the variable <"_"> is (=,<,>,¢>) <"_"> compared to <__> .
END HERE
OTHERWISE DO

page 1
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SENSORS

Battery-charger Sensing:-

MAINTAIN CHARGE

-------- use the following to leave a loop:

EXIT IF THE BATTERY IS LOW {or} EXIT IF BATT LOW

EXIT IF THE CHARGER IS TOUCHEDP {or} EIXIT IF CHARGER TOUCH

Bumper Detection:

WAIT FOR ANY BUMPER PRESS and then wait for < __> seconds more.
-------- use the following to leave a loop:

EXIT IF ANY BUMPER TOUCHED

EXIT IF FRONT+REAR BUMPER PRESS

EXIT IF BUMPER number ¢__> is touched.

Infraréd Detection:

TURN OFF THE INFRARED LEDP {or} TURN OFF IR
TURN ON THE INFRARED LED {or} TURN ON IR
—————— use the following to leave a loop:
EXIT IF THE TAPE IS SENSED

v o T ] Y . Sy . T —

7 TRACK THE TAPE
~TRAGK—THE—TAPE—BACKWARD-

MOVE FORWARD TIL TAPE NOT SENSED
7 FOLLOW TAPE TO CHARGER

Sonar Detection and Distance Measurement:

EXIT IF SONAR distance is (LESS,MORE) <__ > than (.8-35) <« _ > feet.

EXIT IF ECHO count is less than (95-350): <_ > from sonar.

ACTUATORS

Lights (LED's) Control:

TURN OFF LED number <_ > .

TURN ON LED number ¢<_ > .

TURN OFF THE FLASHING LIGHTS

TURN ON THE FLASHING LIGHTS
~ TURN OFF ALL THE LIGHTS

TURN ON ALL THE LIGHTS

LIGHTS ROUTINE

CHECK BUMPER LIGHTS

CHECK MOTOR LIGHTS

page 3
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Sounds, Horn, and Music Control:

HONK the horn for <__ > second(s).

TURN OFF THE HORN

TURN ON' THE HORN

WARBLE for <_ > cycles using cyclic period of ¢«_ > millisecs.
CHIRP ;

Talking Voice Generation and Control:

PREPARE THE VOICE

MAKE A PHRASE called <"phrasename"> with phonemes: <"...sequence...">
SPEAK the phrase called: <«"phrasename">

WAIT TO SAY the phrase <"phrasename"> after waiting ¢__ > sec(s).

Motion and Wheel Control:

STOP ALL MOTION

MOVE BACKWARD {or} GO BACK

MOVE FORWARD {or} GO AHEAD

MOVE DISTANCE BACKWARD for this many feet <_ > .

MOVE DISTANCE FORWARD for this many feet ¢ > .

MOVE TIMED BACKWARD for ¢<__> seconds.

MOVE TIMED FORWARD for <__> seconds.

PIVOT ON LEFT CLOCKWISE {or} PIVOT LCW

PIVOT ON LEFT COUNTERCLOCKWISE {or} PIVOT LCCW

PIVOT ON RIGHT CLOCKWISE {or} PIVOT RCW

PIVOT ON RIGHT COUNTERCLOCKWISE {or} PIVOT RCCW

GO CLOCKWISE {or} GO CW

GO COUNTERCLOCKWISE {or} GO CCW

SPIN CLOCKWISE for ¢<_ > degrees. {or} SPIN CW ...

SPIN COUNTERCLOCKWISE for «__> degrees. {or} SPIN CCW ...
SPIN RIGHT 90 DEGREES {or} SPIN R90

SPIN LEFT 90 DEGREES {or} SPIN LSO

SPIN AROUND CLOCKWISE «_ > time(s). {or} SPIN ACW

SPIN AROUND COUNTERCLOCKWISE «__> time(s). {or} SPIN ACCW
SPIN RANDOMLY (CW,CCW,EITHER) <__> for up to <__> degrees.
PICK A NEW DIRECTION

START A RANDOM MOTION

DO ASSIGNED MOTION IF BUMPER PRESSED {or} DO BUMPER-PICK MOTION
MO =BT INT L EE TOENGE-

Arm Components Control:

MOVE ARM AT THE SHOULDER (UP, DOWN, IN, OUT): ¢__»> for (0-360): <__> degrees.
MOVE THE FOREARM (IN, OUT): <_ > for (0-360): < > degrees.

TURN THE WRIST (CW,CCW): <_ > for -(0-360): < > degrees.

MOVE THE HAND (OPEN, CLOSE): <_ > for (1-100): «_ > %.
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Applications - Subsystem Tests:
7257 Veice Evrees
TEST $ 00
TEST ARM
TEST BUMPERS
TEST BUMPER MOTIONS
TEST CHARGER
TEST IR
TEST LIGHTS
TEST MOTION
TEST SONAR
TEST SONAR BOUNDS
TEST VOICE

- —— - —— - W -

Applications - Student Examples:

PARTY
EXPLORE IR

Applications - Demo's:

RCL COMMANDS LIST

~NERODUSE=THE-RBSE- Soriar and bewe Dewme

PREPARE THE INTRODUCTION
MOTION DEMO
ARM DEMO

AVA DEMO {Amer. Vocational Assoc. Conference)

AVAL ,AVA2 ,AVA3 ,AVAL {speech examples)
FIND THE CHARGER

Applications - Intelligence Experiments:

g ALPHA W/SONAR
/| BETA

BETA W/SONAR

— e . T, T — - A

]

INITIALIZE MEMORY
INITIALIZE VARIABLES

page §
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Computer Installation and Configuration Controls:

RCL

CONNECT CABLE to computer serial port < »

SET BAUDRATE [ see BAUDRATE below ]
CALIBRATE [ see Parameter list below ]
------------- system variables:

COMMPORT (l=default) [ 1=COM1, 2=COM2, etc. }

BAUDRATE (1200~=default) [ 300, 1200, 4800 options ]

Calibration Parametersa:

S/N (Serial number of RB5X used) {[example: 0123456 ]
TBASIC.INCREMENT (l=default) [ Tiny-Basic statement-number increments

page &

BUMPER. START {(YES=default, NO) - [ is Bumper press req'd to start task

when motion commands are present? ]

DPELAY.START (3 secs=default) [ time delay to start task after

bumper-press startup ]

Drive-motors runtime-to-movement conversion constants:
MOVE.SECS/FT (3 secs/ft=default) [ MOVE FORWARD/BACKWARD ]
SPIN.SECS/TURN (4.95 or 5.05 secs/360-degs=default) [ SPIN AROUND ]
SPIN.SECS/90DEG (1.38 secs/90-degs=default) [ SPIN CW/CCW 9C DEG'S ]
SPIN.DEG/SEC (62 degrees/sec=default) [ SPIN CW/CCW ]

Sonar distance: feet={ECHO.count-SONAR.OFFSET)/(SONAR.COUNTS/FT) ]

SONAR.COUNTS/FT (22 counts/ft=default) f BEXIT IF SONAR ]

SONAR .OFFSET (73 counts=default) [ EXIT IF SONAR ]

SONAR .RECOVER (20 msecs=default) [ TEST SONAR BOUNDS min recovery ]
IR.RESPONSE {NORMAL=default, REVERSE) [ ... TAPE ..(sense/not sensed) ]
CHIRP.PERIOD {1 msec=default) [ WARBLE periocd for CHIRP ]
CHIRP.CYCLES {3 cycles=default) [ WARBLE cycles for CHIRP ]
ARM.OFFWAIT (150 msecs=default) { arm power-relay min turn-off time ]

Arm stepper-motors pulse.count-to-movement conversion constants:
ARM.PULSES/DEG (40.38 pulses/deg=default) [ MOVE SHOULDER ]
FOREARM.PULSES/DEG (20.16 pulses/deg=default) { MOVE FOREARM 1]
WRIST.PULSES/DEG {19.88 pulses/deg=default) [ TURN WRIST ]
HAND.PULSES/PERCENT (4,42 pulses/percent=default} [ MOVE HAND ]

Arm stepper-motors speed-control minimum time-delay counts:

HAND.PWAIT {100 loopings @29-microsecs/loop=default) [ HAND ]
WRIST.PWAIT (100 loopings @29-microsecs/loop=default) { WRIST i
]

FOREARM. PWAIT {150 locpings @29-microsecs/lcop~default) { FCREARM

ARMFLEX .PWAIT {250 loopings R829-microsecs/loop=default) [ SHOULDER IN/OUT ]
ARMROT.PWAIT (300 loopings @29-microsecs/loop=default) [ SHOULDER UP/DWN ]



TRACK THE TAPE (a2 Task)

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

W N Y WD R

CoRREZPRIPING-
ReFer TO Timrt-Basic LISTING

To SeE iNfreucnonS CoMPUEP
T Powioad TO THE EOBIT==

BEGIN A LOOP
S "Wo-0p's UMED TO Vlfu:::“

T DIVIDE LobiC Fok ENHicED
TURN OFF ALL THE LIGHTS
PIVOT ON LEFT COUNTERCLOCKWISE TH{E READABILITT .
\ -
BEGIN A LOOP . . .

USE OF “Wo-oP LidE
EXIT IF THE TAPE IS SENSED
REPEAT THIS LOOP (_>_ SPACERS o SEPARATE

/ A ‘Logic erouP (EG, A LOOP)
TURN ON THE FLASHING LIGHTS

MOVE FORWARD TIL TAPE NOT SENSED

EXIT IF ANY BUMPER TOUCHED
TURN OFF ALL THE LIGHTS <
PIVOT ON RIGHT CLOCKWISE
\

BEGIN A LOOP EC ANUTHER. FUlCTIoNAL Lo61C
EXIT IF THE TAPE IS SENSED A IR

REPEAT THIS LOOP aadi

/
- “

TURN ON THE FLASHING LIGHTS
MOVE FORWARD TIL TAPE NOT SENSED

EXIT IF ANY BUMPER TOUCHED
REPEAT THIS LOOP
STOP ALL MOTION

End. (Task size is 86 bytes.)

JOTE! THIS LuMe GENERATED BYTHE ' PRINTOUT CommadD,

——

(PRISTER. SET TD @ CreS/LINE _
USE "LST™ i "LIST" tp VIEW Tl ONTHE biShay seheen.
USE "EbIT Tp Wew o MAKE Ciavcer.

X% by Buzz M. ROLP



Task:

Stmt ¥

TRACK THE TAPE
Tiny BASIC Text

@#7803=#98:G0T025
8#7801=@#7801 ORX:RETURN
@#7801=@#7801 ANDX:RETURN
@#7802=(@4#7802 AND#FO)}ORV:RETURN
IFW<I001DELAYW: RETURN
T=W/1000:W=MOD (W, 1000)
IF(W>0)DELAYW
FORW=1TOT:DELAY998 :NEXTW :RETURN
REM Begin Prog
PO:Y=R#7800:UNTIL (Y <#FF)
T=3:GOSUB10
REM Loop Start
X=#83:G0SUB3
V=#08 : GOSUBS
REM Loop Start
X=#02:GOSUB2
IF{@#7802 AND#40)=0 GOTQ37
GOT033
REM Loop Exit
X=#40:G0SUB2
U=0
DO:UsU+l
V=#09:GOSUBS
UNTIL((@#7802 AND#40)=0 OR(U>99)})
DELAY100

. Y=@#7800: IFY<#FF GOTO060
X=#83:GOSUB3
V=#01 : GOSUBS
REM Loop Start
X=#02:G050B2
IF(@#7802 AND#40)=0 GOTOS51
GOTO47
REM Loop Exit
X=$40:G0SUB2
U=0
DO:U=U+1
V=#09:G0SUB5S
UNTIL{{@8#7802 AND#40)=0 OR(U»>99)})
PELAY100
Y=@#7800: IFY<«#FF GOTO60
GOTO30
REM Loop Exit
V=0:GOSUB5
REM End of program

Page 1

Meaning of Text

Config 7800-7802 ports, start prog
Turn ON = SET a bit

Turn OFF = CLEAR a bit

Activate wheels using V code

Wait W msecs

Calc T-secs, W-msecs

Wait W msecs +

Wait T seconds

Start program here.

Wwait for any bumper press

Wait for T-sec startup delay

BEGIN a Loop
OFF all LED's
RIGHT wheel FORWARD
BEGIN a Loop
ON LED 1 (IR emitter)
if TAPE is detected
REPEAT this Loop __/

Turn
Move

Turn
Exit

Turn ON Flashing Lights
Initialize loop count
Begin a limited locop "\
Go FORWARD
Check exit conditions _/
Maecs to WAIT
Exit if ANY BUMPER contact --v
Turn OFF all LED's
Move LEFT wheel FORWARD
BEGIN a Loop
Turn ON LEP. 1 (IR emitter)
Exit if TAPE is detected
REPEAT this Loop __/

Turn ON Flashing Lights
Initialize loop count
Begin a limited loop
Go FORWARD
Check exit conditions _/
Msecs to WAIT
Exit if ANY BUMPER contact --v
REPEAT this Loop __/

A\

STOP ALL Motion
End of Tiny-Basic Program

<__ End of program for TRACK THE TAPE >

NOTE: TWS LISTING- GENERATED BY THE “PRIST TBASIC" Command
( PRasiTER. SEY TO Qb CHPRS/LIAE)
( USE “LTP" Commad TD ViEW THIS LUTIG 08 THE DiSPiay Scpemd

©1q9y by Buze M. Ros



TEST BUMPERS

O~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

30

31
32

End. (Task size is 168 bytes.)

(a Task)

CALL this robot task line "S" .
TURN ON LED number 2 .

BEGIN A LOOP

EXIT IF BUMPER number 7 is touched
TURN ON LED number 3 .

REPEAT THIS LOOP

TURN OFF LED number 3 .

BEGIN A LOOP

EXIT IF BUMPER number 8 is touched
REPEAT THIS LQOP

TURN OFF LED number 2 .

MOVE FORWARD

BEGIN A LOOP

EXIT 1F BUMPER number 2 is touched
REPEAT THIS LOOP

PIVOT OCN RIGHT CLOCKWISE

BEGIN A LOOP

EXIT IFP BUMPER number 3 is touched
REPEAT THIS LOOP

MOVE BACKWARD

BEGIN A4 LOOP

EXIT IF BUMPER number 4 is touched
REPEAT THIS LOOP

PIVOT ON LEFT COUNTERCLOCKWISE
BEGIN A LOOP

EXIT IF BUMPER number 6 is touched
REPEAT THIS LOOP

STOP ALL MOTION

BEGIN A LOOP

EXIT IF FRONT+REAR BUMPER PRESS
REPEAT THIS LOOP

JUMP to the line called "S" .

Mt MR o R

Y BUMPLR-
u?\.‘n’re Ad ASPecared

TEST CHCLE REQUIRES
Bumpprs Tv Re PRESED
IN A SPECVAC SEQUENCE,

THeY, CYCLE REVENTT AGAIL.

CHaLes BEGEE PR,  AFTER PRES
BumPER ND. LEp's DR MoTes

._‘ 2,3 —
z . FoRwad

- pPeT RCW

Brtrogld

- PIVOT LCCW

- (sTOR) —

I+£ - -

o~ £
|

NOTEY MAY WaANT TO PUT

\ RoBOIT 00 BLOCKS TP
Po THS TELT.

LED PaleL Tofview
(Gﬂﬂ':}i MoToR- LEP'S)
eﬂﬂkiyq’ﬂﬁs

TEST BUMPER MOTIONS  (a Task) ~Mees B#*C
A NEDY.

1 BEGIN A LOOP _ PSR'-E?P gmjpml'

2 EXIT IF FRONT+REAR BUMPER PRESS - w1 |,S'

3 DO ASSIGNED MOTION IF BUMPER PRESSED  \ (D STOP TETY

4 WAIT for 0.5 second(s) \T-pmtwﬂ #
5 STOP ALL MOTION }""‘ Bnmv*l STIA il
6 REPEAT THIS LOOP TRorE: Yov MAH Wh'T

7 HONK the horn for 2 second(s). TO PUT ROBOT 0 TWO

End.  (Task size is 35 bytes.) 2% 4% BLock TO Do THS TesT.

1 .‘o& 5“012‘"

TEST MOTION (a Task) — .
1 HONK the horn for 0.5 second(s). TRP VIS

2 MOVE DISTANCE FORWARD for this many feet 1.5 . ,(“"‘** /

3 SPIN CLOCKWISE for 180 degrees. (m ;"

4 MOVE DISTANCE FORWARD for this many feet 0.5 . > .mn 1885 Cw
5 SPIN COUNTERCLOCKWISE for 180 degrees. JZ’

& MOVE DISTANCE BACKWARD for this many feet 1 . ¢

7 HONK the horn for 1 second(s). Eﬂh£;5§| SPhsteo ced
_8 TURN ON THE FLASHING LIGHTS
Ead. [Task sz is T bytes.) mmni Mid

G13Y by Buzz M. Rase

DRI BEFRE A APTER TEST



TEST SOHNAR

L= NI T FLNY

10
11
12
13
14
15
16
17
18
19
20
21
22

End.

“TURN

(a Task)

LIGHTS ROUTINE

WAIT for 1 second(s).
BEGIN A LOOP

TURN OFF ALL THE LIGHTS
TURN ON LED number 2 .,
BEGIN A LOOP

EXIT IF
TURN ON
EXIT IF
TURN ON
EXIT IF
ON

LED number 4 .

SONAR distance is (LESS,MORE)
LED number 5 .

SONAR distance is (LESS,MORE)
LED number 3 .

IF SONAR distance is (LESS,MORE)
TURN ON THE FLASHING LIGHTS

EXIT THIS LOOP

REPEAT THIS LOOP

EXIT IF ANY BUMPER TQUCHED

WAIT for 0.4 second(s).

REPEAT THIS 1OOP

HONK the horn for 1.5 second(s).
TURN OFF ALL THE LIGHTS

TURN ON THE FLASHING LIGHTS

(Task size is 150 bytes.)

EXIT

ECHO count is less than (95-350):

LS
p T
%ﬂ.@," t
¥y
.r Py IS T V- R
\

2 ot

95 from sonar.

LESS than (0.8-35) 2.5 feet. LEP 2 ont'

LESS than (0.8-35) 4.5 feet.

LESS than (0.8-35) 7 feet. 1 LEvt 2 o

% SRt

i T 1evs LS o'

= Y&

1 PREPARE THE ROBOT
2 CALL this robot task line "S" .
3 BEGIN A LOOP .
4 EXIT IF ECHO count is less than (95-350): 145 from sonar
5 TURN ON ALL THE LIGHTS
6 REPEAT THIS LOOP
7 TURN OFF ALL THE LIGHTS
8 HONK the horn for 0.5 second{s).
9 JUMP to the line called "S" . =Y
End. (Task size is 53 bytes.) i ~
RogoT 231"
(oF covpse!)
' BALL sl ForT i
G-
TEST IR (a Task) cmkP-kFlﬁm#’fm Norg Moy Aot AS, THRENkLD
1 LIGHTS ROUTINE N0 OHAR) B LT =Dty o 6 i, ACLURAC Strould BE
2 TURN ON THE INFRARED LED -
3 BEGIN A LOOP
4 BEGIN A LOOP
5 EXIT IF THE TAPE IS SENSED CARD BONRD paDICY
6 TURN ON THE FLASHING LIGHTS w Bo FER “
7 CHIRP ‘ %
8 REPEAT THIS LOOP ) ¥ e
9 TURN OFF THE FLASHING LIGHTS 7 s 1:'\,)&"’ VSE BLACK IF FLooR oR
10 EXIT IF ANY BUMPER TOUCHED ~ TBLE REFLEDV
11 REPEAT THIS LOOP WHTE “:omwugxe
12 HONK the horn for 2 second({s). SuDé P U"SM u M"awl STRiP.
13 TURN OFF ALL THE LIGHTS ~ENTER p..so‘r,mg
14 TURN ON THE FLASHING LIGHTS REPERT RORRIE
End. {Task size is 50 bytes.) REMOVE rr,:jgce'ﬁ‘ﬁi-‘l'/bﬁnm TV Coupil G Fﬂ‘f'-
orFres Al oF [NFRARED SENSE, USE THC oML
™ TET EFFECT TO o "TR, RESPONSE
~PEYEBENDN: From L To ‘REVERSE'

©® 1994 by Bozz M. Regs



. TEST CHARGER {a Task)

1 BEGIN A LOOP WO CHARGE C HARGE
2 BEGIN A LOOP " oenied cenifeD
3 EXIT IF THE CHARGER IS TOUCHED . . =--—""
¢« \

4 TURN OFF ALL THE LIGHTS LED's 2 §3 =08 FLASHG- LIGHT
5 TURN ON LED number 2 . 24 = 013
6 TURN ON LED number 3 . + Lepr Z,
7 REPEAT THIS LOOP

M Dl))-'lc
8 TURN ON ALL THE LIGHTS Horad' s
9 HONK the horn for 0.5 second(s).

10 EXIT IF ANY BUMPER TOUCHED
11 REPEAT THIS LOOP

End. (Task size is 53 bytes.)

TEST CHIRP  (a Task) ?,am\ ak T
g THS FD?— « M_BLE:

1 CHIRP }cwt

2 WAIT for 1 second(s).
3 WARBLE for 20 cycles using cyclic period of 50 millisecs.
End. (Task size is 29 bytes.) .

S wd b Peoysio “
rrarvoioh.  (a Task) " HT, Sw’a?‘"ﬁ

MAKE A PHRASE called "HI" with phonemes: “"H.H.AH.E.PAl. S W.Y1.E.T.Y1.Y.STQOP." .
MAKE A PHRASE called "HELLO" with phonemes: "H EH1.EH1.L.L.0.0O
JUMP to the line called "S" . -

TURN THE WRIST (CW,CCW): CW for 45 degrees. HeLLo"

TURN THE WRIST (CW,CCW): CCW for 45 degrees. ”“”f Be FwaL
SPEAK the phrase called: "HELLO" . Pﬂm-\EMG I e,
CALL this robot task line "S" .

BEGIN A LOOP

WAIT RANDOMLY for up to 6 second(s).

10 EXIT IF SONAR distance is (LESS,MORE) LESS than (0.8-35) 3 feet.
11 SPEAK the phrase called: "HI" .

12 JUMP to the line called "S" .

13 REPEAT THIS LOOP

14 HONK the horn for 0.5 second(s).

15 SPEAK the phrase called: "HELLO" .

16 EXIT IF ANY BUMPER TOUCHED e
17 JUMP to the line called "S" .

End. (Task size is 221 bytes.) i BD(LD ﬁﬁm

OO WN -

t11"bDS!efnur4§:E

"EFT Vﬂ("—’T‘—"' o o T TR WITH ISTRSTAL PliodemE Covn ErpoRs
TESTV a ias

No LosGeR PERURED (oPnodaL) PHONEME PELIMTERl?
1 PREPARE THE ROBOT ‘Sf r"r’l_rmmd /iﬂF@

2 PREPARE THE VOICE .
3 MAKE A PHRASE called "TEST" with phonemes: "EH1'EH1.EH1-EH1'EH1 V'V-V.V'W.W-W'W"E1.E1-E1'E1"Z
-Z°Z.2'UHI.UH3.EH3.EH4.uhl.STOP." .

4 SPEAX the phrase called: "TEST" . Ea, EHL, »0 INFLET,
End. (Task size is 115 bytes.) Gg‘qj EWL- l,
"t‘ ¢ o L;mm CASE BT ku-owzhl eus’
OHET & AT
Jom\?mupfc.—snuu 13 UH}_ (st 0“1_'-3 EHLT RwossT plnar
VTES'!;I +(a Task)
I AVA "
2 SPEAK the phrase called: “ESPANOL" .
End. (Task size is 19 bytcs-
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TEST LIGHTS (a Task)

VoNOWMES W=

10
11
12
13

14

15
16
17
18
19
20
21
22

TURN
WAIT
TURN
WAIT
TURN
WAIT
TURN
WAIT
TURN
WAIT
TURN
WAIT
TURN
WAIT
TURN
WAIT
TURN
WAIT

OFF ALL THE LIGHTS
for 1 second(s).
ON LED number 2 .
for 2 second(s).
ON LED number 4 .
for 2 second(s).
ON LED number 3 .
for 2 second(s).
ON LEDP number 5 .
for 2 second(s).
OFF LED number 4 .
for 2 second(s).
OFF LED number 2 .
for 2 second(s).
OFF LED number 5 .
for 2 second(s).
OFF LED number 3 .
for 2 second(s).

? [}
CHECK MOTOR LIGHTS -&— GF28% LEP'S; FRaelT
CHECK BUMPER LIGHTS &—— RED LEP®

HONK
TURN

End.

TEST ARM  (a Task) Wil REPEXT

O 00~ BN

10
11
i2
13
14
15
16
17
18
i9
20
21
22
23
24

PREPARE THE ROBOT

the horn for 1.5 second(s).
ON THE FLASHING LIGHTS
{Task size 1s 177 bytes.)

BEGIN-A LOOP

WAIT
EXIT
TURN
TURN
TURN

MOVE.

MOVE
TURN
MOVE
MOVE
HONK
TURN
MOVE
MOVE
MOVE
MOVE
CALL
HONK
TURN
TURN

FOR ANY BUMPER PRESS and then wait for 0 seconds more.

IF BUMPER number 1 is touched

OPF ALL THE LIGHTS

ON LED number 4§ .

ON LED number & .

ARM AT THE SHOULDER (UP, DOWN, IN, OUT): OUT for 60 degrees.
THE FOREARM (IN, OUT): OUT for 45 degrees.

THE WRIST (CW,CCW): CW for 90 degrees.

THE HAND {QPEN, CLOSE): OPEN for {1-100) 100 %.

ARM AT THE SHOULDER (UP, DOWN, IN, OUT): UP for 20 degrees.
the horn for 1 second(s).

THE WRIST (CW,CCW): CCW for 90 degrees.

THE HAND {(OPEN, CLOSE): CLOSE for (1-100) 100 %.

ARM AT THE SHOULDER (UP, DOWN, IN, OUT): DOWN for 20 degrees.
ARM AT THE SHOULDER (UP, DOWN, IN, OUT): IN for 60 degrees.
THE FOREARM (IN, OUT): IN for 45 degrees.

this robot task line "X" .

the horn for 1.5 second(s).

OFF ALL THE LIGHTS

ON THE PLASHING LIGHTS

REPEAT THIS LOOP

HONK

ind.

the horn for 3 second(s).
(Task size is 224 bytes.)

AHE CoMPLETE ")
ARM c—(c\,GTES‘g vhLest. ..

I
Sraer?Ken momor T

———

WITH AN BUMPER,
#*
EXLEPT pumperl;
WHICA WL TERMIME
THe TECT,

Gyt by Borz M. ey



PO NN WNHOGDIANTNIPWNROORINOREWNHNOOONONBWUNROO®NOONSWN-

AVA ;yia Task)

THesE CorTAIN THE N
AVAS — GROVPYGE FoRe

EDiT CHANGES,
AP (S KLED

BEGIN A LOOP

CALL this robot task line "AGAIN" .

BEGIN A LOOP e “

SPEAK the phrase called: "ATTENTION® . <— JSPERK ERAMPLE.

WAIT for 2 second(s). ”GLESTM T
WAIT RANDOMLY for up to 5 second{& 485 STAM WTHLA
EXIT IF SONAR distance value is than .. i
WAIT for 50 second(s). —TMV— ﬂ%‘é 6‘{1"6

WAIT RANDOMLY for up to 20 second(s).
REPEAT THIS LOOP
CALL this robot task line "MOVEIR" .
BEGIN A LOOP
WAIT TO SAY the phrase called "CLOSER"™ after waiting 2 second(s).
WAIT RANDOMLY for up to 4 second(s). 3,0 Pk
EXIT IF SONAR distance value is LEAS than 140"}
JUMP to the line called "“AGAIN" .
REPEAT THIS LOOP
BEGIK A LOOP
WAIT TO SAY the phrase called "THARKS" after waliting 1.5 second(s).
WAIT TO SAY the phrase called "BETTER" after waiting 1.5 second(s}.
EXIT IF SONAR distance value is LESS than
JUMP to the line called "MOVEIN" . !%F&(4a5t:
REPEAT THIS LOOP
HONK the horn for 0.5 second(s). ,
WAIT TO SAY the phrase called "HOPE" after waiting 1.7 second(s).
WAIT TO SAY the phrase called "FUNHERE" after waiting 2 second(s).
WAIT TO SAY the phrase called "HELPXIDS" after waiting 2.5 second(s).
WAIT TO SAY the phrase called "ESTEEM™ after waiting 0.2 second(s).
WAIT TO SAY the phrase called "SUBJECTS" after waiting 1.5 second(s).
WAIT TO SAY the phrase called "MODULES1" after waiting 0.5 second(s).
WAIT TO SAY the phrase called "MODULES2" after waiting 0.2 second(s).
WAIT TO SAY the phrase called "SKILLS" after waiting 2.5 second(s).
WAIT TO SAY the phrase called "SKILLS2" after waiting 0.2 second(s).
WAIT TO SAY the phrase called "SPEAKANY" after waiting 1.5 second(s).
WAIT TO SAY the phrase called "LANGS" after waiting 1 second(s).
WAIT TO SAY the phrase called "SPANISH" after walting 2 second(s).
WAIT TO SAY the phrase called "ESPANOL" after waiting 1 second(a).
TO
TO
TO

Lirme 73,

WAIT SAY the phrase called "MAKEDAY" after walting 2 second(s).
WAIT SAY the phrase called "USEME" after waiting 1 second{s). -~
Wo WK, j?oﬂﬂg

WAIT SAY the phrase called "TALKTO"™ after waiting 2 second(s). RE
WAIT TO SAY the phrase called "TALKTO2" after waiting ] .ruig:é ﬁ%hct__
WAIT TO SAY the phrase called "HAVEFUN" after waiting 1.6 second(s). Bﬁi*:Tv e:pfﬁp
WAIT TO SAY the phrase called "COMEBACK" after waiting 1.3 second(s). W %kﬁd’ ;Aﬂ“b
HONK the horn for 9.5 second(s). . C}DP ENE CoM ot
# REPEAT THIS LOOP WA o JEC " AP
nd. (Task size is 640 bytes.) pob-
e WAT BAdeM For. S Sos
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AVAl (a Task)

MAKE A PHRASE called "ATTENTION® with phonemes: "M.Al.I3.Y.PAQ.AH1.EH3.13.Y.PAO.P.L.E1.AY.Z.P
-AE]l .EH3.V.PAO.Y1.1U.02.02.R.PAQO.UH1.T .EH1-EH3-N.SH.UH3.N.STOP." .

2 MAKE A PHRASE called "BETTRR” with phonemes: "D.THV.AE1-BH3.T.Z.PAO.B.EH1-EH3.T.ER.STOP.* .

3 MAKE A PHRASE called "CLOSER" with phonemes: "P.L.E1.AY.Z.PAQ.K.UHLl.UH3.M.PAO.UH2-UH1.L.I1-13
~T.UH3.L.PAO.X.L.O1-U1-S.S.ER.STOP.” .

1
AO.

=

4 MAKE A PHRASE called "THANKS" with phonemes: “THV.AE1-EH3-NG.K.PAO.Y1.IU.U1-Ul.STOP." .

5 MAKE A PHRASE called "HAVEFUN" with phonemes: "H.AE1-EH3.V.PAO.UH1.UH2.PAO.F.UH1-UH2-N.PAO.D.
Al1-I3.Y.STOP." .
6
H

ad

MAKE A PHRASE called "COMEBACK" with phonemes: "Y.UH3-UH1.PAQ.AW-L.PAO.KX.UH1-UH3-M.PAQ.B.AEl-
EH3.K.PAl.Y.UH3.UN1.PAG.H.E1-12-R.STOP." .

7 MAXKE A PHRASE called "HOPE™ with phonemes: “AH1-EH3.I3.Y.PAO.H.O01-Ul.P.PAO.Y1. IU Ul.U1.PAD.AH
1.R.PAO.EH1.EH3.N.D.J.01-UH3-13.AY.I3.NG.PAO.D.THV.UH1 .UH3,.PAO . K.AH1-UH3.N.F.ER.UH1.EH3.N.S.PAD.
AE]1 .EH3 .N.D.PAQ.AH1.R.PAO.H.AE1-EH3-V.11.13.NG.PAO.UH1.UH2 PAO.T.ER-R.11-13-F.13.K.PAQ.D.A1-13-Y
.STOP.*

8 MAKE A PHRASE called "PFUNHERE"™ with phonemas: "I1.13.T.S.PAO.F.UH1-UH2-N.PAO.T.U1-U1l.PAO.B.El
~Y.PAO.H.AY-11.R.PAO.I1.I3.N.PAO.T.EH1-EH3-N.N.UH1.UH2.PAO.S.E1-Y.STOP." .

9 HAKE A PHRASE called "MAKEDAY" with phonemes: "M.Al-AY-Y.K.PAO.Y1.IU.01-02-R.PAO.D.A1.I3.Y.ST

End. ((Tuk size is ME% .
g TSt i L T (000 errer{
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AVA3 {a Task)

1 MAKE A PHRASE called "SKILLS2" with phonemes: "AEI EH3_N.D.PA1.T.AH1-EH3-Y.P.I1.NG.PAC.§5.K.I1
-13.L.L.Z.STOP." .

2 MAKE A PHRASE called "MODULES1™ with phonemes: "I1.I3.N.K.L.U1.U1.D.I1.NG.PA1.P1.Y.L.EHI.EH3,
L.T.R.AH1-UH3-N.I11.K.S.PAl.PAl1.M.AHI-EH3-Y.K.R.O1.P .R.AH1-UH3.S.EH1.EH3.S.01.R.Z.PA1.PA1.S . EH1-E
13-N.5.01.R.Z.PA1.PAL .M.EH1.EH3.X.AR1-FH3-N.11.K.S.PA1.PA1.R.01.U1.B.AH1-UH3-T.11.K.S5.8TOP." .

3 MAKE A PHRASE called "MODULES2" with phonemes: "AE1’EH3-N.D.PA1.I1.I3.N.T.EH1-EH3-L.11.D.J.J.
JH3 .EH3.N.T.PAO.M.UH2.EH3.SH.E1-Y-N.Z.STOP." .

4 MAKE A PHRASE called "SPEAKANY” with phonemes: "D.THV.Al.AY.Y.PAO.K.AEl.EH1.N.PAO.M.A1-AY-Y.K
M.E1.Y.PAO.S.P.E1-AY-K.PAC.EH2-EH2.N.Y.PAO.L.AE1-EH3-NG.G.W.I1.13.D.J.J.STOP." .

5 MAKE A PHRASE called "TALKTO" with phonemes: "T.AW-K.PAO.T.U1.Ul.M.AHI1-EH3.13.Y.PAO.K.AH1-UH1
‘L.E1.Y.G.PAO.T.U1.U1.PAO.L.ER.R.N.PAG.M.02-02-02.R.UH1.B.UH2 .AH2-U1.T.Y1.1U.U1-U1-2Z.11.RG.PAO.D
‘THV.E1.Y.AH1-R.PAO.B.E1-Y.PAO.F.AH1-EH3-Y.V.PAQ.EH1-EH3-K.S.PAO.L.U1-ER.R.N.11.Y.NG.STOP," .

6 MAKE A PHRASE called "TALKTO2" with phonemes: "S.12-$.S.T.UH1.UH3.M.PA1.I1. I3 N.PAQ.Y1.1IU.02-
2-R.PAO.K.L.AE}1-EH3'S.5.R.U1.UL.M.Z.STOP." .

nd. (Task size 1s % NOTE: S1ZE & (00 BYTE MAY tmwM |
VA4  (a Task)

1 MAKE A PHRASE called "LANGS" with phonemes: "I1-I3-NG.L.I1.SH.PAl.PA1.S.P.AE1-EH3-N.I1,.SH.PAl
PA1.F.R.EH1-EH2-K.D.T.CH.PA1.PAl.D.J.J.ER-M.UH1 . N.PA1.PAl.R.UH1-UH2-SH.UH1 .N.PA1.PA1.T.CH.AH1-A
".I3.Y.N.E1-Y.S.PAl.PA)l.AE1'EH3-N.D.PA1.PA1.D.J.J.AE1-EH3-P.UNH! .BH3 .N.E1-Y.Z_STOP." .

2 MAKE A PHRASE called "ISPRAK" with phonemes: "AH1-EH3.I3.Y.PAO.K.AP1.EH3.N.PAO.B.E1.Y.PAO.M.A
—AY-Y.D.PA}.T.U1.U1.PAO.S.P.E1.AY.K.FH2-EH2 ,N.Y.PAQ.L.AE1-EH3-NG.G.W.11-D.J.STOP."* .

3 MAKE A PHRASE called "SPANISH" with phonemes: "F.01.R.PAO.BH1.EH3.K.S.PAO.AE}-EH3-M.P.UH3.L.P
1.PA1.H.AY-I1-R.Z.PAO.A1.AY.Y.PAO.B.11-13-T.PAO.UH1 .UH3.V.M.AH1-EH3.13 . Y.PAO.S.P.AE1-BH3-K.11.8
[.STOP." .

4 MAKE A PHRASE called "ESPANOL™ with phonemes: "B.W.EH1-AY-N.0.S.PAO.D.E1-AH1.S.PAl.AH.M.E1-Y-

.0.85.PA1.PA1.PA1.Y1.0-P EH3.AY.PAO.AH-B.L.AH) .PAl .EH] .EH3.S5.P.AH1.N.Y1-01-02-L.STOP."™ .
nd, {Task size 18(710 bytes
i SA\FE &{(%00 BYTEX.

VAZ (a Task)

1 MAKE A PHRASE called "HELPKIDS" with phonemes: "AH1.EH1.I3.Y.PAl.K.AE1.EH3.N.PAO.H.EH1-EH3-L.
-PAG.Y1.10-02'02-R.PAO.S.T.U1-U1.D.EH1.EH3.N.T.S.PAO.D.E1.Y.V, EH2-L.AH1 .UH3.P.PA1.M.02-02-02.R.
AO.E1.Y.F.EH1-EH3-K.T.11.I3.V.PA1.P.R.AH1-UH3.B.L.EH1 .EH3.M.S.AH1-UH3.L.V.11.NG.PAO.S_K.11-13.L
L.Z.STOP." ,

2 MAKE A PHRASE called "ESTEEM" with phonemes: "AB1-EH3-N.D.PAO.G.A1-AY-Y.N.PAO.H.AH1-BH3'Y-ER.
AO.S.EH1.EH3.L.F.EH1.BH3.S.T.E1-Y.M.STOP." .

3 MAKE A PHRASE called "SKILLS” with phonemes: "Y1.IU.02.02.R.PAQ.K.I1.I3.D.Z.PAO.W.11.I3.L.I1.
3.M.P.R.UL.U1.V.PAC.D.THV.EH2.EHZ.R.PAQO.L.AR1-BH3-NG.G.W.11.13.D.J.J.STOP." .

4 MAKE A PHRASE called "SUBJECTS" with phonemes: "D.THV.Al.AY.Y.PAQ.W.I1.13.L.L.ER-R.N.UH1.B.UH
-AH2.UL1.T.PA1.M.AB-EH3-THV.PAl .PA1.S.AH1-13-AY . EH1.BH3.N.S.S.PA1.PAO.S.11-13-5.5.T.EH1 . EH3 .M. N,
-PA1.PA].AE]1.EH3.N.D.PA1.T.EH3.K.N.AH1-L.EH3.D.J.B1.Y.STOP." . .

5 MAKE A PHRASE called "USEME" with phonemes: "Y1.IU.U1.U1.Z.PAO.M.E1.E.PAO.T.U1.U1.PAO.M.01-U1
T.11.13.V,A1-AY-Y.T.PAO.Y1.1U-02-02-R.PAO.K.11-13.D.Z.PA).AE1 . EH3.N.D.PAO.B.R.13.NG.PAO.EH1 EH3

K.5.AH1-EH3'Y-T.M.EH3.EH1.N.T.PAO.T.U1.U1.PAC.D . THV.EH3'A2-EH3-R.PAO.S.K.U.U1.L.PAO.D.A1.13.Y.2
STOP."

nd. ’ iTask size 18/995 bytes))
| Q—— S(zE < (v0v BYTES

Nore*
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