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Project Description

Robotics in Agriculture

The past hundred years have seen the greatest changes as the power of science transforms our world
including farming. Despite its quaint reputation, agriculture has always been an early adapter of
technology. This is evident from the beginning of mechanization with the cotton gin, McCormick's
Reaper, tractors, hybrid seed, to genetically engineered plants that protect themselves and grow in arid
environments. Yields have grown at an amazing pace, but demand from developing countries and
population growth exceed all of our best efforts.

We know that we need to continue to find ways to increase the productivity of land on a per unit basis.
To this end, agriculture has started to add computerization and automation to the existing machinery
with things like aftermarket GPS farming systems that can autonomously drive tractors, monitor yield,
and apply fertilizer. However, these aftermarket add-ons are not the well thought-out, sophisticated
systems that you would see in an industrial manufacturing facility. When those companies would build
a new factory utilizing robotics, they wouldn't just stick a robot in the place where a person stood. They
would completely reexamine the process. They knew that they could break a complicated process into
little parts to best fit the application. These little processes can be controlled by multiple, inexpensive
controllers working independently while making independent decisions, but with the same goal.

Today's agricultural equipment has been designed around the controller, a person sitting in a chair. It
cost a lot to employ this single operator so the equipment grew larger in order to maximize the
productivity of that one person. However, this method has its drawbacks. Nature is chaotic and
dynamic. Soil nutrients and moisture change from foot to foot. Having equipment that allows a single
person to plant a thousand acres in a day comes at the cost of productivity per acre as a result of having
to treat all the acres as the same. So, do we have to sacrifice productivity per acre for productivity per
person?

Prospero is the working prototype of an Autonomous Micro Planter (AMP) that uses a combination of
swarm and game theory and is the first of four steps. It is meant to be deployed as a group or "swarm".
The other three steps involve autonomous robots that tend the crops, harvest them, and finally one
robot that can plant, tend, and harvest--autonomously transitioning from one phase to another.

Prospero is controlled with a Parallax Propeller chip. The powerful, eight independent processors (cogs)
allow for true parallel processing. The propeller chip is mounted on a Schmart Board allowing for access
to all of the pins for rapid prototyping. Its hexapod body can autonomously walk in any direction,
avoiding objects with its duel ultrasonic Ping))). Its walking algorithms allow it to instantly change
direction and walk in any new direction without turning its body. An underbody sensory array allows
the robot to know if a seed has been planted in the area at the optimal spacing and depth. Prospero can
then dig a hole, plant a seed in the hole, cover the seed with soil, and apply any pre-emergence
fertilizers and/or herbicides along with the marking agent. Prospero can then signal to other robots in
the immediate proximity that it needs help planting in that area or that this area has been planted and
to move on via coded IR transmissions that are currently represented with a green and red LED so that
people can see it working. The more seeds it plants, the more the "green" LED lights up, the more it
draws other robots nearby (+2). The more it detects planted seeds, the more it repulses other robots
with the "red" LED (-1)
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Block Diagram

Start-Up

*Measure Baseline Reflectivity and

*|nitialize System Objects & Variables

Dropped Seed and Planted Seed Detector Arrays

[llumination for

Vi
Main Routine
Has There Been a Seed Planted in this spot?
N/ | N
Yes No
v v
Using Ping))) sensors; Plant Seed
Is path Blocked? ‘
|
! ! )
Yes No 1) Lift Body Up
| 2) Extend Seed Hole Driller
Vi 3) Lower Body
Look Left & Right 4) Drill Seed Hole
until an opening is 5) Lift Body Up
found 6) Rotate Seed Drum Until Seed Drops
\ 7 7) Cover Seed with Soil
8) Mark Planted Seed
Take Step 9) Retract Seed Driller

|
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Bill Of Materials

Qty  Description Company Part Number

1 AH3-R (no electronics; no servos) Lynxmotion AH3RCA

6.0 V Ni-MH 2800 mAh Battery Lynxmotion BAT-05
21 HS-645 Servo Tower Hobby LM3122

1 HSR-1425CR Servo Lynxmotion S1425CR

8 Extender Cable- 6" Lynxmotion SEA-01

2 Aluminum Tubing - 3.0" Lynxmotion AT-02

1 Servo Horn Tubing Adapter Lynxmotion HUB-14

1 Aluminum Tubing Connector Hub Lynxmotion HUB-08

2 Aluminum Multi-Purpose Servo Bracket Lynxmotion ASB-04

1 Parallax Propeller SchmartModule Schmart Board 710-0005-01

2 Propeller Servo Controller USB Parallax 28830
PING))) Ultrasonic Sensor with Mounting

1 Bracket Parallax 910-28015A

1 PING))) Ultrasonic Sensor Parallax 28015

1 Parallax Blank 3x4 Proto Board Parallax 45305

4 0.1 uF Mono Radial Capacitor Parallax 200-01040

4 Photoresistor - VT935G-B Parallax 350-00009

4 100 ohm Resistor, 1/4 Watt Parallax 150-01011

3 10mm Ultra-High Brightness Blue LED Radio Shack 276-006

1 5mm High-Brightness White LED Radio Shack 276-017

1 22awg, Solid, Black Jameco Electronics 36792

1 22awg, Solid, Red Jameco Electronics 36856
Unshrouded Header 3 Position 2.54mm Solder

7 Straight Thru-Hole Jameco Electronics 421489

7 Connector Housing 3 Position 2.54mm Straight Jameco Electronics 157383
Connector Contact PIN 1 Position Crimp Straight

15 Cable Mount Reel Jameco Electronics 100766

1/8" OD; 0.066" ID Transparent Blue

1 Polurethane tubing ProTubing.com (Freelin-Wade) 1J-013-27
1/2" ID; Oilite Sintered Bronze Flanged Sleeve
Bearing Small Parts BOOOFMUBG66
White Spray Paint Various -
Aluminum Tubing, Sheeting and Rods Various -
1/2" Wood Board Various -
1/8" Plexiglas Various -
2" PVC Pipe Various -
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Schematic
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Photographs

"Front*" view

Prospero: Robotic Farmer© All rights reserved Page 8



*Prospero is functionally symmetrical and does not have true "sides"

"Left*" view
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*Prospero is functionally symmetrical and does not have true "sides"

"Rear*" view
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*Prospero is functionally symmetrical and does not have true "sides"

"Right*" view
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*Prospero is functionally symmetrical and does not have true "sides"

top view
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Overhead view
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Under View
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Under View showing Seed Detector Array and Seed Driller Retracted
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Under View showing Seed Detector Array and Seed Driller Extended

Seed drops through hole in wood, through square tube, and into drilled hole
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Side View Showing Seed Drum
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Overhead View showing Propeller Schmart Board and Parallax Prototyping Board
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Overhead View showing Propeller Schmart Board and Parallax Prototyping Board
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\f

Side View Showing One of the Two Parallax Propeller Servo Controllers
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Prospero Walking Across Demo Field (The ground is frozen; It's December in lowa, USA)
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Prospero starting to plant seeds. The biodegradable paint marks the spots
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Prospero with Seed Driller Extended, Drilling hole
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Prospero Spraying Biodegradable Paint, Marking Planted Seed
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Planted Seeds
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Dug-up Planted Seed
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Prospero Walking to New Spot After Detecting that a Seed was Planted there
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Author and Builder with Prospero
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Source Code

Listed below is the source code used in this project. Copyright 2010 David Dorhout All Rights Reserved.
No portion of this code may be use in any way without prior written authorization by David Dorhout.

Objects shipped with the Parallax Propeller Tool and those found on the OBEX have not been included
for clarity.

Prospero: Roboti arme C) CopyRight 2818 Rll rights reserved
L0 = : N _' Ul =) = = 148 oE 1 B2_5 :E__ -_ o_.8 __: ___:_ ___"-_' :_'_'::
-_ = T = _ T 11 L] LR B

_CLEMDDE
“XINFREQ

XKTALL + PLL1GX
S _309_009

COMPIN = 23 Pi sed for communicati with the PSC

PSC_BARUD =@ Baud rate (@ - 2488, 1 - 368400

Ramp = 1@ Ramp is the speed between B-63 that the PSL turns
Ramp2 = £@ the servos fast to slow

Ramp3 = J@

fHEauE;;; =
fRAPauknee = 3@

fRPawHip

fRAFF oot 26
fRFEnes
fRFHip

mnn i
el ]
=l

fRRF oot = 23
fRREnes = 22
fRRHip = 21

fLPawFoot
fLPauknee
fLPauHip

fLFF oot
fLFEnee
fLFHip

nmnn
5 s
=

fLRFoot
fLRKnes
fLR4ip

Inmn
[ I Sl &

bAPawF oot - 3'3:
bAPawknes = & d
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bRPawfF oot = 3 "3l

bRPauknes = 4 "398 |

bRPauHip = b '28

BRFF oot = 15 "6

bRAFEnee = 14 "2

bRFHip = 13 '28

bBRAF oot = B "23

bRAEnes = 1 "Z2

bRRHip = 2 "1

bLPauF oot = 23 a

bLPauknee = 22 1

bLPauHip = 21 2

bLFFaat = 26 "15

bBLFEnes = 27 "14

BLFHip = 28 "13

bLAF oot = 31 3

bLAKnee = J@ L

bLRAHip = 29 h

,
fPING_Pin = 27 I/0D Pin For PIHG)))
BPING_Pin = 721

PingServaoHl =G connected wia PSC
"Seed dispenser

SeadlispenserLED = 1

SeadlispenserPR = @

Planted seed dector array

feedMarkerServe =7 connected wia PSC
SeedlectorPHL = 2

SeedlectorPHZ = 3

CeedlectorPR3 = 4

CeedlectorLEDS = 5§

"Seed driller

TubeServo = 25

Drilltervo = 2b

SeedServo = 28

YRR

"Yariables for the planted seed dector array
I s CoacdlNartrnrPRB1 +ima
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Yarisbles for the planted seed dector array
Long CeedlectorPRltime
Long CeedlectorPRZtime
Long CeedlectorPR3time
Long SeedlectorPRLtine Threshold
Long SeedlectorPREZtine Threshold
Long SeedlectorPR3tineThreshold
Yariables for the seed droper
Long photoresistorBase
Long photoresistorMewu
Long photoresistorThreshhaold
Long time
Long timeold
yarisbles for the Ping))) N .
Long rEnge Uistance tor Ping)))
Long PingServal "Direction/PH of the serwo holding the Ping)))
Long PingServoR
Long PingServaol
Long DirectionPH
Long RPaufootPu
Long APzuknesFH
Long RPauHipPH
Long RFFootPH
Long RFnesPH
Long RFHipPH
Long RAF cotPH |
Long AR%nesPd
Long RRHipPH
Long L Pauf ootPH
Long LPauknesPH
Long LPauHipPH
Long LFFootPH
Long LFEnesPd
Long LFHipPH
Long LRFootPH
Long LRXnesPH
Long LRHipPH
Long RPauwftSign
Long RFFtSign
Long RRFtSign
Lona FH
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debug.dec (SeedlectorPRZtime)

"SeedlectorPRItingeemmnnman
"Configure counter module.

ctral[38. 28] := xQ1200 "Cat mode te "POS detector”

etra[5. . 8] := SesdlectorPR3 "set APIN to SeedDectorPR3 (PSesdlectorPR3)
frgm = 1

"Charge RC circuit.

dira[SesdlectorPR3] := outa[SesdlectorPR3] := 1 "Eet pin teo ocutput-high

weitent (ellfreqs100 222 + ent) "Weit for circuit to charge

"Etart RC decay measurement.
- 'Clear the phsa register
dira[SecdlectorPRI]= "Pin to input stops charging circuit

weitent [ellfreq/50 + ent)
SeedlectorPR3tine := [phsa - §24) = @

"‘Digplay results
debug.str (string (13, “SsedlectorPRStime
debug. dec [SeedlectorPR3tine)

)

weitent (clkfreg= + cnt)
outa[SesdlectorLEDS] = 8 "Turnz LEDs off

"if the new time iz below the threshold then it is detecting & planted seed and
‘will go to the walking program seguence
IF SeedlectorPHitime =< SeedlectorPRltimeThreshold
fStart_And Intialize Varisbles
IF SeedlectorPH2time =< SeedlectorPRZtimeThreshold
fStart_And Intialize Varisbles
IF SeedlectorPR3tine =< SeedlectorPRItimeThreshold
fStart_And Intialize Varisbles

: [:'_gg'_"'g SEaed "|g;g---------------------------------------------------------------------

PW := 55@

P5SC.SETPOS (fLPauknes, Ramp3, PH)
PEC_SETPOS (fAFKnes, Remp3, PW
PEC_SETPOS (fLRAXKnee, Hamp3, PW

PSC_SETPOS (fLFKnee, Hampld, PW

FEE.EETFDEtFHFauEnBB, Ramp3, P}
PEC _SETPOS (fHRXnees, Remp3, PW
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PSC.-

FH
PSC.
PSC.
PSC._

PSC.
PSC.
PSC.

SETPOS (fRREnee, Ramp3, PH)

:= hbl

SETPOS [$AFFoot, Ramp3, PW

SETPOS (fLPawFoot, Remp3, PH)
SETPOS (fLAFoot, Rampd, PW

SETPOS (fLFFoot, Hamp3, PH

SETFUEtfHFEuFuut, Ramp3, PH)
CETPOS (fAAFoot, Ramp3, PH

weitent [clikfreqs? + cn

PSC.-

SETPOS (TubeSerwa, Ramp, 850)

weitent (cllfreg=l + ent)

PSC.

SETPOS (TubeSerwo, Ramp, 758)

weitent [clifreqsl + cn

PSC.

FH

PSC
PSC.
PSC.

PSC.-
PSC.
PSC.

PH

PSC
PSC.
PSC.

PSC.
PSC.
PSC.

SETPOS (DrillServo, Remp, 1308) "Drill on

:= 750
.SETFUEthFauKnBB, Remp2, PH)

CETPDS

fRFKnes, RampZ, FH;
SETROS

fLRKnee, Ramp?, PH

SETPOS (fRPauknes, RampZ, PH)
SETPOS (fLFKnee, HampZ, FHg
CETPOS (fRAKnee, Ramp?, PW

i= 758
.SETFUEtFLFBuFuut, Ramp2, FH)

SETPOS

fRFFoot, RampZ, FHg
SETPDS

fLAFoot, Ramp?, PH

SETPOS (fRPewFoot, RampZ, PW)
SETPOL (fLFFoot, Ramp2, FH;
SETPOS (fHRFoot, RampZ, PH

weitent [clicfreq=l? + cnt)

PH
PSC._
PSC.
PSC.

PSC.

-

r= G@8

SETPOS (fLPauknes, Ramp3, PH)
SETPOS {fRFKnee, Hamp3, PH
CETPOS (fLAKnee, Rampd, PW

SETFUEEFHFauKnBB, Ramp3, fH}

i — B

"Planting mechanisum fully extended

"Planting mechanisum stright down
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FSE_SETFDSEFLFHnBB, Ramp3, FH;
PSC_SETPOS (fARXnes, Rampd, PW

PWH = GRA

PSC.SETPOS (fLPewFoot, Remp3, PH)
PSC_SETPOS | fAFFoot, Ramp3, PW
PSC _SETPOS (fLAFoot, RHamp3, PH

PSC.SETPOS (fRPewFoot, Ramp3, PH)
PEC_EETPOS (fLFFoot, Ramp3, PW
PSC_SETPOS (fAAFoot, Ramp3, PH
PSC_SETPOS ETuhBEBrvu, Hamp, 758)
PSC.SETPOS (DrillServo, Ramp, 758)

"Leed dispenszer
"SeedlispenzerLED
"SeedlizpenzerPh

1
a

‘Configure counter module for seed detector.

etra[38. 28] := =@1004 "Cet mode te "POS detector”
etral5. . 0] = SeedlizpenzerPH "set APIN to SeedlispenserPH
frga = 1 " [SeedlizpenserPR)

"Turning on the LED light
dira[Sesdlispen=zerLED] = 1
outa[Seedlispen=zerLED] = 1

waitent [clkfreq/il + ent) "Let the LED turn on

"Uzing the photoresistor to detect & seed droping

‘repeat
"Charge AL circuit.
dira[SeedlizpenzerPA] := outa[SesdliszpenzerPA] := 1 "Set pin to output-high
weitent (clkfreqsii0 000 + ent) "Mait for circuit to charge

"Stert RC decay messurement.
= "Clear the phsa register
dira[SeedlizpenzerPA]= "Pin to input stops cherging circuit
weitent [elkfreq/50 + ent)
tine := (phsa — §24) == D
photoresistorBase = time
photoresistor Threshhold := photoresistorBase /5 + photoresistorBase

"Display results
debua.str (strina{13. "tims = "))
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"Uisplay results |
debug._str zﬂringl:lS, “"time = :I:I
debug._dec [time

debug.str [string {13, "photoresistorBasze = "))
debug.dec |photoresistorBasze
debug.str [string (13, “photorssistorThreshhold = "))

debug.dec [photoresistorThreshhold)

repeat
PW := 350
PSC.SETPOS (SeedServo, Ramp, PHW)
repeat GO
Charge RC circuit.
dira[SeedlispenserPR] ;= outa[SeedDispenserPR] := 1 "Set pin to cutput-high
weitent [clikfreqsi20 200 + ent) "Hait for circuit to charge

= ‘Clear the phsa register
dira[SeedlispenzerPR]= "Pin to input stops cherging circuit
waitent [clkfreq/E2 + ent)
time := (phsa — F2i) ==
IF time => timeold
timeold = time
debug_str Eﬂiring%S, “timeold = ")
debug _dec {timeold
If timeold = photoresistorThreshhold
debug.str [string (13, "Timelld is sbove thresh hold!™})
outa[SeedlispenserLED] = @
CoverAndMarkSesdPlacenantF

. - - 5
waitent (clkfreqel # cnt)

PW == 1158

PEC.SETPOS (SeedServo, Ramp, PH)

repeat 0@

"Charge RC circuit.
dira[SeedlispencerPR] := outa[SeedlispenserPR] :i= 1 "Set pin to output-high
weitent [elikfreqsi20_B00 + ent) "Hait for circuit to charge

= ‘Clear the phsa register
dira[SeedlispenzerPR]= ‘Pin to input stops charging circuit
waitent [clkfreq/50 + cnt)
time := (phsa — §2i) = @
IF time =* timeold
timeold = time
debug_str [511‘.1'119[)13, “timeold = "})
debug _dec {timeold
If timeold => photoresistorThreshhold

debug.str (string(13, "Timelld is sbove thresh hold'"))
N, T, P 1FAl -— @
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Debug. dec [RFHipPW)

ARHipPH i= DirectionPH + 15@
RRFtSign = -1
IF RRHipPW =< GRA
AAHipPW := RAHipPW +308
RAFtSign == 1
ELSETF RPawHipPW =< 758
RRF t5ign = -1
Debug.5tr 5!ring(i3,"444iujd =< 750™))

Debug . tx [Debug=CH
Debug.dec (RRHipPH

ELSETF DirectionPW == 758
APawHipPH := DirectionPW - 158
RPawfthign = -1
IF RPauHipPW =< E2@
APauHipPH := RPauHipPW +388
APawfFt5ign == -1
ELSETF RPawHipPW =< 758
RAPawftfign == 1
ﬂahug-EtrESIring(%S,"qjauﬁinjd == T758"))
Debug.tx [Debug=CR
Debug.dec (APauHipPH)

AFHipPH := DirectionPH
RFFtSign = -1
IF RFHipPW == 75A
RFFtSign =1
ﬂahug.Etr%Elring 13, "FFHipPW => 758"))
Debug . tx [Debug=CH
Debug.dec (RFHipPH

ARHipPH i= DirectionPH — 15@
RRFtSign =1
IF RRHipPW => 98@
AAHipPW := RAHipPW -388

RAFtSign == 1
ELSETF APawHipPH =< 758
RRFtSign = 1
Debug_Str (Swring (13, "FAHioPW =< 758"))
Debug.tx (Debug=Ch
Debug.dec (RRHipPH

"Determins how much movement is in the hips and feet based on how close the hips

‘position is to 750

RPawFootPW := [[APawHipPW - GB88) s2)-75 "Gives & value between -75 and 75
Debuo_Str [Strinal13. "APzuFoot?W™)
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Debug
Debug

RFFootPH
Debug

Debug

RRFootPH
Debug

Debug

"LPau, RF,

"RPaw, LF,

"RPaw, LF,
"RPau

"RR

‘LPau. AF.

RPewFootPH ==
Ser (String (13, "APzuFootPH’))
Debug.
.dec (APauFootPH)

PH = 904
PSC.SETPOS (fLPauknes, Ramp, PW)
PSC_SETPOS

PSC_SETPOS

weitent(clikfreg # § + cnt)

(APauHipPW — &08) F2)-75

tx [DebugsCH

(RFHipPu-60E) £2) 75

.EtrEBtrlng 13, "RFFootPW') )
Debug.
.dec (AFFootPW)

tx [DebugeCH

[RRHipPH-EAB) #2) -T75

_Etr[ﬁtring 13, "RAFootPW"))
Debug.
.dec (RRFcotPW)

tx [DebugsCH

LR Up

fRAFKnes, Ramp, PW
fLRKnes, Ramp, PW

RR Backward; LPsw, RF, LR Forward

RR Backuard

PH := HFaqupFH - [RAPawFootPH= RPauFtSign)
PSC_SETPOS fHFaqup
PH = TEZ2 -

Ramp, PW)

‘LF using opposite movement of RF
PH i= AFHipPW + [AFFootPW= RFFtSign)
PSC.SETPOS (fLFHip, Ramp, PH)
PH := 762 - (75 + (EHFantFHHE}IE}}
PSC.SETPOS (fLFFoot, Ramp, PW)

PH i= ARHipPW - [ARFootPW= RAFtSign)
PSC.SETPOS (fRAHip, Ramp, PH)

PH i= 762 - {[75 + [IIRRFootPW)) = RRFtSign)
PSC.SETPOS (fRRFoot, Ramp, PH)

LR Foruard

‘Gives & walue betwsen -75 and 75

‘Malking Sequence

({75 — {1IRPaufootPK)) = RPawFtaign)
PSC.SETPOS (fRPewFoot, Ramp, PW)
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‘LPau, RF, LR Forward

"LPaw using opposite movement of RR
PH :i= RAHipPW - (RRFootPW= ARFtSign)
PSC_SETPOS [fLPawHip, Ramp, Fg
PW i= 762 - ((75+ [||RRFootPH g- ARFtSign)
PSC_SETPOS (fLPawFoot, Ramp, PH

‘RF
PH := RAFHipPW - [RFfootPH= HFFtsign}
PEL. SErPus(fﬂrnlp Ramp, FH)
PH := 762 + (?5— IHFfuntFHg}
FSC_SETPOS [fAFfoot, Ramp, PH

‘LR using opposite movement of RPaw
PH := RPawHipPW - [RPaufootPH= RPawFtSign)
PSC.SETPOS (fLRHip, Ramp, PH)

PH == 762 - [[?5— [IIHFauFuutFH}}-HFauFtEign}

PSC_SETPOS [fLRFoot, Ramp, PH)
weitent(clkfreg 7 £ + cn

"LPau, RF, LR Down
PW = 749
PSC.SETPOS (fLPawknee, Ramp, FH)
PSC _SETPOS | fRFKnes, Ramp, FH;
PSC_SETPOS | fLRKnes, Ramp, PW
weitent(clkfreg 7 £ + cn

"RPaw, LF, RR Up
PW == 0300
PSC.SETPOS (fRPawknee, Ramp, PH)
PSC _SETPOS | fLFEnes, Ramp, PW
PSC_SETPOS | fRRKnes, Ramp, PW
waitent(clkfreq # & + cnt)

"RPaw, LF, RR Forward; LPaw, RF, LR Backward
"RPeu, LF, AR Forward
"RPaw

PH := RPawHipPW - [RPawFootPH= RPawFtSign)
PSC. EErFustfHPaunlp Ramp, PW)

PN i= 762 + ({75 — {I1IRPauFootPH))= APawFtSign)

PSC_SETPOS (fRAPawFoot, Ramp, PHW)

"LF using opposite movement of RF
PW := RFHipPW - [RFfootPWe RFFtSign)
PSC_SETPOS (fLFHio. Ramo. PW)
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PH := RFHipPW - [AFfootPW= RFFtSign) |
PEC_SETPOS [fLFHip, Ramp, PH)

PH := 762 + (75 + (| IRFFootPH))
PSC_SETPOS [fLFFoot, Ramp, PHW)

"RR
PH i= RR4ipPW + [ARFootPWe RRF+Sign)
PSC.SETPOS (fRAHip, RAamp, PW)

PH i= 762 + [(75 + {IIRRFootPH) )= RAF+Sign)
PSC.SETPOS (fRAFcot, Ramp, PH)

‘LPau, RF, LR Backwards
‘LPaw using opposite movement of RA
PW := RAHipPW - [RRFootPW= HHFtEign}
PEC. EETFDE[fLFaHHlp Ramp, P
Pu i= 782 - ({75 - tllHHantFHg}- RRF+Sign)
PSC.SETPOS (fLPawFoot, Ramp, PH

‘ne
PH i= RFHipPW — [AFFootPWe RFF+Sign)
PSC_SETPOS (fRFHip, Ramp, PH)

PH := 762 + (75 - [IIRFFootPu))
PSC_SETPOS (fRFFgot, Ramp, PH)

‘LR using opposite movement of RPaw
PH i= RPawHipPW + [RPawFootPH= RPawFtSign)
PSC.SETPOS (fLRHip, Ramp, PH)
PH := 762 — [(75 - (l|RPawFootPH)) = RPawFtSign)
PEC_SETPOS (fLRFoot, Ramp, PH)
weitent(clkfreq / £ + ent)

"RPaw, LF, AR Down
PW := T40
PSC.SETPOS (fRPawknes, Ramp, PH)
PSC _SETPDS [fLFEnee, Ramp, PH
PSC _SETPDS [ fRRKnee, HRamp, PH
weitent(clkfregq 7 F + en

HainProgramf "Send the program back to

“"MainProgramf”
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