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ABSTRACT

The objectives of this thesis are to study, design and creaie the program for modeling and controlling the
movement of the Hexapod model, which is a kind of parallel robot and can be applied for various usages, for
instance, jointing and milling metals in Automatic Production Systen in the torm of Computer Numerical Contro! ;
CNC. The researchers designed and devised the primary Hexapod model in the triangular pyramid shape, and aiso
composed the program for simulating the Hexapod's movement. The program is divided into two parts which are

controlling section and simulating section. The movement of Hexaped model is displayed on a monitor before

operating the model.
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14125 25,000 17128 25,600
1250 50,000 17256 51,200
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Pin No. {D-Type 25) Signal Name Bit Direction (In/Out}
1 nStrobe -C0 Output
2 Data 0 (Bit 0) Do Output
3 Data 1 (Bit 1) D1 Output
4 Data 2 (Bit 2) D2 Ourput
5 Data3 (Bnd) - D3 Output
6 Data 4 (Bit 4) D4 OQutput
7 Dawa 5 (Bit 5) D5 Output
8 Data 6 (Bit 6} D6 Output
9 Dau 7 {(Bit 7} D7 Output
10 nAck S6 Input
11 Busy -§7 Tnput
12 PaperEnd 55 Input
13 Select 54 Input
14 nAutoFeed -Cl Output
15 nEror §3 Input
& olnitialize C2 Output
17 nSelectPrimer -C3 Output
18-25 Ground -
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Order this document by ULN2803/D

MOTOROLA e |
@ ULN2803
Octal High Voltage, ULN2804
High Current Darlington
Transistor Arrays

The eight NPN Darlington connected transistors in this family of arrays OCTAL PERIPHERAL

are ideally suited for interfacing between low logic level digital circuitry (such DRIVER ARRAYS
as TTL, CMOS or PMOS/NMOS) and the higher current/voltage

requirements of lamps, relays, printer hammers or other similar loads for a

broad range of computer, industrial, and consumer applications. All devices SEMICONDUCTOR
feature open—collector outputs and free wheeling clamp diodes for transient TECHNICAL DATA
suppression.

The ULN2803 is designed to be compatible with standard TTL families
while the ULN2804 is optimized for 6 1o 15 volt high level CMOS or PMOS.

MAXIMUM RATINGS (T = 25°C and rating apply to any one device in tha
package, unless otherwisa noted.)

Rating Symbol Vaiue Unit
Output Voitage Vg 50 v
Input Vottage {Except ULN2801t) \Y] 30 \Y A SUFFIX
PLASTIC PACKAGE

Collector Current — Continuous Ic 500 mA CASE 707

Base Curmrent — Continuous B 25 mA

Operating Ambient Temperature Range TA 0to+70 =C —

Storage Temperature Range T5|g -55t0 +150 °C

Jungction Temperature Ty 125 °C PIN CONNECTIONS
Rain = 55°CAW
Do nol excesd maximum cument limil per driver. S

ORDERING INFORMATION

Charactaristics {
Operating L*‘ !
nput Temperature ‘D‘rl
Device Compatibility VeE(Max)ic(Max) Range L._‘

ULN2B03A | TTL, 50V CMOS
. e
ULN28B04A | 61015V CMOS, PMos | 20 Y/S00mA | Ta=0to+ 70°C

EEEFEFERFEFE R E
HREEEEEEEREREIERE

g

© Motorota, Ing, 1996 Rev 1
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ULN2803 ULN2804
ELECTRICAL CHARACTERISTICS (Ta = 25°C, unless otherwise noted)

Characteristic Symboi Min Typ Max Unit
Output Leakage Current (Figure 1) ICEX HA
(Vo = 50V, Ty, = +70°C) All Types - - 100
(VO =50V, Ty = +25°C) All Types - - 50
(Vg =50V, Ta = +70°C, V| = 6.0 V) ULNZ2802 - - 500
(Vo =50V, T = +70°C, V| = 1.0 V} ULN2B04 - - 500
Collector—Emitter Saturation Voltage (Figure 2} VCE(sat) v
(ic = 350 mA, 1g = 500 pA) All Types - 11 18
{Ic = 200 mA, Ig = 350 pA) All Types - 0.95 1.3
(lc = 100 mA, Ig = 250 pA) All Types - 0.85 1.1
Input Current - On Condition (Figure 4) I{on) mA
M= 17TV} ULN2802 - 0.82 1.25
{V] = 3.85V) ULN28a03 - 0.93 1.35
V1=50V) ULN2804 - 035 05
(Vi=12V) ULN2804 - 10 145
Input Voltage — On Condition (Figure 5) Viion) v
(VCE = 2.0V, I = 300 mA) ULN2802 - - 13
(VCE = 2.0V, I = 200 mA) ULN2803 - - 2.4
(VeE =20V, Ic = 250 mA) ULN2803 - - 2.7
(VoE = 20V, I = 300 mA) ULN2803 - - 30
Ve =20V, ic = 125 mA) ULN2Z2804 - - 5.0
{VCE =20V, I = 200 mA) ULNZ2804 - - 60
(VCe = 2.0V, Ig = 275 mA) ULN2804 - - 7.0
(VCE = 20V, I = 350 mA) ULN2804 - - 8.0
Input Current — Off Condition {Figure 3) Al Types h{ofr) 50 100 - HA
(Ic = 500 uA, Ta = +70°C)
DC Current Gain (Figure 2) ULN2801 heg 1000 - - -
(VcE =20V, I = 350 mA)
Inpul Capacitance Cy - 15 25 pF
Tum-On Delay Time ton - 0.25 1.0 HS
(50% E| 10 50% Egy)
Tum—Off Delay Time tofl - 0.25 1.0 us
{50% E| to 50% Eqy)
Clamp Diode Leakage Current (Figure 6) Tp = +25°C IR - - 50 WA
(VR =50V) Ta = +70°C 100
Clamp Diode Forward Vottage (Figure 7) VF - 1.5 2.0 v
{IF = 350 mA)
2

MOTOROLA ANALOG IC DEVICE DATA
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ULN2803 ULN2804

TEST FIGURES

{See Figure Numbers in Electrical Characteristics Table}

MOTOROLA ANALOG IC DEVICE DATA
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ULN2803 ULN2804

TYPICAL CHARACTERISTIC CURVES — Ta = 25°C, untess otherwise noted
Output Characteristics

Figure 8. Output Current versus Figure 9. Qutput Current versus

Saturation Voltage tnput Current
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input Characteristics
Figure 10, ULN2803 input Current Figure 11. ULN2804 Input Current
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OUTLINE DIMENSIONS )

A SUFFAIX
PLASTIC PACKAGE
CASE 70702
ISSUE C NOTES:

1. POSITIONAL TOLERANCE OF LEADS (D),
AANNAOONAN SHALL BSE WITHIM 0.2 (D.010) AT MAXHMUM
1M )

[T} MATERIAL CONDITION, IN RELATION TO

SEATING PLANE AND EACH OTHER

) 2 [SMENSION | TO CENTER OF LEADS WHEN
1 F
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Motorola reserves the right L make changes without further natice to any products harein, Motorota makes no warranty, iepresentation of guarantee regarding
the suitabiity of its products for any parlicular purposa, nor does Motorcla assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all lkability, Including without limiation consequentlal of Incidental damages. “Typlcal™ parameters which may be previded in Motorola
data sheats and/or specifications can and do vary in different applications and aciual performance may vary over ima. All operaling parameters, induding “Typicals”
must be validated for each customar application by customner's {achnical experts. Molomla does nol convey any ficense under ils patent nghts nor the rights of
others. Motorola products are not dasigned, iMended, or authorized for use as components in systams intended for surgical implant into the body, or ather
applications intended o support or sustain life, or for any other application in which tha failura of the Motorola produc! could create a situation where parsonal injury
or death may occur. Should Buyer purchase or use Motorola product s for any such unintended or urauthorized application, Buyer shallindemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmiess against all claims, costs, damages, and expanses, end reasonable aliomay feas

arising oul of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized usa, aven if such claim alleges that
Malarola was negligent regarding the design or manufaciure of the part. Molorola and @ are reqislered trademarks of Motorola, Inc. Motorota, Inc. i an Equal
Opportunity/Affirmalive Action Emplayer.

How to reach us:
USA/EUROPE /Locations Not Listed: Motorota Literature Distribution;

JAPAN: Nippon Molorola Lid.; Tatsumi-SPO-HDC, 6F Seibu—Butsurpu—Cantor,
P.C. Box 20912; Phoonix, Arizona 85036, 1-800-441-2447 or 602-303-5454

3-14-2 Tatsumi Koto—Ku, Tokyo 135, Japan. 03-81-3521-8315

MFAX. RMFAXO@Eamail. sps.mol.com — TOUCHTONE 602-244-6603

ASIA/PACTFIC: Malorola Semiconductors H.AC Lid,; 88 Tai Ping Industial Park,
INTERNET. htip://Design—NET.com

51 Ting Kok Road, Tal Po, N.T., Hong Kong. 852-26629208

@ MO;I'OROLA

ULN230X/D
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This datasheet has been downloaded from:
www.DatasheetCatalog.com

Datasheets for electronic components.
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FEATURES

Single power supply

Patented 4-phase Bipolar Chopper
Drive for superior current regulation
and low ripple current

Output current adjustable from 0.625
A to 5 A rms with 3 position dipswitch

Microstepping for smooth operation
and increased resolution.

Patented digital electronic damping
reduces instability at speeds in middle
of operating range.

Idle current reduction to reduce motor
heating in many applications
Fault protection:

- Line-to-line and line-to-neutral
shorts

- Intcmal power supply
under-voltage

- Dus overvoltage
Optically isolated command interface:
- Step
- Direction
- Lnable
- Enabled output
Selectable step filter

- Rejection of electrical noise on
step input

Small size - Only 7.5 in® of panel space
(3" x 1.5" x 43"

UL recognized

APPLICATIONS

X-Y tables and slides
Packaging machinery
Robotics

Specialty machinery
Index feed of materials

Labeling machines

Paclfic Sclentific Model 6410

24-75 Voit, 5A rms Microstepping Stepper Drive

PRODUCT DESCRIPTION

The Pacific Scientific 6410 is a low

cost, compact stepper drive converting
step and direction inputs into winding
currents for two-phase stepper motors.

Resolution with 1.8° motors is
adjustable to 200, 400, 1000, 2000,
5000, 10,000, 25,600, or 50,000 steps
per revolution with decimal step size
selected, and 400, 800, 1600, 3200,
6400, 12800, 25600, or 51200 steps per
revolution with binary step size selected.
Higher resolution (micrastepping)
provides smoother operation through
resonance regions as well as increased
position resolution.

The 6410 operates from a single supply
voltage ranging from 24 Vde to 75 Vdc.

The default output current is SA rms.
The current can be reduced in
increments of 0.625 A using a 3
position DIP switch.

A patented 4-phase PWM (pulse width
modulated) chopper electronically
controls the motor winding currents at
20 KHz. This combines the best of
recirculating and non-recirculating
current regulation to provide high back
EMF rejection with low ripple current,
Benefits include reduced heat
dissipation, low electrical noisc and
improved current control during
dynamic braking,

The patented digital clectronic damping
climinates motor oscillations common

with stepper systems at speeds in the
middie of the operating region.

This, along with 4-phase chopping gives
significantly more motor cutput power
than competitive syslems.

1dle current reduction can be used to
reduce motor current by 50% if no step
commands have been received for 0.1
second (0.05 and 1.0 seconds can also
be selected). Current is restored to fufl
amplitude upon arrival of a step
command.

The 6410 uses just 7.5 in® of panel
space. The optional side mounted heat
sink increases width by 1.0" 10 2.5%.
Heat can be removed either from the
rear or side of the driver (cold plate
mounting) allowing maximum flexibility
for system packaging.

Pacific Scientific 8410

SPECIFICATIONS

Input Power
Voltage
Corrent

24 Vdc to 75 Vde

Motar and laad dependent.
Usually < motor phase current,

Cutput
maotor
phase
current

5 A rms max.
5 A peak ful) s1ep
7.1 A peak microstepping

Adjustable from 0.62510 5 A rms in
0.625 emp increments (Sec Figure 3)

Inputs
STEFP

(Scc Figures 1 and 2)

Optically isolated TTL compatible
Minimum opto current (opto on): 5.5 ma
Maximum opto current (opto on): 10 ma
Minimum pulse width: 250 ns (1 ps)
Maximum frequency: 2 MHz (500 KHz)
Mation occurs on low-to-high tansition
of STEP- input

Note: BOLD valucs indicate step filter
enabled

DIR Optically isolated TTL compatible
For normal motor connections:
Current in opte (opta on): Rotation
CCW laoking at motor shaft
Minimum apto current (opto on}: 3 ma
Maximum opto current (opto on): 4.5 ma
Minimum setup time: 50.0 ps
Minimum hold time: zcro
ENABLE  Optically isolated TTL compatible
Sense of ENABLE input can be changed
using ENBL_SENSE jumper:
Jumper In: Current in opto (opio on)
cnables driver
Jumper Out: Current in opto (opto on)
disables drver
Minimum opio current (opto on): 3 ma
Maximum opto current (opto on): 4.5 ma

6410 Data Sheat

S0G-6410M 0 Rev C
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SPECIFICATIONS (continued)
atput {See Figures | and 2)
ENABLED Ogﬂm:zly islo!a‘tcd open co_l!uxlor. open emitler g?)fEi?rgoL J1 ST?-:APthR
Drive Enabled: oplo transistor on, ELECTRONICS | DANVE
Ven = 0.5 V max. @ 2.0 ma |
Drive Disabled: opto transistor ol +5¥dc STEP + 1 YT TLP 261 ‘
Ve max. = 35 V ! % : %, ‘
« Dm STEF — g | § 464 D_ :
p Slze Sct using 3 positions of DIP switch and decimal I
Jumper (See Figure 3). !
Step Size oR + 24
(1.8° motor) m | ! 4,, T>~LP ad
Full (112 200 (400) O DR~ 71 K
142 (1/4) 400 (800) i
145 (1/8) 1000 (1600) i
110 (/16 2000 (3200) ENABLE + 3 |
1725 (1132) 5000 (6400) o i [re
1750 (1/64) 10000 (12600) B ENABLE — B[ 1K %"D
1/125 (1/128) 25000 (25600) ]
17250 {1/256) 50000 (51200) ENABLED |
Note: Binary values arc in BOLD (GOLLECTOR) 41 mPen
SVde
Enabied or disabled with DIP switch ENABLED | J‘%
. ; DRIVER_ENABLED
rent 50% output current reduction afier 0.1 sceond EMITTER 8 -
uction from last step command I
(0.05 and 1.0 second time-outs can also be
setectod using a plug-on jumper, Consuls factory step - MOTION OCCURS T TR PR e
for other cusvent reduction options) INPUT ON THIS EQGE :’*’:ﬂ_\__
Sce Figure 3.
SETUP TIME
DIRECTION 2038 M.
-band Enabled or disabled with DIP switch NPUT
ity (Sec Figure 3)
pensation  \ay delay from input step 1o change in mafor L ! orecnonpam
excitation: gtfng%EIgTAELEVAL
H
Step frequency < 500 full stepafsce: 500 s NTE
Step frequency > 500 full steps/see: 27¢° of
slep period .
Figure 2 - Interface Circuits
ction (Any fault disables the drive and most be cleared g ¢
by cycling input power)
Linc to Line Short
— .
e
: UNREGULATED T I T - - - :
. POWER SPALY i '
My o | _ ‘
T - - - " L
R { 32 !
EARTH -] ) Lo :
_- mhl oo !ZEPSM,'_ CONTROL i
-~ !
LIRS e |y i 6410 [ 3 |z i
Richoucs | - oA, =y |
veas J 3 3
BeaED coutCER | 4 l‘ e 'Emma -
! el PR : |
) i MCROR Pyt & 12 1 ' i
il 2 oy ] | 1
: —oe iy g MFUPegy T ‘
: N VRE I MO ALY Y |
| Bwaopma]| | 1 T |
| o WO Prase
I '{ lstmm-{'l——!mm ’
T
M5 CONECTOR

Figure 1 - 6410 Connection Diagram

0364100100 Rev C
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ENAICE BENBE JIWMPER

e OFTO ON TO ENABLE
CAIT. DFFO OFF TO ENASLE

DEC JOMPER (SEE SW1 TABLE BELOW) \\

e SELECT OECHIAL 5TEP SITEN
OUT. SELECT BiNARY STEP SIZES

FACTORY DEFALLTS:
————— T 50 AMFS
CLE T AMPER GTER BN AMPCH ] ) seruamam
W 500 H MAX STEP RATE J 300 WHa MAX STEM AATE
OUT £ Mg MAX GTEF RATE o p—
EMABLUED gt BEC)
JBAPERS 1A, 34, A T4
- DeOITAL F1LECTROMG
E” i . IMSTALLED AT FAGTOHY CONTROL ENABLED
CRRE - DAIVE EMABLET) LbeLESS
i a EMARLE OFTD GAVEN
14 PC CARD EDGE

oren (T U TR LU0 61 soevew
1 FIGYMC‘EFN.HPDSI‘ITCHENM

- GTEP BIZE B POB0H WOTOR
1 Pasm. DEC + DEC CURRENT
2 1 i’N“ JMPR L3 7 ] AMPE RS
8ED | CLOSED | GLOSED | FUAL | HALF cosfny cockol cioeen [ £0
D | CLosen | ofem | MaF ] ia B oD Gskn e |
BED | OPEN COsED | WS AL CIDSED  OPEN OPEN a1zs
wen | oren OPEN 1he "e oPEN | coeen| mosen | 28
N | cosep | cloeep | ras | 12 OPEN | CLOED| oPEN 1es
X | coseol oren | 1ma 1 ume OFEN | OPEM | ciosep | 12
N OPEN cLoeeg | iz | i DFEH OPFEN | OPEN D.ES
M OPEN OPEN 125 15254
—
EHE-T s
MOM 4 DHUTAL ELECTROMC DAMPNG AUMPER .
W TLORED
0| Do W | oeen 1 BECOELAY
: ouT | @oseo .08 SEC DELAY
[+.0]8 OPEN 1.0 BEC OELAY
. . . .
Figure 8 - Dip Switch Settings
‘ronmental
uirementy
wage -55°C w +70°C
nperaiure
erating 0 10 50°C ambient air with or without cover
Yperafure

almue &'C

iy Note: For optimal thermal performance, mount the

Rersture  (i10 chassis (back or side} 10 a cooling plate or
heatsink. Use a thema! pad or grease if surface is
irregular. A jan or idle current reduction may be
emplayed to keep chassis below 60°C.

:Irmhn (6410 not mounted on cooling platc)
ng

feptional  Full raling (5A) at 25°C Ambient
«at sink

2.5A max at 45°C Ambient
ithouat 2.5A max at 25°C Ambicot
ok ] 754 max gt 45°C Ambicnt

See Figure 4 for plot of drive power dissipation vs.

Quipat Cuerent.
ity 18 to 90%, non-condensing
ke
wnical
rnslam 5" x 15" x 4,3 (without cover)

5% x 1.7" x 4.3" (with cover & scrows)

Tt 1 Ib. nominat
ctors (sce Figure 1)

T Supply 3 contact plug-in screw terminal
r 5 contact plug-in screw terminal

1 9 Socket D Sub miniature

#a Sheet

WATTS

0.4625 1.25 1875 2.5 3125 375 4.375

5.0

AMPS RMS

Figure 4 - Power Dissipation vs. Output
Current

farm—— 4.30" {109.2mm)
— l_.. 140" {27.9mm]
U

-

CLEARANCE FOR M4
or 6-32 SCREW

2.75° [69.9mm])
OPTIONAL SIDE MT:

CLEARAMNCE FOR M4
or 632 SCREW

_' I__ 1.50" [38.1mm)

4.75" [120.7mm)

5.00" [127.0mm]
GUSTOMER MTG

.[ L_ 08.75° |19.1mm)

CUSTOMER MTG

Figure & - Mounting Dimensions
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. Hexapod (form1.frm)

Private Sub CmdFront_Click(Q
viewer =2

Pici.Cls

drawgrid 15, 13
drawarm

drawstru

Picture] Visible = False
Picture2.Visible = False
Picture3.Visible = True
Pictured. Visible = False
End Sub

Private Sub Cmdside_Click()
viewer=3

Picl.Cls

drawgrid 15, 13
drawarm

drawstry

Picture], Visible = False
Picture2,Visible = False
Picture3.Visible = False
Pictured. Visible = True
End Sub

Private Sub Cmdtop_Click(}
viewer = |

Pic1.Cls

drawgrid 15, 13
drawarm

drawstra
Picturel.Visible = False
Picture2. Visible = True
Picture3.Visible = False
Pictured. Visible = False

End Sub
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Private Sub Command1_Click()
centere.x = centere.x + (BLU)

center.x = center.x + (BLU)
Fori=1To3

Movpoini{i}.x = Movpoint{i).x + (BLL))
MovpointE(i).x = MovpointE(f).x + (BLU)
Next i

1x = cenlere.x

Pic1.Cls

drawgrid 15, 13

drawarm

drawstru

End Sub

Private Sub Command {0 Click(}

Dim dix As Double, dty As Double, dtz As Double
Fori=1To3

Movpointfi).x = Movpoint(i).x - tx
Mowpoini{i).y = Mevpoini(i).y - ty
Movpoini(i).z = Movpoint(i).z - tz
MovpointE(i).x = MovpointE(i).x - tx
MovpoinE(i).y = MovpointE(L).y - ty
MovpoiniE(i).z = MovpointE(i).z - tz
Next i

center.x = center.x - Ix

center.y = center.y - by

center.z = center.z - tz

Centere.X = centere.x - tx

centere.y = centere.y - ly

centere.z = cenlere.z - tz

dbx = Dx: dty = Dy: dtz = Dz

center = rollB{center, -dtx, -dty, -dtz)
dix=Dx: dty=Dy: dtz=Dz
Fori=1To3

Movpoint(i) = roliB(Movpoint(i), -dix, -dty, -dz)
diox =Dx: dty = Dy: diz =Dz

MovpointE(i) = rollB(MevpointE(i), -dix, -dty, <dtz)

HA 3



dx =Da:dty=Dy: dz = Dz

Next i

Dy=Dy-1

dtx =Dx: dty =Dy: diz= Dz

center = roll{center, dix, dty, diz)
Fori=1To3

da=Dx:dty=Dy: diz =Dz
Movpoint(i) = rol{Movpoint(i), dix, dty, dz)
dtx = Dx: dty = Dy: dee =Dz
MovpeintEQ) = roll(MovpoimE(i), dtx, dty, dtz)
Next i

Fori=1To3

Movpoint(i).x = Movpoint(i).x + tx
Movpoini(ily = Movpoint(il.y + ty
Movpoint(i).z = Movpoint(i).z + z
MovpointE(i).x = MovpointE{i)}.x + tx
MovpoimE(i).y = MovpointE(i).y + ty
MovpointE(i).z = MovpointE(i).z + 1z
Nexti

center.x = center.x + tx

tentery = center.y + ty

cenler.Zz = center.z + tz

centere.x = centerg.x + 1x

cenlere.y = centere.y +ty

centere.z = centerg.z +

Pict Cls

drawpgrid 15, 13

drawarm

drawstru

thy = Dy

End Sub

Private Sub Commandi1_Click(}

Dim dtx As Double, dty As Double, diz As Double
Fori=1To3

Movpoint(i).x = Movpoint(i).x - o

Movpoint(i).y = Movpoint(i).y - ty
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Movpoint(i).z = Movpoint(i) z - tz
MovpointE(i).x = MovpointE(i).x - tx
MovpoinlE(i).y = MovpointE(i).y - ty
MevpointE(i}).z = MovpointE(j).z - &z

Next i

center.x = center.x = tx

cenier.y = CEniery - Ty

center.z = center.z - 2

centere.x = centere.X - (x

centere.y = centere.y - Ly

centere.Z = centere.Z - 2

dix = Dx: dty = Dy: dz = Dz

center = rollB(center, -dix, -dty, -dtz)

do = Dx dy =Dy dz =D

Fori=1To3

Movpeint(i) = rollB{Movpoint(i}, -dix, ~dty, -drz)
do=Dx: dty =Dy: dz=Dz

MovpointE(i) = rollB{(MovpointE(D), -dtx, ~dty, -dtz)
dix = Dx: dty = Dy:dz = Dz

Next i

De=Dz+}

dix = Dx: diy = Dy: dtz =Dz

center = roll{center, dtx, dty, dtz)
Fori=1To3l

dx =D dty=Dy: diz=Dz

Mavpoint(i) = roll(Movpoint(i}, dtx, dty, dtz)
dox = Dx: dty =Dy: dtz =Dz

MovpointE() = roi{MovpointELl), dtx, diy, 4tz)
Next i

Fori=1To3

Movpoint(i).x = Movpoint(i).x + tx
Movpoint(i).y = Movpoini(i).y +ty
Movpoint{i).z = Movpeint(i).z + z
MovpointE(i).x = MovpointE(i).x + tx
MovpointE(iyy = MovpointE{i}.y + ty
MovpointE(i).z = MovpointB(i).z + 1z
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Next i

center x = center.x +1x
Center.y = cenler.y + ty
center.z = cenler.z + (z
centere.x = cenlere.x + tx
centere.y = cenlere.y + ty
cenlere.z = centere.z + tz
Picl.Cls

drawgrid 15, 13
drawarm

drawstru

thz = Dz

End Sub

Private Sub Command12_Click(}

Dim dix As Double, dty As Double, dtz As Double

Fori=1Tol

Mavpointi).x = Movpoint(ihx - x
Movpoint{i).y = Movpoint(i}.y - ty
Movpoint(i).z = Movpoint(i).z - tz
MovpointE(i).x = MovpointE(1).x - tx
MovpointE(i).y = MovpointE(i).y - ty
MovpointE(i).z = MovpointE(i}.z - tz
Next i

center.x = center. - tx

cemict.y = center.y - ly

center.z = centerz - tz

centere.x = centere.x - tx

cenlere.y = centere.y - [y

centere.z = centere.z - (2

dtx = Dx: dty = Dy: dtz = Dz

center = roliB{center, -dix, -dry, -diz)
dix =Dx:dry = Dy: dz = Dz
Fori=1To3

Movpoint{i) = rolIB(Movpoint(i), -dtx, -dty, -dz)

dtx = Dx: diy = Dy dtz = Dz
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MovpointE(j) = rollB(MovpointE(i), -dtx, -dty, -dtz)
dx=Dx:dty=Dy: dz=Dz

Next i

Dz=Dz-1

dtx = Dx: dty = Dy: dtz = Dz

center = roll{center, dtx, dty, diz)
Fori=1To3

dox =D dty = Dy: dz = Dz
Movpoini(i) = roll(Movpeint(i), dx, dty, dtz}
dx =Dn: dty =Dy: dz =Dz
MovpointE(D) = coli(MovpointE(i), dix, dry, da)
Next §

Fori=1To3

Movpoint(i).x = Movpoint(i).x + x
Movpoint(i).y = Movpoint{i).y + ty
Movpoint(i).z = Movpoint(it.z + tz
MovpointE(i).x = MovpointE(i).x + tx
MovpointE(i).y = MovpointE(i).y + ry
MovpointE(i).z = MovpointE(i).z + &z
Next i

center.x = center.x + ix

center.y = center.y + ty

center.z = center.z + tz

cenfere.X = centere,x + tx

centere.y = cenlere.y +1y

centere.z = centere.z + tz

Picl.Cls

drawgrid 15, 13

drawarm

drawstru

thz = Dz

End Sub

Private Sub Command[3_Clck()
numPo = numPo + ]

co=cot]
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Polar(co).cex = centere.x

Polar{co) cey = centere.y

Poler({co).cez = eentere.z - ZOS

Polar(co).cx = center.x

Poler{co).cy = centery

Polar{co).cz = center.z - ZOS

Polar{co).rx = Dx

Polar(co).ry = Dy

Polar{co).rz = Dz

Fori=1To3

Polar{co).mow(i} = Movpoint(i)

Polar{co).move(i) = MovpointE(i)

Next i

save "Textbar"

Fori=1Toco

Print #1, "Polar” & i & "____ cex" & " *; Polar(i).cex
Print #1, "Polar" & i & " cey" & "™ Polar(i).ccy

Print#1, "Polar” & i & "____ cez" & " "; Polar(i}.cez
Print #1, "Polar™ & i & " cx"&" "™ Polar(i).cx
Print#1,"Polar" & i & " cy" & "™ Polar(i).cy
Print #1, "Polar" & i & " cz" & " "; Polar{i).cz
Print #1, "Polar" & i& " rx" & " ™ Polar(i}.rx
Print #1, "Polar" & i & " ry &"™ Polar({i).ry
Print #1, "Polar” & i & " rz" & " " Polar(i)rz

Print #1, "Polar” & i & "_mov(1)x" & " *; Polar(i).mov(1).x
Print #1, "Polar” & i & "_mov{l)y" & " ™ Polar(i).mov(1).y
Print #1, "Polar” & i & "_mov{1)z" & " ™; Polar(i).mov{1).2
Prini #1, "Polar” & i & "_mowv(2)x" & " *; Polar(i).mov(2).x
Print #1, "Polar” & i & *_mov(2)y" & " *; Polar(i).mov(2).y
Print #1, "Polar" & i & " mov(2)z" & " " Polar(i).mov(2).z
Print #1, "Polar" & i & " mov(I)x" & " ™; Polar(i).mov(3).x
Print #1, "Polar” & i & *_mov{3)y" & " "; Polar(i}.mov(3).y
Print #1, "Polar” & i & *_mov{3)z" & * *; Polar(i).mov(3).z
Print #1, "Polar” & i & "move(1)x" & " *; Polar(i).move{1).x
Print #1, "Polar" & i & "move(1)y" & " ", Polar(i}).move(1).y
Print #1, "Polar” & i & "move(1)2" & " ", Polar(i).move(l).z
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Print #1, "Polar” & i & "move(2)x" & " "; Polar(i).move(2) x
Print #1, "Polar™ & i & "move(2y" & " "; Polar(i).move{2).y
Print #1, "Polar” & i & "move(2)z" & * *; Polar(i).move(2).z
Print #1, "Polar” & i & "move(3)x" & " *; Polar(i).move{3).x
Print #1, "Polar” & i & "move(3)y” & " *; Polar(i).move(3).y
Print #1, "Polar" & i & "move(3)z" & " *; Polar(i).move(3).z
Print #1,

Next i

Close

Hexapod.Lstl.Clear

Fori=1Toco

Hexapod Lstl.Addltem "Polar™ & i & " " & Polar(i).cex & " " & Polar(i).cey & " " & Polar(i).cez & " ¥ & Polar(i).rx
& " " & Polar(i}.ry & " * & Polar(i).rz

Next i

End Sub

Private Sub Command14_Click()
Dim diff As Double

diff = CDbI(x) - centere.x

centere.x = centere,x + difT

center.x = center.x + difl
Fori=1To2

Movpoint(i).x = Movpoint(i).x + diff
MovpointE().x = MovpointE(i).x + diff
Next i

Pici Cls

drawegrid 15, 13

drawarm

dmws‘tm

End Sub

Private Sub Command15_ClickQ)
Dim diff As Double

&iff = CDbl{z) - centere.z + Z0S
centere.z = centere.z + diff

center.z = center.z + JifT
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Fori=1ITo3l

Movpoint(i).z = Movpoint(i).z + diff
MovpointE().z = MovpointE(i).z + diff
Mext i

Picl.Cls

drawgrid 15, 13

drawam

drawstr:

End Sub

Private Sub Commandis_Click()
viewer=0

Picl.Cls

drawprid 15, 13
drawarm

drawstry
Picturel.Visible = True
Picture2. Visible = False
Picturel. Visible = False
Ficture4. Visible = Falsc
End Sub

Private Sub Command17_Click()

If (CIni{TRE) <= 0) Then

Else

Dim Cofake As Integer

co=co-1

Cofake =TRE - 1

Fori=1Toco

Cofake = Cofake + 1

Polar{Cofake).cex = Polar{Cofake + 1).cex
Polar{Cofake).ccy = Polar{Cofake + 1).cey
Polar{Cofake).cez = Polar{Cofake + 1).cez
Paolan(Cofake) cx = Polar{Cafake + 1}.cx
Polar(Cofake).cy = Polar{Cofake + 1).cy
Polar{Cofake).cz = Polar(Cofake + 1).cz
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Polar{Cofake).rx = Pelar{Cofake + 1).0x
Polar(Cofake).ry = Polar{Cofake + 1).ry
Polar{Cofake).rz = Polar{ Cofake + 1).rz

Next i

Forj=1Toco

Cofake = Calake + 1

Fori=1To3

Polar{Cofake).mow(i) = Polar{Cofake + 1).mowi)

Polar{Cafake).move(i) = Polar{Cofake + 1).move(i}
Nexat i

Next j

save2 "Textbar”

Fori=1Toco

Print #1,"Polar” & i &"___ cex" & " "; Polar(i).cex
Print #1, "Polar" & i & " cey" & " "; Polar{j).cey

Print #1, "Polar” & i & " cez" & " "; Polar{i).cez

Print #1, "Polar™ & i & " ox" & " "; Polar(i).cx
Print#1, "Polar™ &1 &*"  cy" &""; Polar{i).cy
Print #1,"Polar” & 1 & " cz" & "™, Polar(i).cz
Print #1,"Polar” & i & " x" & " "; Polar(i}.rx
Print #1, "Polar” & i & ™ ry" & " ", Polar{i}.ry
Print #1, "Polar™ & i& ™ 1z" & " "; Polar(j).rz

Print #1, "Polar” & i & "_mov(1)x" & " "; Polar(i).mov(1).x
Print #1, "Polar” & i & *_mov(1)y" & " "; Polar(i}.mov(1).y
Print#1, "Polar” & i & *_mov(1)z" & " ", Polar(i).mov{1).z
Print #1, "Polar” & 1 & "move{1)x" & " "; Polar(i).move{1}.x
Print #1, "Polar” & i & "move({1)}y" & " *; Polar(i).move{1).y
Print #1, "Polar” & j & "move(1)z" & " "; Polar(i}.move{1).z
Next i

Close

Hexapod.Lst1,Clear

Fori=1Toco

Hexapod Lst1. Additem "Polar” & i & " & Polar(i).cex & " " & Polar(i).cey & " " & Polar(i).cez & * * & Polar(i).rx
& " " & Polar(i).ry & " " & Polar(i).rz

Next i

End If
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End Sub

Private Sub Command18_Click(}
Dim dix As Double, dty As Double, diz As Double
Fori=1Tol

Movpoint(i).x = Movpoint(j).x - tx
Movpoint(i).y = Movpoint(i).y - ty
Movpoint(i).z = Movpoint(i).z - =
MovpointE(i}.x = MovpointE(i).X - tx
MavpaintE(}.y = MovwpointEG)y - &y
MovpointE(i}.z = MovpointE(i).z - tz
Next i

center.x = ceNer.x - kx

center.y = genter.y - by

center.z = cenler.z - (z

centere.x = centere.x - X

centerc.y = centere.y - ty

centere.z = centere.z - tz

dix = Dx: dty = Dy: dtz = Dz

center = roliB{center, -dix, -diy, -dtz)
dox = Dx: dty =Dy: dz =Dz
Fori=1To3

Movpoint(i) = rolIB(Movpoint{i), -dix, -dty, -dtz)
dix = D dty = Dy: dz = Dz

MovpointE(i) = rollB(MovpointE(i), ~dox, -dry, -dz)

dx =Dx: dty =Dy: dz=Dz
Next i

Dx = thx

Dy = thy

Dz =thz

dtx = Dx: dty = Dy: dtz = Dz
center = roll{center, dix, dty, dz)
Fori=1To3

dx=Dx: dty=Dy: dz=Dz
Movpaint{i} = roll(Movpoint(i), dtx, dty, dtz)
dx=px:dty=Dy: dz=Dz
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MavpointE(i) = roll{ MavpointE(i), dix, dty, diz)

Nexti

Fori=1To3

Movpoint(i).x = Movpoint(i).x + x
Movpaint(i).y = Movpoint(ily + ty
Movpoint(i).z = Movpoint(i).z + &z
MovpointE(i).x = MovpointE@).x + tx
MaovpointE(i).y = MovpointE(i).y + ty
MovpointE(i).z = MovpointE(i).z + =2
Nexti

cenfer.x = center.x + {x

center.y = center.y + ty

center.z = center.z + 1z

centere.x = centere. x + tx

centere.y = centere.y + ty

centere.z = centere,z + tz

Picl.Cls

drawgrid 15, 13

drawarm

drawstru

End Sub

Private Sub Command19_Click()
QuToRec =10
Hexapod.Pic1.Cls
Hexapod.Pict, AutoRedraw = False
Dim iit As bnteger
For iii = 2 To numPo

motion (iii - 1), iii
Next iii
Hexapod.Picl.AutoRedraw = True
QuToRec=0
Debug.Print numPo
End Sub

Private Sub Command2_Click()
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centere.x = centere.x - (BLU)

center.x = center.x - (BLU)
Fori=1To3

Movpoint(i).x = Movpoint(i).x - (BLU)
MowpointE(i).x = MovpointE().x - (BLU)
Next i

X = centere.x

Picl.Cls

drawgrid 15, 13

drawarm

drawstru

End Sub

Private Sub Command20_Click{)
Dim diff As Double

diff = CDbM1y) - centere.y

centere.y = centere.y + diff

center.y = center.y + diff
Fori=1To3

Movpoint(i).y = Movpoini(i).y + difT
MovpointE(i).y = MovpointE(i).y + diff
Next i

Picl.Cis

drawgrid 15, 13

drawarm

drawstru

End Sub

Private Sub Command21_Click(Index As Integer)
Forii=1 To 10000

outport &£H378, 1

Fori=1Tol

Next i

outport £H378, 0

Fori=1Tol
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Next i
Next ii

End Sub

Private Sub Command212_Click(Index As Integer)
Forii = 1 To 10000

outport &H378,1+2

Fori=1Tol

Next i

outport &H178, 0

Fori=1Tol

Next i

Next i

End Sub

Private Sub Command213_Click(lndex As Integer)
Forii=1 To 10000

ouport &£H378, 4

Fori=1Tol

Next i

outport &H378, 0

Fori=1To 1l

Next i

Next ii

End Sub

Private Sub Command214_Click(Index As Integer)
Forii =1 To 10000

outport &H378,4 + 8

Fori=1Tal

Next i

outport £H378, 0

Fori=1Tol

Next i

Next ii

End Sub
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Private Sub Command215_Click(index As Integer)
Forii=1To 10000

outport £H378, 16

Fori=1To l
Next i

outport &H378,
Fori=1To1l
Next i

Next ii

End Sub

Private Sub Command216_Click{Index As Integer)
Forii=1 To 10000

outport &H378, 16 + 32

Fori=1To |

Next i

outport &H378, 0

Fori=1Tol

Next i

Next i

End Sub

Private Sub Command22_Click()
Dim dtx As Double, dty As Double, diz As Double
Fori=1To3

Movpoint(i).x = Movpoint{i).x - x
Meovpoint(i).y = Movpoint(i).y - ty
Movpoint(i).z = Movpoini(i).z - &2
MovpointE(i).x = MovpointE(i).x - tx
MovpointE(i).y = MovpointE(i).y - ty
MovpointE(i}.z =~ MovpointE(i).z - z
Nexti

CENMET.X = Center.X - X

center.y = center.y - Iy

center.z = Center.zZ - iz
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ceniere.x = centere.x - &

centere.y = centere.y - ty

centere.z = centere.z - z

dx =Dx: dty=Dy: dz =Dz

center = roliB(center, -dix, -dty, -diz)

do =Dx: dty=Dy: diz = Dz

Fori=1To3

Movpoint(i) = roliB{Movpoint(i), -dtx, -dty, -dtz)
dix =Dx:dty=Dy: dz=Dz

MovpointE(i} = rollB(MovpointE(3), -dtx, -dry, -diz)

dix = Dx: dty = Dy: dz =Dz

Nexti

Dx = thx

Dy = thy

Dz = thz

dix = Dx: dty = Dy: dz = Dz

center = roll{center, dw, dty, diz)
Fori=1To3

dx =Dx:dty = Dy: diz = Dz
Movpoint(i) = roll(Movpoint(i), dix, dry, dz)
dtx = Dx: dty=Dy: dz=Dz
MovpointE(i) = roll{(MovpointE(i), dux, dty, dtz)
Next i

Fori=1To3

Movpoint(i).x = Movpoint(i}.x + x
Movpoint(i).y = Movpoint(i).y + ty
Movpoint(i}.z = Movpoint(i).z + &z
MovpointE(3).x = MovpointE().x + tx
MovpointE(i).y = MovpointE(i).y + ty
MovpointE(i).z = MovpointE(i).z + tz
Next i

¢enler.x = center.x + 1x

center.y = center.y + ty

center.z = ¢center.z + 1z

centere.x = centere.x + tx

centere.y = centere,y + ty
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centere.z = centere.z + tz
Picl.Cls

drawgrid 15, 13
drawarm

drawstru

End Sub

Private Sub Command23_Click()
QuToRec =1
stepper =0
Hexapod.Picl.Cls
Hexapod.Picl. AutoRedraw = False
Dim it As Integer
Faor iii = 2 To numPo

motion (it - 1), iii
Next iii
Hexapod.Picl.AutoRedraw = True
QuToRec=0
End Sub

Private Sub Command24_Ctick()
Dim dtx As Double, dty As Double, diz As Double
Fori=1To3

Movpoini(i).x = Movpoini(i).x - tx
Movpoini(i}.y = Movpoint(i).y - ty
Movpoint(i).z = Movpoint(i).z - z
MovpointE(i).x = MovpointE().x - tx
MovpointE(i).y = MovpointE(i).y - ty
MovpointH(i}.z = MovpointE(i).z - tz
Next i

center.x = center.x - x

Ccenter.y = center.y - ty

CEnter.z = center.z - tz

centere.x = centere.x - Ix

centere.y = centere.y - ty

centere.z = centere.z - tz
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dtx = Dx: dty = Dy: dtz = Dz

center = rollB{center, -dux, -dty, -dtz)
dix = Dx: dty = Dy: diz = Dz
Fori=1To3

Movpoint(i) = rollB(Movpaint{i), -dtx, ~dty, -dtz)

dtx = Dx: dty = Dy: dz = Dz

MovpointE(i) = rollB(MovpointE(i), -dtx, -dty, -dtz)

dx =Dx:dty = Dy: dz =Dz
Next i

D = thx

Dy = thy

Dz = thz

dix = Dx: dty = Dy: diz = Dz
center = roll{center, dix, dty, dtz)
Fori=1To3

dx =Dx:dty =Dy: dz=Dz

Movpoint(i) = roli(Movpein((i), dix, dty, diz)

dtx =Dx: dty = Dy: dz = Dz

MovpointE(i) = roll(MovpointE(i), dt, dty, diz)

Nexti

Fori=1To3

Movpoini(i).x = Movpoint(i).x + x
Movpoint(i).y = Movpoint(i).y + ty
Movpoini(i).z = Movpoint(i).z + z
MovpointE(i).x = MovpointE(i).x + tx
MovpointE().y = MovpointE(i).y + ty
MovpointE(i).z = MovpointE(i}.z + iz
Next i

center.x = center.x + tx

center.y = center.y + ty

cenfer.z = center.z + (z

centere.x = ¢centere.x + tx

centere.y = cenlere.y + ty

centere.Z = centere,.z + 1z

Picl.Cls

drawgrid 15, 13
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drawarm
drawstru

End Sub

Private Sub Command25_Click{)
QuToRec=0

Hexapod.Picl.Cls

Hexapod.Picl. AutoRedraw = False
motion Hexapod. Text!, Hexapod, Tex(2
Hexapod.Pict.AutoRedraw = True
center = Vba_cenTer

centere = VYba_cenTerE
Fori=1To3

Movpoinu(i} = Vba_Movpoint(i)
MovpointE(i) = Vba_MovpointE(i)
Next i

Hexapod.Pic1.Cls

drawgrid 15, 13

drawarm

drawstru

End Sub

Private Sub Command26_Click()

Dim n As Integer, m As Integer

n=1

m = 1600}

Open Text4 & ".txt” For Input As #2

Do

Input #2, recO

If Lef{recO, 8) = "PointL1 " Then

If Clni(Mid(recq, 9, 5)) = m Then
MLength(n).L1 = CDbKTrim{Mid{rec0, 14, 7))}

End If

End If

If Left(recq, 8) = "PointL2_" Then

If Clnt{Mid(rec0, 9, 5)) = m Then

HA 20



MLength{n).L2 = CDbYTrim(Mid(rec0, 14, 7))
End IT
End If
If Lef(recD, 8) = "PointL3 " Then
ITCInt(Mid(rec0, 9, 5)) = m Then
MLength(n).L3 = CDbI(Trim(Mid(rec0, t4, 7)7)
n=n+]
m=m+ |
End If
End If
Loop Until EOF(2)
Close

End Sub

Private Sub Command27 Click()
Dim col3) As Double

co(1) = MLength(1).L1

eo{2} = MLength(1).L2

co{1} = MLength{1).L3

Fori=1Ton-1

going (MLength(i).L1 - co(1)) * 500, (MLength(i).L2 - co(2)) * 500, (MLength(i).L3 - co{3)) * 500

Debug Print (MLength(i).L | - co(1)) * 500, (MLength(i).L2 - co(2)) * 1000, (MLength(i).L3 - co(3)) * 700
For j = 1 To 50000

Next j

Next i

End Sub

Private Sub Command)_Click(}

centere.y = centere.y + (BLU)

center.y = center.y + (BLL)

Fori=1To)

Movpoint(i).y = Movpoint{i).y + (BLU)
MavpeintE(i).y = MovpointE(i).y + (BLU)
Next i

ty = centere.y

Piel.Cls
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drawgrid 15, 13
drawarm
drawstu

End Sub

Private Sub Commandd_Click(}
centere.y = centere.y - (BLU)

center.y = center.y - (BLL)
Fori=1To3

Movpoint{i}.y = Movpoint(i}.y - (BLU)
MovpointE(i).y = MovpointE(il.y - (BLU)
Next i

ty = centere.y

Pic1.Cls

drawgrid 15, 13

drawarm

drawsiru

End Sub

Privatc Sub Command5_Click()
centere.z = centere.z + (BLU)Y

center.z = center.z + (BLU)
Fori=1Tol

Movpoint(i).z = Movpoint(i) z + (BLU)
MovpoinE(i).z = MovpoimtE(j).z + (BLU)
Next i

tz = centere.z - ZOS

Picl.Cls

drawgrid 15, 13

drawarm

drawstru

End Sub
Private Sub Command6_Click()
centere.z = centere.z - (BLU)

center.z = center.z - (BLU)
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Fori=1To3

Movpoint(i}.z = Movpoint(i).z - (BLU)
MovpointE(i).z = MovpointE(i).z - (BLU)
Next i

tz = centere.z - ZOS

Picl.Cls

drawgrid 15,13

drawarm

drawstru

End Sub

Private Sub Command7_Click()

Dim do As Double, dty As Double, diz As Double
Fori=1To3
Movpeint{i).x = Movpoini(i).x - ix

Movpoint(i).y = Movpoint(i).y - ty

Movpoint(i).z = Movpoint{i).z - tz
MovpointE(i).x = MovpointE(i}.x - tx
MovpointE(i).y = MovpointE(il.y - ty
MovpointEfl).z = MavpointE(i).z - &

Next i

center X = center.x - X

center.y = center.y - ty

center.z = center.z - tz

centere.X = centere.x - tx

centere.y = centere.y - ty

centere.Z = cenlere.Z - tz

dox =Dnx: dty = Dy: diz=Dz

center = rollB(center, ~-dtx, -doy, -dtz)
doc=Dx:diy = Dy: diz = Dz

Fori=1To3

Movpoint(i) = roltB(Mowpoint(i), -dtx, -dty, -dtz)
dx =Dx:dty =Dy: dz =Dz

MovpointE(i) = rollB(MovpointE(D), -dix, -dty, -dez)
dix = Dx: dty = Dy: dtz = Dz
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Next |

Dx=Dx+1

dix=Dx: dty=Dy: dtz=Dz

center = roll(center, dux, dty, dz)
Fori=1To3
doc=Dx: diy =Dy dz =Dz
Movpoini(i} = roll{Movpoint(i), dtx, dty, dtz)
dtx =Dx: dty = Dy: dtz =Dz
MovpeintE(i) = roll{MovpointE(i), dix, dty, diz)
Next

Fori=1To3l

Movpeint(i).x = Mavpoint(i).x + x
Movpoint(il.y = Movpoini(idy +ty
Movpoini(i).z = Movpoint(i}.z + 2
MovpointE(i).x = MovpointE(i).x + tx
MovpointE(i).y = MovpointE(iLy + ty
MovpointE(i).z = MovpointE(i).z + 1z
Next i

center.x = ¢enter.x + x

cenier.y = cenler.y + ly

cetiter,.z = centel.z +

centere. = centere.x +

centere.y = centere.y + ty

centere.z = centere.z + 1z

Picl.Cls

drawgrid 15, 13

drawarm

drawsiru

thx =D

End Sub

Private Sub Command8_Click{}

Dim dtx As Double, dty As Double, diz As Double
Fori=1To3

Movpoint(i).x = Movpoint{i).x - tx

Movpoint(i}).y = Movpeint(i).y - ty
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Movpoini{i)z = Movpoini(i).z - =
MovpointE(i).x = MovpointE(i).x - 1x
MovpointE(i).y = MovpointEli}.y - ty
MovpointE(1) z = MovpointE(i}.z -

Next i

center.x = cenler.x - tx

center.y = center.y - ty

center.z = cenler.z - 2

centere.x = centere.x - (%

centere.y = ccalere.y - ty

centere,z = centere,Z - 2

dix = Dx: dty = Dy: dtz = Dz

center = rollB(center, -dtx, -dty, -dtz)

dix = Dx: dty =Dy: diz = Dz

Fori=1To3

Movpoint(i) = roll B(Movpeint(i), -dtx, ~dty, -diz)
dx=Dx: dty =Dy: diz =Dz

MovpointE(i) = rellB(MovpointE(), dtx, -dty, -dtz)
dix=Dx:dty =Dy: dz=Dz

Nexti

Dx=Dx-1

dex = Dx: dty = Dy: dz = Dz

center = roll(center, du, dty, dtz}
Fori=1Tol

dx=Dx dy =Dy dz=Dz

Movpoinii) = oMo vpoini(i), dix, dey, diz)
dtx=Dx: dty=Dy: dz=D=z

MovpointE(i) = roli{MovpointE(i), dm, dty, aez)
Nexti

Fori=1To3

Movpoint{i).x = Movpeint{i).x + tx
Movpoint{i).y = Movpoint(i).y + ty
Movpoint(i).z = Movpoint(i).z + 1z
MovpointE(i).x = MovpointE(i).x + tx
MovpaintE(i).y = MovpointEG).y + ty

MovpointE(i).z = MovpointE(D).z + &
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Nexti

center.x = cenler.x + tx
cenler.y = center.y + ty
cenier,z =cenlerz +1z
centere.x = centere.x + tx
ceniere.y = centere.y + ty
centere.z = centere.z ¥tz
Picl.Cls

drawgrid 15, 13
drawamm

drawstru

thx = Dx

End Sub

Private Sub Command9_Click(}

Dim dtx As Double, dty As Double, diz As Double

Fori=1Tol

Movpoint(i).x = Movpoint(i}.x - x
Movpoint(i).y = Movpoint(i).y - ty
Movpoint(i).z = Movpoint(i).z - &
MaovpointE(i).x = MovpointE(i).x - Ix
MovpointE(i).y = MovpointE(i).y - ty
MovpointE(i).z = MavpointE(i).z - tz
Neati

center.x = center.x - tx

center.y = cenler.y - ty

center.z = center.z - 2

centere.x = centere.x - &

centere.y = cenlere.y - ty

centere.z = centere.z -

dix =Dx; dty =Dy: dz =Dz
center = rollB(center, -dtx, -dty, -dtz)
dox = Dx; dty = Dy: dz = Dz
Fori=1Te3

Movpoint(i) = rolIB(Movpoint(i), -dtx, ~dty, ~dtz)

dot = Dx: dty = Dy: diz = Dz
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MovpointE(i} = rollB{MovpointE(i), -dix, -dty, -diz)
dox =Dx: dty =Dy: dz =Dz

Next i

Dy=Dy+1

dx=Dx:dty =Dy: dz =Dz

center = roll{center, dx, dry, dtz}
Fori=1To3l

dx=Dx: dty=Dy: dz =Dz
Movpoini(i) = roll{(Movpoint(i), dtx, diy, diz)
du=Dx: dy=Dy. dz=Dz
MovpointE(i) = roll{MovpointE(i), du, dty, dtz)
Nexti

Fori=1To3

Movpoint(i}.x = Movpoint(i}.a + o
Movpoint(i).y = Movpoint(i}.y +ty
Movpoinii).z = Movpoint(id.z + 1z
MovpointE(i).x = MovpointE(i).x + tx
MovpointE(i).y = MovpointE(iLy + ty
MovpointE(i).z = MovpointE(i).z + z
Next i

center.x = cenfer.x + tx

center.y = center.y + bty

center.z = center.z + tz

c¢entere.x = cenfere.X + X

centere.y = cenlere.y + ly

centere.z = centere.z -+ tz

Pict.Cls

drawgrid 15, 13

drawarm

drawstru

thy = Dy

End Sub

Private Sub Form_Load(}
Commandl.Enabled = False

Command2.Enabled = False
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Cormmand).Enabled = False
Command4.Enabled = False
Command5.Enabled = False
Commandé6.Enabled = False
Command?.Enabled = False
Command8.Enabled = False
Command9.Enabled = False
Command10.Enabled = False
Commandl1.Enabled = False
Commang12.Enabled = False
Command14.Enabled = False
Command15.Enabled = False
Command20.Enabled = False
Command18.Enabled = False
Command?2 Enabled = False
Command24.Enabled = False
th Enabled = False
thy.Enabled = False
thz.Enabled = False
tx.Enabled = False
ty.Enabled = False
tz.Enabled = False

clearfile "Textbar"

openl "Basiciength”

Do

Input #2, recO

If Lefi(recO, 4) = "Past” Then

Fixpoint{1).x = CDbl(Trim(Mid(rec0, 6, 7)})
Fixpoint(1).y = CDbl(Trim{Mid(rec0, 14, 7))
Fixpoint(1}.z = CDbI Trim(Mid{rec0, 21, 7))

End If

Il Left(rec0, 4) = "Pand" Then

Fixpoint(2).x = CDb{Trim{Mid(rec, 6, 7)))
Fixpoint(2).y = CDb{(Trim(Mid({rec0, 14, 7)))
Fixpoint(2).z = CDbl(Trim(Mid(rec0, 21, 71}

End I
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If Lefirec0, 4) = "Pard” Then
Fixpoint(3).x = CDb{Trim(Mid(rec0, 6, 7))
Fixpoint(3).y = CDbI(Trim{Mid{rec0, 14, 7))
Fixpoint(3).z = CDbl(Tom(Mid(rec0, 21, TH}
End If
If Left(recO, 4) = "Pbst™ Then
Movpoint(1).x = CDbXTrim(Mid{rec0, 6, )}
Movpoini(E).y = CDbK Trim(Mid(rec0, 14, 7)))
Movpoini(1).z = CDbNTrim{Mid(rec0, 21, 7}))
End If
If Left(recO, 4) = "Pbnd" Then
Movpoint(2).x = CDbI(Trim(Mid(rec0, 6, 7)))
Movpoint(2).y = CDbI(Trim(Mid(recd, 14, TV}
Movpoint(2).z = CDbi(Trim({Mid{rec0, 21, 7)))
End If
If Left(rech, 4) = "Phrd"” Then
Movpoint(3).x = CDbY Trim{Mid(rec0, 6, 7)}}
Movpoint(3).y = CDbITrim{Mid(rec, 14, 7)))
Movpoint(3).z = CDbI{Trim(Mid(rec0, 21, 7))
End If
Il Lefi(recn, 4) = "Cent” Then
center.x = CDbI(Trim(Mid(recQ, 6, TV}
center,y = CDOITrim{Mid{rec, 14, 7))
center.z = COb{Trim{Mid(rec?, 21, 7)))
End IT
If Lefi{rech, 4) = "Ende" Then
endeffector = CDbY Trim{Mid(rec0, 13, 9)))
End If
If Lefi{recD, 4) = "Leng” Then
lengtherror = CDbI(Trim(Mid{rec0, 13, 91))
End If
If LefirecO, 3} = "BLU" Then
BLU = CDbI(Trim{ Mid(rec0, 5, 9))}
End If
Loop Until EOF(2)
Close
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Fori=1To3

MovpointE(i).x = Movpaint{i).x
MovpointE(i).y = Mavpoint(i).y

MovpointE(i) .z = Movpoint{i).2 - lengtherror

Next i

cemer.z = center.2 - lengtherror

Centere.x = center.x

centerc.y = center.y

centere.z = center.z - endeffector

208 = centere.z

tx = centere.x

ty = centere.y

iz = centere.z - ZOS

thx = Dx

thy = Dy

thz = Dz

drawarm

drawgrid 15, 13
drawstru
Picturel.Visible = True
Picture2.Visible = False
Picture3. Visible = False
Picture4. Visible = False
Call Command13_Click
tx =100

Call Command14_Click
Call Command!3_Click
ty = 100

Call Command20_Click
tx =50

Call Command 4 Click
Call Command13_Click
y=0

Call Command20_Click
=0

Call Command14_Click
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Call Commandl13_Click
=50

Call Command15_Click
Call Commandt3_Click
thx =30

Call Command18_Click
Call Command13_Click
End Sub

Private Sub HSC_Change()
Hexapod.Lb3 = Hexapod HSC
End Sub

Private Sub Optionl_Click()
Commandl.Ensbled = True
Command2.Enabled = True
Command3 Enabled = True
Commandd.Enabled = Truc
Command5.Enabled = True
Command6.Enabled = True
Command14.Enabled = True
Command | 5.Enabled = True
Command20.Enabled = True
tx.Enabled = True

ty.Enabled = True

z.Enabled = True
Command7.Enabied = False
Command8.Enabled = False
Command®.Enabled = False
Command 10.Enabled = Faise
Command]i.Enabled = False
Command!2.Enabled = False
Commandl8.Enabled = False
Command?2, Enabled = False
Command24.Enabled = False
thx.Enabled = False

thy.Enabled = False
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thz.Enabled = False

End Sub

Private Sub Option2_Click()
Command?.Enabled = True
Command8.Enabled = True
Command9.Enabled = True
Command10.Enabled = True
Command]1.Enabled = True
Command]2.Enabled = True
Command18.Enabled = True
Command22.Enabled = True
Command24.Enabled = Truc
thx.Enabled = True
thy.Enabled = True
thz.Enabled = True
Command].Enabled = Falsc
Command?2.Enabled = False
Command3.Enabled = False
Command4.Enabled = False
Command5.Enabled = False
Command6.Enabled = False
Command14.Enabled = False
Command]5.Enabled = False
Command20.Enabled = False
x.Enabled = False
ty.Enabled = False
tz.Enabled = False

End Sub
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Moedulel (Modulel.bas)

Dim gri{168) As TwoPD
Dim da(3) As TwoPD
Public Sub Plo{RIn As TwoPD, color As Integer)
Dim thetax, thetaz As Double
Dim zo0m As Single
zoom = 0.7
If viewer = 0 Then
thetax = (70 * pi)/ 180
thetaz = (50 * pi) / 180
Else
If viewer=1 Then
thetax = (0 * pi) / 180
thetaz = (0 * pi) / 180
Else
If viewer = 2 Then
thetax = (90 * pi) / 180
thetaz = (0 * pi) / 180
Else
If viewer = 3 Then
thetax = (90 * pi} / 180
thetaz = {90 * pi) / 180
End If
End If
End If
End If
If viewer = 0 Then
moview(1) = 3500
moview(2) = 5000
Else
If viewer =1 Then
moview(1) = 3500
moview(2) = 2500
Else
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. Il viewer=2 Then
moview(t) = 3500
moview(2) = 5000
Else
If viewer = 3 Then

moview(1) = 3500
moview(2} = 5000

End If

End IT

End If
EndIf

xrl = (((Rin.x1 * Cos(thetaz)) - (Rlnyl * Sin(thetaz)}) * zoom) + moview(1)

yrl = ({((Rin.x1 * Cos{thetax) * Sin{thetaz)} + (Rln.yl * Cos(thelax) * Cos(thetaz)) - (RIn.z] * Sin(thetax))) *
zoom) + moview(2)

xe2 = (((RIn.x2 * Cos{thetaz)) - ((RIn.y2) * Sin(thetaz))) * zoom) + moview(1)

¥12 = {{(RIn.x2 * Cos(thetax) * Sin(thetaz)) + (RIn.y2 * Cos{thetax) * Cos(thetaz)) - (RIn.z2 * Sin(thetax))) *
zoom) + moview(2)
Hexapod.Picl.Line (xr}, yr1)-(xr2, yr2), color
End Sub
Sub drawgrid(x As Single, y As Single)
Dim xoll As Single, yoIT As Single
xoff=((x- 1)/ 2) * 500
yolT={{y - 1)/ 2} * 500
ii=0
Fori=1Tox
ii=ii+1
gri(i)xl ={{i- 1) * 500) - xoff
gri(ii).yl =0 - yoff
griii).x2=({i - 1} * 500) - xolT
gri(ii).y2 =((y - 1) * 500) - yoIT
Next i
Fori=1Toy
ii=ii+1
grl(ii).x1=0 - xoff
griii)yl =((i- 1) * 500) - yofF
gri(ii).x2 = {{x - 1) * 500) - xoff
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priCiidy2 = (G - 1) * 500) - yoff
Next i

Fori=1Toii

Plot grl(i), 8

Next i

End Sub

Sub drawarm()
Hexapod.Ist2.Clear
Fori=1To3

da(i).x1 = Fixpoint{i).x * sc
da(i}.y1 = Fixpoint(i}.y * sc
da(i).z1 = Fixpoint(i).z * sc
Mext i

Fori=1To3

da(i}.x2 = Movpoint(i).x * sc
da(i).y2 = Movpoint(i).y * s¢
da(i}.z2 = Movpoini(i).z * sc
Next i

Fori=1To3

Plot dafj), vbRed

Nexti

Fori=1To3

da(i).x1 = Movpoint(i).x * sc
da(i).y1 = Movpoint(i).y * sc
da(i).zt = Movpoini(i).z * sc
Nexti

Fori=1Te3

daf(i).x2 = (MovpointE(i).x) * s¢
da(i).y2 = {(MovpeintE(i).y) * sc
da(i).z2 = (MovpointE(i).z) * sc
Nexti

Fori=1To3

Plot da(i), vbRed

Next i

da(1).x1 =center.x * sc

da(1).yl = center.y * sc
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da(1).z] = cenler.z * s¢
da(1).x2 = centere.x * 5¢
da(1).y2 =centerc.y * sc
dn(1).22 = centere.z * sc
Hexapod.Picl.DrawWidth = 3
Plot da(1), vbRed
Hexapod.Pic!.DrawWidth = |
Hexapod.1st2.Clear

Hexapod.Ist2.AddItem "Anm 1 = " & (Sqr{({((Fixpoint{1).x) - (Movpoint(1).x)) * ((Fixpoint(1).x} - (Movpoint(1).x)}}
+{{(Fixpoint(1).y} - (Movpoint(1).y)) * ((Fixpoint(1).y} - (Movpoint(1).y})) + ((Fixpoint(1) .z} - (Movpoint(1).2)) *
{(Fixpoint1).2) - (Movpoint(1).2)))))

Hexapod st2. Additem "Arm 2 = " & (Sqr{({(Fixpoint(2).x) - (Movpoint(2).x)) * ((Fixpoint(2).x) - (Movpoint(2).x)))
+ (((Fixpoint{2).y) - (Movpoini(2).y)) * ({(Fixpoint(2).y) - (Movpoint{2).y))) + (((Fixpoint(2).z) - (Movpoint(2).z)) *
((Fixpoint(2).2) - (Movpoint(2).2))))

Hexapod.lst2. Addltem "Arm 3 =" & (Sqr{{{{Fixpoint(3).x) - (Movpoint(3).x)) * ((Fixpoint(3).x} - (Movpoint(3).x)))
+ (({(Fixpoint(3).y) - (Movpoint(3).y)} * ((Fixpoint(3).y) - (Movpoint(3).y))) + ((Fixpoint(3).z) - (Movpoint(3) z)) *
({(Fixpoint(3).z) - (Movpoint(3).2)))))

End Sub

Sub drawstru()

Fori=1To3

dai).x1 = Fixpoint(i).x * s¢

dai).yl = Fixpoint(i).y * sc

da(i}.z! = Fixpoint(i).z * sc

Next i

Fori=1To2

da(i).x2 = Fixpoint(i + 1).x * sc

da(i).y2 = Fixpoint(i + 1).y * sc

da(i).z2 = Fixpoint(i + 1).z * sc

Next i

da(3).x2 = Fixpoint(1).x * sc

da(3).y2 = Fixpoint(1).y * sc

da(3).22 = Fixpoint(1).z * sc

Fori=1To3

Plot da(i), 5

Nexti

Fori=1To3}
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da(i).x] = MovpointE(i).x * s¢
da(i).y1 = MovpointE(i).y * sc
da(i).z1 = MovpointE(i).z * sc
Nexti

Fori=1To2

da(i).x2 = MovpointE(i + 1}.x * sc
da(i).y2 = MovpeintE(i + [}y * sc
dal).22 = MovpoinE(i + 1).z * s¢
Nexti

da(3).x2 = MovpointE(1).x * s¢
da{3).y2 = MovpoimE( .y * sc
da(3).z2 = MovpointE(1).z * sc
Fori=1Ta3l

Plot da(i), vbRed

Next i

End Sub

Function roll{Var As point, beta As Double, alpha As Double, theta Az Double) As point

theta = (theta * pi) / 1RO

alpha = (alpha * pi) / 180

beta = {beta * pi) / 180

roll.x = ((Var.x + centere.x) * Cos{alpha) * Cos{theta)) - ((Var.y + centere.y} * Cos(alpha) * Sin(theta) * Cos(beta))
+((Var.y + centere.y) * Sin(alpha) * Sin(beta)) + ({Var.z - centere.z) * Cos(alpha) * Sin(theln) * Sin{bet2)) + ((Var.z

- ceniere.z) * Sin{alpha) * Cos(beta)) - centere.x

roil.y = {(Var.x + centere.x) * Sin(theta)) + ({Var.y + centere.y) * Cos(theta) * Cos(beta)) - ((Var.z - centere.z) *
Cos(thera) * Sin(beta)) - centerey

roll.z = (-(Var.x + centere.x) * Sin{alpha) * Cos{theta)) + ({(Var.y + centere.y) * Sin(alphs) * Sin{theta) ¥ Cosibeta))
+{(Var.y + centere.y) * Cos(alpha) * Sin(beta)) - ((Var.z - centere.z) * Sin(alpha) * Sin{theta) * Sin(beta)} + (Var.z
- centere.z) * Cos{alpha) * Cos(beta)) + centere.z

End Function

Function rollB(Var As point, beta As Double, alpha As Double, theta As Double) As point

theta = (theta * pi) / 180

alpha = (alpha * pi}/ 180

beta = (beta * pi) / 180

rollB.x = ((Var.x + centere.x} * Cos{alpha) * Cos(theta)) - ((Var.y + centere.y) * Sin(theta)) + ((Var.z - centere.x) *

Cos(theta) * Sin(alpha)) - centere.x
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rollB.y = ((Var.x + centere.x) * Sin(theta} * Cos{beta) * Cos(alpha)} + {{Var.x + centere.x) * Sin(bcta) * Sin(alpha)) -~
+{(Var.y + centere.y) * Cos(beta) * Cos(theta)) + ((Var.z - centere.z) * Cos(bela) * Sin(theta) * Sin{atpha)) - ((Varz

- centere.z) * Sin(beta) * Cos(alpha)) - centere.y

roliB.z = {(Var.x + centere.x} * Sin{beta} * Sin{theta} * Cos{alpha)) - ({Var.x + centere.x) * Cos(beta) * Sin(aipha)) +
{{Var.y + centere.y) * Sin{beta) * Cos{theta)} + ((Var.z - centere.z) * Sin(alpha) * Sin{theta) * Sin(beta)) + ((Var.z -
centere.z) * Cos(alpha) * Cos(beta)) + centere.z

End Function
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Module2 (Module2.bas)

Declare Function inport Lib "inpout32.dli* (ByVel x As Integer) As Integer

Declare Sub outport Lib "inpoutd2.d11" (ByVal x As Integer, ByVal y As Integer)
Public posx As Long

Public posy As Long

Public posz As Long

Sub drivem(k As Integer)

Forii=1To 50

outport £H378, k

Fori%=1To 100

Next i%

outport &H378, 0

Fori%=1To 100

Nexi 1%

Next ii

End Sub

Sub spdrv(x As Integer, y As Integer, 2 As Integer)
Ifx = 1 Then sd% = sd% + 1: posx = posx + |

If x=-1Thensd% = sd% + | + 2; posx =posx - |
Ify = I Then sd% = sd% + 4: posy = posy + 1

[f y =-1 Then sd% = sd% + 4 + 8: posy = posy - 1
If z=1Then sd% = sd% + 16: posz = posz + |

If z=-1Then sd% = sd% + 16 + 32: posz = posz - 1
drivem (sd%)

End Sub

Sub going(x As Double, y As Double, z As Double)

px! = x - posx
py! =y - posy
pe! =z - posz
qx! =0
qy!'=0
qz! =0

If Abs(px!) >= Abs{py!) Then Max! = Abs(px!) Else Max! = Abs(py!)
If Abs(pz!) >= Max! Then Max! = Abs(pz!}
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k-‘=Mnx!‘ )
Fori=0Tok-1

qx! =qx! + Abs{px!)

If gx! >=k - 1 And px! > 0 Then qx! = gx! - k: dsx% = ]

If gxl >=k - 1 And px! <0 Then qx! = gx! - k; dsx% = -]

qQy! = qy! + Abs(py")

lfqy!>zk-IAndpy!>(}Thcnqy!'=qy!-k:dsy%==l

IFqy! >=k-1 And py! <0 Then qy! = qy! - k: dsy% = -1

qz! = gz! + Abs(pz!)

ff'qz!>=k-lAndpz!>ﬂThcnqz!=qz!-k:dsz%=I

Ifgz! >=k -1 And pz! < 0 Then gz! = gz! - k: dsz% = -]

spdrv dsx %, dsy%4, dsz%

dsx% =0

dsy% =0

dsz% =

Next j

End Sub

Public Sub savel(Name As String}
Oren Name & *.txt* For Qutput As #1
End Sub

Public Sub open1{Name2 As String)
Open Name2 & ".txt" For Input As #2
End Sub

Public Sub clearfile(Name3 As String)
Open Name3 & ".txt" For Qutput As #3
Close #3

End Sub

Public Sub Delay()

Dim spd As Integer

spd = 100 - Clar{Hexapod. HSC1)
Fori=0To spd

For j = 0 Ta 20000

Next j

Next i

End Sub
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. Moduled (Moduled.bas)

Public Ve_cenTer As point, Ve_cenTerE As point, Ve_Movpoint(l To 3} As point, Ve_MovpointE(1 To 3) As point,
Ve _rollx As Double, Ve_rolly As Double, Ve _rollz As Double

Public Va_cenTer As point, Vs_cenTerE As point, Vs_Movpoint! To 3} As point, Vs_MovpointE(l To 3} As point,
Vs_rollx As Double, Vs_rolty As Double, Vs_rollz As Double

Public Vba_cenTer As point, Vba_cenTerE As point, Yba_Movpeini(l To 3) As point, Vba_MovpointE(l To 3) As
point
Public rate(1 To 6} As Double, n As Integer, rateMax As Double, rollMax As Double, vareal(1 To 6) As Double
Public Sub motion{Am As Integer, Bm As Integer)
Vba_cenTer = center
Vba_cenTerk = centere
Fori=1To3
Vha_Movpoint{i) = Movpointi(i)
Vba_MovpointE(i) = MovpointE(i}
Next i
n=Am
open] "Textbar”
Do
[nput #2, recQ
if Left(recO, 14)="Polar" & n & " cex" Then
Vs_cenTerE.x = CDb){Trnm(Mid(recO, 15, 7)))
End If
If Left(recO, 14} = "Polar" & n & “_____cey" Then
Vs_cenTerE.y = CDbKTrim(Mid(rec0, 15, 7}))
End IT
1 Lef(rec, 14)="Polas" & n & "___ cez" Then
vs_cenTerE.z = CDbI(Trim{Mid(rec0, 15, 7)}) + Z08
Ead If
If Left(recO, 14)="Polar" & n & "_____ cx" Then
Vs_cenTer.x = CDBI(Trim{Mid{rec0, 15, 7)})
End If
If Left(rec0, 14) ="Polar" & n&™___ _cy" Then
Vs_cenTery = CDBYTrim{Mid{rech, 15, 1))}
End If
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If Left(rec, 14)="Polar" & n & " cz" Then
Vs_cenTer.z = CDbI(Trim(Mid(rec0, 15, ) + Z0S

End IT

Il Lefi(rec0, 14) ="Polar" & n& " " Then

Vs_rollx = CDbH{Trim(Mid(rec0, 15, 7))}

End If

If Left(recO, 14)="Polar" & n& " ry" Then
Vs_rolly = CDbI Trim(Mid(rec0, 15, 7))

End If

If Leit(recO, 14) ="Polar" & n & " rz" Then

Vs_rollz = CDbYTrim{Mid{rec0, 15, 7))}

End If

If Left(recO, 14) = "Polar” & n & *_mov{1)x" Then
Vs_Movpoint{1).x = CDbTrim(Mid(rec0, 15, 7))

End If

[f LeN(recO, 14) = "Polar” & n & "_mov{1)y" Then
Vs_Movpoint(1).y = CDbI(Trim(Mid(rect, 15, 7))

End If

If Lefi{recO, 14) = "Polar” & n & *_mov(1)z" Then
Vs_Movpoini(1).z = CDb Trim(Mid(rec(, 15, 7}})

End If

If Lef(recO, 14) = "Polar” & n & " _mov(2)x" Then
Vs_Movpoint{2).x = CDbI(Trim(Mid(rec0, 15, 7)))

End If

If Lefi(recO, 14) = "Polar” & n & *_mov(2)y" Then
Vs_Movpoint(2).y = CDbITrim(Mid{rec0, 15, 7})}

End If

If Lef{recO, 14) = "Polar” & n & "_mov{2)2" Then
Vs_Movpoint(2).z = CDbI{Trim(Mid(rec0, 15, 7)))

EndIT

If Left{recO, 14) = "Polar” & n & "_mov({3)x" Then
Vs_Movpoint(3).x = CDb{Trim(Mid(rec0, 15, 7)})

End If

It Left{recO, 14) = "Polar” & n & *_mov{3)y" Then

Vs_Movpoint(3).y = CDbTrim(Mid{rec0, 15, 7))
End IT
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Il Left(recO, 14) = "Polar” & n & "_mov(3)z" Then
Vs_Movpoint(3).z = CDb(Trim{Mid(rec0, 15, 7)))
End IT

Il Lefi(recO, 14) = "Polar" & n & "move(1)x" Then
Vs_MovpointE(1).x = CDbI(Trm(Mid(recd, 15, T)))

End Ir

If LeN(recO, 14) = "Polar” & n & "move(!1)y" Then
Vs_MovpointE(1).y = CDbY(Trim(Mid(rec0, 15, 7)))

End IT

1f Lefi{recO, 14} = "Polar” & n & "move(1)z" Then
Vs_MovpointE(1).z = CDbK Trim(Mid(rec0, 15, 7)))

End If

If LeNdrecO, 14) = "Polar" & n & "move{2)x" Then
Vs_MovpointE(2).x = CDbK Trim(Mid(recd, 15, 7))}

End If

If Lefi(recO, 14) = "Polar” & n & "move{2)y" Then
Vs_MovpointE(2).y = CDbI{ Trim{Mid{recD, 15, 7))

End If

If LeN{recO, 14) ="Polar" & n & *move{2)z" Then
Vs_MovpointE(2).z = CDb Trim(Mid(rec0, 15, 7))

End If

If Left(recO, 14) = "Polar™ & n & "move(3)x" Then
Vs_MovpointE(3).x = CDb{Tnm(Mid{rec0, 15, 7))

End If

1M Lefi(recO, 14} = "Polar” & n & "move(1)y” Then
Vs_MovpointE(3).y = CDbl{ Trim(Mid(rec0, 15, 7))

End IT

I Left(rec0, 14) = "Polar" & n & "move(3)z" Then
Vs_MovpointE(3}.z = CDb Trim{Mid(rec0, 15, 7))

EndIf

Loop Until EOF(2)

Close

n=Bm

openl "Textbar”
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Do

Input #2, recO

If Lefi(recO, 14) ="Polar" & n& " cex" Then
Ve_cenTerE.x = CObI(Trim{Mid(recO, 15, 7))

End If

If Lefi(recO, 14)="Polar" & n & " cey" Then
Ve_cenTerE.y = CDbI(Trim(Mid{rec0, 15, 7)))

End If

If Left(recO, 14) ="Polar" & n & " ccz" Then
Ve_cenTerE.z = CDbI(Trim{Mid(rec0, 15, 7))} + ZOS

End If

If Left(recO, 14)="Polar" & n&"___ cx" Then
Ve_cenTer.x = CDbY Trim{Mid(rec0, 15, 7))}

End If

If Lefi{recO, [4)="Polar" & n&"__ cy" Then
Ve_cenTer.y = CDbI(Trim(Mid(rec0, 15, D))

End If

If Lefi(recO, 14) ="Polar" & n & " ¢z" Then
Ve_cenTer.z = CDbI(Trim{Mid(rec0, 15, 7))) + ZOS

End I

If Left(recO, 14)="Polar" & n&"_ " Then
Ve_rollx = CDblTrim{Mid(rec0, 15, 7))}

End If

If Lef{recO, 14)="Polar" & n&"____ry" Then
Ve_rolly = CDbI{Trim{Mid(rec0, 15, 7))}

End If

Il Lefi(recO, 14)="Polar" & n & " rz" Then
Ve_rollz = CDbI(Trim{Mid(rec0, 15, )

End If

if Left(rec0, 14) = "Polar” & n & "_mov(1)x" Then
Ve_Movpoini(1).x = CDbl{Trim(Mid(rec0, 15, 7)))

End If

If Lef{recO, {4} ="Polar" & n & "_mov(1}y” Then
Ve_Movpoini(1).y = CDb{{Toim({Mid{rec0, 15, T}))

End If

If Left(rec(, 14) = "Polar” & n & "_mov{1)z" Then
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Ve Movpoint(i).z = CDbl{Trim(Mid(rec0, 15, 7))}

EndIf

¥ Lefi(recd, 14)="Polar” & n & "_mov(2x" Then
Ve_Movpoint(2).x = CDLITrim{Mid(rect, 15, 7))

End [f

If Lefi{recO, 14) = "Polar" & n & "_mov(2)y" Then
Ve Movpoin(2).y = CDbI{Trim{Mid{rec0, 15, 7))

End If

If Lefi(recO, 14) = "Polar” & n & "_mav(2)z" Then
Ye_Movpoint{2).z = CDbI(Trim{Mid{rec0, 15, 7))

End If

If Lefi(rech, 14) = "Polar” & n & "_mov(3)x Then
Ve Movpoini(3).x = CDbI(Trim{Mid(rec0, 15, 7))}

End Il

If Left(rec0, 14) = "Polar” & n & "_mov(3)y" Then
Ve Movpoint(3).y = CDbUTrim{Mid(rec0, 15, 7))

End If

1€ Lefi(rec, 14)="Polar" & n & "_mov{3)z” Then

Ve_Movpoint(3).z = CDbI(Trim(Mid{rec0, 15, 7))
End If

If Lefi{recO, 14) = "Polar" & n & "move{1)x" Then

Ve_MovpointE(1).x = CDbI(Trim({Mid(rec, 15, )
End If

1f Lefi{rech, 14) = *Polar” & n & "move(l}y" Then
Ve_MovpointE(1).y = CDbI(Trim{Mid{rec0, 15, TI))

End If

IT Left(recO, 14) = "Polar" & n & "move{1)z" Then
Ve_MovpointE(1).z = CDbI(Trim(Mid{recq, 15, 7))

End If

If Lefi{recD, 14) = "Polar” & n & "move(2)x" Then

Ve_MovpointE(2).1 = CDbI{Trim{Mid{recd, 15, 1))
End 1f

If Lefi{recO, 14) = "Polar” & n & "move(2)y" Then

Ve_MovpoiniE(2).y = CDGI(Trim(Mid(rec0, 15, 7))
End If
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§f Lefi{recO, 14) = "Polar” & n & "move(2)z"” Then
Ve MovpointE(2).z = CDbI(Trim{Mid(rec0, 15, 7}))

End 1f

1f Left(rech, 14) = "Polar” & n & "mave(3)x" Then
Ve_MovpointE(3).x = CDbI{Trim{Mid{rec0, 15, ™m)

End If

If Lefi(rect, 14) = "Polar” & n & "move(3)y” Then
Ve MovpointE(3}.y = CDbI(Trim{Mid{rec0, 15, 7))}

End IT

If Lef{recO, 14) = "Polar" & n & “mave(3)z" Then
Ve_MovpointE(3).z = CDbKTrim{Mid(recs, 15, ™

End If

Loop Until EOF(2)

Close

calculate

Fori=1To3

Movpoint(i) = Vs_Movpoint(i)

MovpoimE{i} = Vs_MovpoimE(i)

Next i

centere = Vs_cenTerE

center = ¥s_cenTer

Hexapod.Picl.Cls

drawgrid 15, 13

drawarm

drawsitu

vareal(1) = centere.x

vareal(2) = centere.y

vareal(}) = centere.z

vareal{d) = Vs_rollx

vareal(5) = Vs_rolly

vareal(6) = Vs_rollz

if rateMax < 0 Then

Fori=1 To ralcMax

centere.x = centere.x + rate(1)

center.x = cenler.x + rate(1)

centere.y = centere.y + rate(2)
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center.y = cenier.y + rate(2)

centere.z = centere.z + rate(3)

center.z = center.z + rate{3)

Forj=1Te3

Movpoint(j).x = Movpoint{j}.x + rate{])
MovpointE(j).x = MovpointE(j).x + rate{1)
Movpoini(j).z = Movpoini(j).z + rate(3)
MovpointE(j).z = MovpointE(j).z + rate(3)
Movpoint(j).y = Movpoint(j).y + rate(2)
MovpointE(j).y = MovpointE(j).y + rate(2)
Next§

vareal(1) = vareal(1) + rate{ 1)

vareal(2) = vareal(2) + rate(2)

vareal{3) = vareal{(3) + rate(3)
Hexapod.Picl.Cls

drawgrid 15, 13

drawarm

drawstru

If QuToRec = 1 Then

stepper = stepper + 1

Record Arm(stepper).L1 = (Sqr{{{(Fixpoint{1).x) - (Movpoint(1).x)) * ({Fixpoint(1).x) - (Movpoint(1).x})} +

{((Fixpoint{1).y) - (Movpoint(1).y)) * {(Fixpoint(1).y} - (Movpaint(1).y))) + (((Fixpoint(1).z) - (Movpoin«(1}.z)) *

{{Fixpoint(1).z) - (Movpaint(1).2)))))

RecordAm(stepper).L2 = (Sqr{({(Fixpoint(2).x) - (Movpoiny(2).x)) * {(Fixpoint(2).x) - (Movpoini(2}.x)}) +

(({Fixpoint(2).y) - {(Movpoint(2).y)) * {{Fixpoint(2).y) - (Movpoin(2).y))) + ({{Fixpoint(2).2) - {Movpoin(2).z)) *

((Fixpoini(2).2) - (Mavpoind2).2))))

RecordAm(stepper).L3 = (Sqr{{(Fixpoint(3).x) - (Movpoint(3).x)} * ((Fixpoint(3).x) - (Movpoint(3).x))) +

(({Fixpoint(3).y) - (Movpaint{3).y)) * (Fixpoint{3).y} - (Movpoint(3).y}) + {((Fixpoint(3).z) - (Movpoint{3).z)) *

((Fixpoint{3}.z} - (Movpoint(3).2)))))
save? Hexapod. Text3

Forii =1 To stepper

Print #1, "Pointl,] " & 10000 + i & RecordArm{it).L1
Print #1, "PointL.2 " & 10000 + ii & RecordArm{ii).L2

Print #1, "PointL3 " & 10000 + ii & RecordArm(ii).L3

Print #1," "

Next ii
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Close
Else

End If
Delay

Next i

Else

For j =1 To roliMax

Dim dix As Double, dty As Double, diz As Double
Fori=1Tol

Movpoint(i).x = Movpoint(i).x - vareal(1)
Movpeint(i).y = Movpoini(il.y - vareal(2)
Movpoint(i).z = Movpoint(i).z - varea}(3)
MovpointE(i}.x = MovpeintE().x - vareal(l)
MovpeintE(i).y = MovpeimE(i).y - vareal(2)
MovpoimE{i).z = MovpointE(i).z - vareal(3)
Mext i

cenier.x = center.x - vareal(1)

ccnter.y = conter.y - vareal(2)

center.z = center.z - vareal(3)

centere.x = centere.x - vareal(1)

centere.y = centere.y - vareal(2)

centere.z = centere.z - vareal(1)

dix = vareal(4): diy = vareal(S): diz = vareal(6}
center = rollB(center, -dix, -dty, -dz)

dtx = vareal{4); dty = vareai(5): dz = vareal(6}
Fori=1To3

Movpoint{i} = rollB(Movpoini(i), -dtx, -dty, -diz)
dix = vareal(4): dty = vareal(5): dw = vareal(6)
MovpointE(i) = rollB(MovpointE(i), -dux, -dty, -dtz)
dx = vareal(4): dty = varcal(5); diz = vareal{6)

Next i

vareal(4) = vareal(4) + rate{4)

vareal(5) = vareal(5) + rate(5)
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vareal(6) = vareal(6) + rate(6)

dix = vareal(4): dty = vareal(5): diz = varcal{6)
center = roll{center, dix, dty, diz)
Fori=1To3

dex = vareal(4): dty = vareal(5): diz = vareal()
Movpoint({i) = roli(Movpoini(i), dx, dty, dtz)
dox = vereal(4): dty = varcal(5): diz = vareal(6)
MovpointE(i) = roll{MovpointE(i}, dix, diy, diz)
Nexti

Fori=1To3

Movpoint(i).x = Movpoint{i).x + vareal(1)
Movpoint(i}.y = Movpoint(i).y + vareal(2)
Movpoint(i).z = Movpoint(i).z + vareal(3)
MovpointE(i).x = MovpointE(i).x + vareal(1)
MovpointE(i).y = MovpointE(i).y + varcal(2)
MovpointE(i).z = MovpoimE(i).z + vareal(3)
Next i

center.x = center.x + vareal(1)

centet.y = center.y + vareal(2)

cenler.z = center.z + vareal(3)

centere.x = centere.x + vareal(1)

centérc.y = centerc.y + varcal(2)

centere.z = centere.z + vareal(3)

vareal(1) = centere.x

vareal(2) = centere.y

vareal(3) = centere.z

Hexapod.Pic1.Cls

drawgrid 15, 13

drawarm

drawsiru

If QuToRec =1 Then

stepper = stepper + 1

RecordArm(stepper).L1 = (Sqr{({(Fixpoint(1).x) - (Movpoint(1).x)) * ((Fixpoint(1}.x) - (Movpoint{1).x)}) +
{((Fixpoini{1).y) - (Movpoint{1).y)) * ((Fixpoint(1).y) - (Movpoint(1).y))) + {(((Fixpoint(1).z) - (Movpoint(1).z)) *
{(Fixpoint(1).z) - (Movpoint(1)2))))
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RecordArm(stepper) L2 = (Sqr{({((Fixpoint(2).x) - (Movpoint(2).x)) * ((Fixpoint(2).x) - (Movpoini(2).x))) +
{(Fixpoint(2).y) - (Movpoint(2).y)) * ({Fixpoint(2).y) - (Mevpoint(2).y))) + ((Fixpoint(2).2) - (Movpoint(2).z)) *
({Fixpoini(2).2) - (Movpoin2).2)))))

RecardArmistepper).L3 = (Sqrl{{((Fixpoint(3).x) - (Movpoint(3).x)) * ((Fixpeint(3).x) - (Movpoint(3).x))) +
(((Fixpoint(3).y) - (Movpoint(3).y)) * ((Fixpoint(3).y) - (Movpoint(3).y))) + (((Fixpoint(3).2) - (Movpoint(3).2)) *
((Fixpoint(3).2) - (Movpoint(3).z)))))

save2 Hexapod. Tex3

Forii =1 To stepper

Print #1, "PoiniL]1_" & RecordArm(ii).L1

Print #1, "PoimL2_" & RecordArm(ii).L2

Print #1, "PointL3_* & RecordArm(ii).L3

Print #1,"°

Next ii

Close

Else

End If

Delay

Mext j

EndIf

End Sub

Sub calculate()

rate{1) = Ve_cenTerE.x - Vs_cenTerE.x
rate{2) = Ve_cenTerE.y - Vs_cenTerEy
rate{3) = Ve_cenTerE.z - Vs_cenTerEz
rate{4) = Ve_rollx - ¥s_rollx

rate(5) = Ve_rolly - Vs_rolly

rale(6) = Ve_rollz - Vs_rollz

roliMax = Abs(rate(4))

Fori=5Toé6

If Abs{rate(i}) > rollMax Then rollMax = Abs{rate(i))
Neati

If oliMax < ( Then

Fori=4To 6

rate(i) = rate(i) / roliMax

Nexti

- HA 50



End If

rateMax = rate(1}

Fori=2To3

IT Abs(rate(i)) > rateMax Then rateMax = Abs(rate{i))
Next i

[f rateMax <= 0 Then

Fori=1To3

rate(i) = rate(i) / rateMax

Next i

End If

End Sub
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Variable (Variable.bas)

Type TwoPD
x1 As Double
x2 As Double
y1 As Double
v2 As Double
z1 As Double
z2 As Double
End Type
Type point
x As Double
y As Double
z As Double
End Type
Type PointPolar
cx As Double
cy As Double
¢z As Double
cex As Double
cey As Double
cez As Double
mov{]l To 3) As point
move(1 To 3) As point
rx As Double
ry As Double
rz As Double
End Type
Type ContainArm
L1 As Double
L2 As Double
L3 As Double
End Type
Pubtic Fixpoint(1 To 3) As point
Dim recO As String
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Public center As point, endeffector As Double, lengtherror As Double, centere As point, BLU As Double, ZOS As
Double

Public Movpoing(l To 3) As point, MavpointE(l To 3) As point, Dx As Double, Dy As Double, Dz As Doubie, co
As Long

Public Palar{1000) As PointPolar, viewer As Integer, moview{2) As Double, numPo As Long, stepper As Integer
Global Const sc = 10, pi = 3.14159265358979
Public Record Arm{10000) As ContainArm, QuToRec As Integer
Type Arm
L1 As Double
L2 As Double
L3 As Double
End Type

Public MLength(10000} As Arm
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