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Introduction:

This is a MS Excel spreadsheet made for generating moving and walking sequences for hexapod robots.
The program take care of inverse kinematics calculations for every individual leg and all legs together
relative to the body, meaning body moving in any direction along all axis and body rotation along all axis.
It’s also possible to define center of rotation, a useful effect if you want the robot to walk along an arc...
The sequences are intended to be imported into the Lynxmotion Visual Sequencer program.

The Phoenix Excel Program (PEP) is freeware.
1280%1024 or higher screen resolution are recommended.

First I must say that somehow I managed to mix the Z and Y-axis! LOL, but that shouldn’t matter. I have
not translated everything in the VB code.

Warning!

While generating steps and sequences for your hexapod there is a great chance of damaging your servo,
robot parts or your fingers ;) when you are trying to run the sequence for the first time. [ have pinched my
fingers sometimes.... NB! Remember, you have to activate macros to make PEP work!

Configuration:

It is very important that your hexapod is 100% correctly calibrated. Every joint (servo) must be calibrated
with a protractor. Refer to the Visual Sequencer SSC32 configuration part. All legs are parallel to the X-
axis when the coxa (HipH) servo is set to 0 deg, same as for an inline body.

Before you start doing anything with the Phoenix Excel program you have to open the worksheet called
Setup. Enter all dimension and angle limit values in the bright yellow fields. The body dimensions are
relative to center of the body to the centerpoint of each coxaservo axis (horisontal hip servo), meaning
center of the body equals X=0 and Z=0. It’s also possible to define a round/circular body, then you only
have to enter the radius.

Setup worksheet:
A | B i D | = | F | G

1 |Dirmensions of leg: Dirmensions of body :
2 |Coxa length: 25¢cm Body 1 {inline or ovale): Body 2 (circular):
3 |Femur length 7.7 cm FCx: 43 cm|FCH 4 cm
4 |Tibia length 104 cm Fle: 8.2 cm|FCE 94 cm
a aCw: B3 cm|SCH 105 cm
B BCx 4.3 cm|BCX 5.4 cm
7 BCZ: g2 cm|BCE 9.4 cm
=] Lowest part of body: 19cm
d Radius for circular body: 108 cm
10
11 [Limit angle values:
12 |Leg: Coxa min Coxa max  |Femur min  |Fermur max  |Tibia min Tibia rmax
13 |Left Front =141 0 deg 390 deg 90,1 deg 800 deg -7 0 deg 800 deg
14 |Left Middle =730 deg BE 0 deg 90,1 deqg 800 deg =77 [0 deg 800 deg
15 |Left Rear -52 0 deg 142 0 deg 5901 deg 800 deg -7 [ deg 800 deg
16 |Right Front -1400 deg 410 deg -90,1 deg 500 deg =77 0 deg 500 deg
17 |Right Middle 740 deg B30 deg 90,1 deg 500 deg =77 0 deg 500 deg
18 [Right Rear -390 deg| 1400 deg 90,1 deg 500 deg -77 0 deg 500 deg




SSC-32 pin configuration

To make PEP work for your hexapod you also has to connect each servo to the same PIN’s on the SSC-32
servo controller as for the PEP setup. See the table below:

SSC-32 configuration

Leg name [ Left front leg Left middle leg

Legpart ] Coxa Femur Tibia Coxa Femur Tibia

Bank 1 PINO PINI PIN2 PIN3 PIN4 PINS PIN6 PIN7
Status Normal |Normal |Normal Disabled | Normal |Normal [Normal [ Disabled

Legname | Left rear leg

Leg part Coxa Femur Tibia

Bank 2 PINS PIN9 PIN10 PIN11 PIN12 PIN13 PIN14 PIN15
Status Normal [Normal |Normal Disabled | Disabled [ Disabled |Disabled | Disabled
Leg name [ Right front leg Right middle leg

Legpart ] Coxa Femur Tibia Coxa Femur Tibia

Bank 3 PIN16 PIN17 PIN18 PIN19 PIN20 PIN21 PIN22 PIN23
Status Reverse |Reverse |Reverse Disabled | Reverse |Reverse [Reverse [ Disabled

Leg name | Right rear leg

Legpart JCoxa Femur Tibia
Bank 4 PIN24 PIN25 PIN26 PIN27 PIN28 PIN29 PIN30 PIN31
Status Reverse |Reverse |Reverse Disabled Disabled Disabled Disabled Disabled

The Body & Coxa sheet:

Open the sheet called ”"Body & Coxa”, this is the main sheet in PEP.
Feel free to click on all the spinbuttons and observe what happens!
This sheet has 5 sections:

1. Status and CPR

In this section you define the centerpoint of Y rotation (CPR) and for pitch & roll. In the latest version 1.06
I’ve also added real X and Z rotation where you also can define the Y coordinate (height of centerpoint of
X and Z rotation). Try clicking on the spinbuttons and you can see a square dot moving in the graph sec-
tion. At startup this dot is always in the center of body. “Step value” set the increment value used by most
of the moving functions.

All legs Centerpaint for Pitch & Roll:  |TIME value:  |PHOENIX X »--< -z
Step value: A=00cmi ¥Y=-100cm 200 ver 1.06
1.0 cm ] b - Cirection: Inc. value:
d = Laock to Rotat
< ‘ ) \ 700 em v 450deg ¥ 50 deg cckto Rotte |
2 1 | b | 4 | b | 4 | b |
Status: > MI CenterPoint for Rotation (CPRY: iRotation
|| Increment walue: 4 0 deg A=00cmif=00cm
set angle: 4 b | A | Canter ‘ \
Fitch: 0,0 A rot: 00 deg L | ‘ ’
Rall 0,0 Z rot: 00 deg Reset total bl COW - CW




2. Individual leg

Use this section to create starting postures for gaits and other poses of the legs. Every move is IK (inverse
kinematics) calculated. Click the “IK” button to see one of the legs in profile on the graph (Active IK).

It’s also possible to define CPR in this section by clicking one of the optionbuttons “C” (coxa) and

“T” (tars, foot/end of tibia)! This is a

cool effect if you want the hexapod ~[FaRear - FattEma) = £ cm . L EUHEAD
. Fotation X=41cm -~ “~ X=41cm Fotation
to rotate or walk in a arc around one p - > «»
. o B R -w w e e o T )
of it’s own tars ;) If you just want to - &y |
. . 5 g = lat= { {
rotate a leg around it’s coxa axis, ¢ fa LEldlcm S gE.- e e D
. e . [otal 0.0 deg Coxa B0.0 deg Coxa B0.0 deg Total 0,0 deg
then click the “C” optionbutton for |~ ... ¢ |[Femur 20,4 dea ¥ ¥ firemur 20,4 deg i | ek T
the actual leg and then rotate it with Tikia 25,0 deg Y=76cm| Y=7.6cmiTbia 29,0 dey
the “Rotation” spinbutton RightMiddle Z=0,0cm Z=0,0 cm LeftMiddle
) Fratation X=8.2cm 2l & X=8.2cm Rotation
If you don’t want one or more of the )L e AT s | e BT IR Ml fLs
legs to be affected of the group FE L1 o El-nem S - -cn G
1. k h « s [otal 0.0 deg Coxa 0,0 deg —_— —iCoxa 0,0 deg Total 0,0 deg
(bOdY) moves click the LOCk [~ Lock K Femur -20.4 deg Byt ¥ fFemur -20,4 ded K | Lock ] |
checkbox. J Tikia -29,0 tey Y=76cm| ¥=7.6cmimiia-297 deg J
RightFront f=d1cm J£=-7,1cm Active IK! i{LeftFront
Fotation X=41cm - - X=41cm Fotation
q| v | <~ - e SR S
- T C-T=82cm | o - CT=82cm ¢ 7T
[otal 0.0 deg Coxa -60,0 deg —:Coxa -60,0 deg Total 0,0 deg
I~ Lock K | Femur -20 4 deg hd ¥ liFemur -204 deg IK Lack [
Tikiz o290 deg Y=T6cml Y=76cmiThiz_2a0deq J

3. Graph

Gives you a simple graphical view of the body and legs seen from above (X and Z-axis) and a profile view
of one leg (Y axis and C-T). C-T = Coxa to Tars. Switch between the two body configurations via Body 1
and Body 2 buttons.
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4. Move actions
You will be able to control all legs (move the body) simultaneously in this section. Click the spinbuttons
and watch the graphs and the values in the individual legs sections.

Move actions imﬁﬁc._té{i._:&mﬂi:"é__{ > ﬁ """"""""""" |
i_p_ﬁél;: _______ —ii FN ii < | > H Y Rotation: iiDir: Right: Left: i
ii ii ______ 1:______JE::::::::::::::::::ZE 4 | 4 | ii - _‘ | » i
; Roll ii_"iﬁcftéii_uhz_mii ur: NI COW - CW — Bwrd | A |
no ool oo e

5. Read & Write

In this section you can write steps to a sequence, create a new sequence, read steps in sequences you have
created and make walking gaits. All steps and sequences are stored in the “Ind.Sekvenser” worksheet.

Write sequences Read Sequences
SEeQUEenCe nr; 1 _« | » | |Sequence nr. 2 I e
atep nr 1 - 58 P step nr 'I! 4 | ¢
Comment: | Comment:
| Test transition tripod 8s Body raized and ready!

- New comment | Read step ! |

Generate walking gait sequences
oelect gait: Froject name:

Hipplegait 12 steps j B
Ripple 125 #1 start position

E < || S




Individual sequences

Open the “Ind.sekvenser” worksheet. If you already have worked with exported and imported .csv files
from Lynxmotion Visual Sequencer (SEQ) you will probably recognize this worksheet... Ref. the Project
module in the SEQ manual page 10 (ver 1.13). In column A I have made a sequence pointer. A short expla-
nation about the seq.pointer: cell A3 does always contain the value 6, because sequence #1 always start in
row 6. In this example sequence #2 starts in row 55 and seq #3 starts in row 90, and so on... The last value
in the seq.pointer, here row 31, does always contain the row value for the next empty/vacant sequence/
step. The same value is also stored in cell A2. This means that the last used row in the last sequence in this
sheet is in row 989 (990 - 1).

A | =] ] T | O T E[T F [ 6 [ HJ] I [ J ] KTJTLTIJ[MI]NTIJTGQO
1_Seq.puinter‘ 2| 3 4 5 B 7 8 ] 10 i 12 i3 14 15
2 990|  Update Seq.pointer Export -> | Individual sequences

3 [ Left frant leg [Left rmiddle leg [Left rear leg [Right frant leg
I a5 m m Coxa |Femur |Tibia |Cuxa |Femur |Tibia |Co><a |Femur |Tibia |Coxa |Femur
5 90|Carmment SEQUENCE STEP  PIND _ PINT_ PINZ  PIN4  PINS  PINE  PIMNG FPING  PINID PINTE  PIN1Y
| 6 | 118 All legs up | 1! 1 600 900 -634 oo -00 -B34 GO0 900 H34 600 900
| 7| 220 Al legs a bit out 1 2 BOO B33 EE1 00 B33 560 EOOD B33 A61 BOQO B33
| 8 272 Al legs downwards 1 3 600 714 535 oo 714 534 BOOD 714 535 60O A1 4
[ 3] 284 0 1 4 GO0 597 -498 00 -587 -438) GO0 597 499 H0OQO 597
10| 33 0 1 5 BOO 487 -45F 00 487 -455 EOOD -487 455 00 487
[ 11 413 0 1 6 600 -385 -405 0o -3\s5 -405 BOOD 385 405 60O -385
12 | 418 0 1 7 600 291 -350 oo -281 -350 600 291 -350 60O -291
13 478 0 1 8 k00 -204 -290 oo 204 -290 EO0 204 290 B000 204
[ 14 535 Rotate CCW 1 9 J07 -205 -288 B8 -205 -288 454 205 -285 494 206
| 15 | 550 0 1 10 811 207 275 75 206 282 3|2 208 273 -3/2 208
[ 16 | B05 0 1 1M @10 -0 263 260 208 272 2495 1 2540 295 210
| 17 | 617 0 1 12 -1004 -212 -241 342 -211 -25% 204 -213 2289 -205 213
[ 18 | B25 0 1 13 1080 -213 212 41589 213 242 1241 213 197 121 213
[ 19 | B37 0 1 14 1168 -2 76 493 214 221 45 10 158 45 M0
[ 20 | 545 Rotate body CYY 1 15 1162 212 176 -493 -214 221 45 210 158 45 210
21 EE1 0 1 16 1080 213 212 #4189 213 242 1241 213 197 1210 213
| 22 | BEY 0 1 17 1004 -2 241 342 M1 -5 204 -3 225 205 M3
| 23 | 679 0 1 18 910 -210 -263 -260 -208 272 295 211 -254 -235 211
[ 24 | 732 0 1 19 811 207 2758 7§ 206 -282 3|2 208 273 -3/2 208
| 25 | g18 0 1 20 707 205 -288 BB 205 -288 454 205 285 494 206
| 26 | as7 0 1 21 600 -204 -290 oo -204 -290 6OOD 204 290 600 -204
| 27 | o0o 0 1 22 494 205 -28BF B8 -205 -288 707 205 288 707 205
| 28 | 937 0 1 23 392 208 273 1WA 20 282 811 207 279 811 207
| 29 | o974 0 1 24 295 M4 2540 2650 208 P20 210 263 10 210
e 951 0 1 25 204 N3 22580 32 21 250 1004 -2 241 1003 -213
| 31 | 920 0 1 26 <121 -3 197 M9 213 242 1080 213 -21.2 1090 214
| 32 | 0 1 27 45 -0 58 483 214 221 162 212 176 1168 212
| 33 | 0 1 28 25 203 -4 882 213 196 1242 207 134 12420 207
| 34 | 0 1 29 45 -0 -158 483 214 221 1163 212 176 -1168 212
| 35 | 0 1 3 121 -3 197 #5023 242 1090 213 -2 10900 214
| 36 | Pitch and rall 1 3121 143 1430 M5 257 D73 1090 339 294 1090 85
| 37 1] 1 32 121 -F4 83 M9 -303 -303 1080 474 -364 1090 20
[ 35 | 0 1 33 121 N2 107 #M5 115 164 10890 -455 -355 -1090 05
| 39 | 0 1 34 121 18 0 #5 -207 -237 1090 -465 -350 -1090 13
[ 40 0 1 35 204 56 B8 32 284 -310 1004 -430 -397 -1003 21
[ 41 ] 0 1 3k 295 118 181 2B0 375 D @10 A7 437 90 48
42 | 0 1 37 382 168 244 A7TE 481 -443 0 B11 581 4800 811 92
43 0 1 35 -494 69 173 88 -336 -3F5 707 532 472 707 60
| 44 | 0 1 33 B0D 07 -10F 0o -204 290 EOO 455 440 EOQD 07
[ 45 Mave body forward 1 40 561 87 -244 70 212 -3 632 -333 327 -E61 -8
| 46 | 0 1 4 s12 162 -358 138 207 -F9 655 213 188 512 70

W« » M\ Body & Coxa b Ind.Sekvenser / Setup / Export Import £ Gait Seq 4 FK Phoenix / IK Phosnix | <

If your hexapod doesn't has the exact same measures (or calibrated the same way) as my Phoenix these se-
quences won’t work properly on your hexapod. The best thing to do then is to clear/delete all sequences in
the “Ind.sekvenser” worksheet. Delete all sequences/steps in this sheet by clicking the “Clear sheet” button.
You’ll get a warning to confirm deleting, click OK.



After deleting all sequences open the main sheet called “Body & Coxa”. Navigate to the read & write sec-
tion and enter value 1 in all sequence and step # cells:

| Ripple 12= # 1 start position
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Write sequences Read Sequences
SeqUENCE nr; 1 e B SEQUENCE Nr: Tt | _»
Step nr. 1\ S
Cornment: \ :\\
|| Empty step
Generate walking gait sequences Enter value 1 in all these
Select gait: Project name: S
| Ripplegait 12 steps j PhoenixTest

Uclate [K

Upciate FK |

Of course, you can also use the scroll buttons to enter these values. If you don’t use the scroll buttons in the
Read Sequences section you have to press the Read step! Button to update the graph section. Also pay
attention to the Individual leg section and observe that all coxa, femur and tibia angle are 0 deg. They are
0 deg because you have read an empty/vacant step, here seq# 1 step# 1 (row 6 in the “Ind.sekvenser”
sheet). An empty cell in Excel returns value 0.

OK. Your PEP sheet is now ready for making some cool sequences! LOL



Create simple moves

Write sequences Let’s start with an empty sheet. Our first step start at address
SEEI'-'E”_'::E e 1 e Seq# 1 and Step# 1. Notice that the comment textbox by
.g.t.‘?ﬂ-ﬂ[-.-:[ ....... ; 1 default show “Vacant sequence/step !!” when you are at an
omment: |

empty address. You can alter this text by simply overwriting it,
let’s call our first step for “Start all legs over ground”.

otart all legs over ground

| Wiite+

Ok, it’s now time for making some simple moves. Navigate to the Move actions section.

Move actions: || M e B 0L |
i | i i
| Pitch: | ! Rotation: | HDir  Right: |Left |
I~ W e
i i'l-:::::::::::::::_li 4 | 4 ii - i
| ¥ | Ral i up “Iii cow -cw |11 Bwrd: .|
| ¥ — N\ it |
. 4| > | Down '\ M RS
L et B e OO SO e e el
10 Press the All leg UP spin button. And watch the IK graph
& section. Observe that the leg is moving upwards. Click
5 R this button until the tars is above the ground level.
.
-2 Y
L 4/
2
4

Ok, we want to store this position as our first step. Press the red Write + button in the “Write sequences”
section. Note that after pressing this button the Step nr: value changes to 2 and the comment field again
shows “Vacant sequence/step !!” , also note that the Status field shows Write OK!

To add another step to our first sequence we need to do some more moving. This time we want to alter the
coxa angle for the rear and front legs. Press the OptionButton marked C and click the Rotation SpinButton
until each legs coxa angle is 40 deg.

[—
|§CenterF‘nint for Eutatiun ICPRY:
#=43cmiA=82cm Fuotation

4| » " Senter 4 | b
|

W

COWY - CWY

Z=66 cm LeftRear
- Rotation
T i i i 4 J 4

Cict O

Coxad00dey  Totsl 400 deg

Fermur -73,8 deg Lock [
- 1K
¥ =14 emiTibia -41 5 deg




Let’s call this new pose for “Ready in ground position”. Save this step by clicking Write + . Of course you
don’t have to give every step a comment but they can be very helpful later. Especially when exporting
sequences into Lynxmotion Visual Sequencer.

Now, we have saved two steps in our first sequence. Open the “Ind.sekvenser” sheet and observe that our
to steps has been added. Your sheet should look like this (an old screenshot from PEP ver 1.03):

A B (& D £ F € H I J K L
1 Seq.pointer 2 3 4 5 B 7 &) e 1a 11 12
2 g Individual sequences
3 G Left frant leg Left middle leg Left rear leg
4 g Coxa |Femur |Tibia  |Coxa |Femur [Tibia |Coxa |Femur
5 Kommentar Seq # |Step & |PINO - [PINT [PINZ [PIMA  |PINS  |PINE  |PINS  [PING
5 Start all legs over ground 1 1 oo F3g -MA oo -73g -41Aa oo -73g
7 Ready in ground position 1 2400 -F3g -414 oo -73a -#1Aa 4000 -738
g “acant sequencefstep |l
9 0
10 0
11 1]

Read Sequences

Reading steps Sequence nr. T+ | »

_Et?ﬂ__nr;__yg@
Go back to the main sheet “Body & Coxa”. Try Cornrmert:

to read our new steps by clicking the spin button. /1’@ in ground position

New comment | Read step ! |

Ok, now you can try to make our hexapod to raise her body by moving all legs downwards. Check that the
Step value is 1,0 cm and Time value is 200. Add 7 steps (from 3 to 9), meaning that you have lowered all
legs by 7,0 cm. This process should not take more than few seconds, simply by clicking “DOWN?” -
“Write +” - “DOWN?” - “Write +” ... and so on.

Your Ind.sekvenser sheet should look like this now. Remember, if your hexapod has different leg dimen-
sion your femur and tibia angle values would not have the same values as mine.

A, [ B [ © | 0D [ E | F | & | H [ I [ J | K | L |
| 1 |Seq.pointer § 2 3 4 5 B 7 =] 9 10 11 12
2 15 Update Seq.pointer | Export -> | Individ
3 B Left front leg Left rmiddle leg Left rear leg
I 15 Sl Hinal | M Coxa |Ferur [Tikia |Coxa [Femur [Tibia [Coxa [Ferur [TiH
5 Cormment SEQUENCE STEP PINO _ PINT PINZ  PIN4  PING  PINE PING  PING P
L Start all legs ower ground 1 1 oo -73g 414 ool 738 -415 oo -73g
LE Ready in ground pasition 1 2 -400 -F73g 415 oo -f3g8 415 400 738
[EE Raize body, all leg down 1 cm 1 3 400 -BRZ2 397 oo w52 387 400 B52
=s 1] 1 4 400 -BB4 -3 oo 554 3710 400 -EB4
10| 1] 1 5 400 477 337 oo 477 337 400 47T
L 0 1 B 400 -331 295 oo 381 -28EF 400 381
12 | 0 1 7400 303 248 oo 308 -2483 400 -308
|13 0 1 8 400 2283 -195 oo 228 185 400 228
|14 Body is raised total 7cm 1 9 400 150 -136 oo 150 136 400 150
| 15 | “‘acant sequence/step Il
|16 0
17 0

I gave step 3 and 9 some comment.

10



Adding sequences

Ok, now we have made our first sequence of 9 steps. Let’s play with some more advanced moves in a new
sequence. Read step# 9 in seq# 1. Then set “Write sequences” to seq# 2 and step# 1. Your Body & Coxa
sheet should look like this:

I
201 25

Body 1 Body 2 | 20 ]

Write sequences Read Sequences
SEgUENCE N 2 =) |Sequence nr: 11 ¢ +
Step nr: 1 ! d Step nr: 2l < 3

Comment: Comment: |

“acant sequence/step |l | Body is raized total Yocm

- New comment Read step ! |

Write a new comment to our first step in seq# 2 in the Write sequences section. Let’s call it “Body raised
and ready!” Save this step (Write + ). We want to start this sequence with some cool body rotation. Locate
the control section for the LeftFront leg and click the OptionButton marked T (tars). Observe that the CPR
indicator has moved to the tars in the graph section.

5 IFemur -15,0 deg K | Lock o 10 1 y A
Y = 8,4 cmiTibia-136 deg ]
7 =0,0 cm LeftMiddle ] i K
~ X=10.2 cm :Rotation * Sl O
ii ] -~
E =
------------------------ ] e
h | > 10 St
Bk C-T=102cm (¢ €T -h—hz—~—-
—Coxa 0,0 dey Tatal 00 deg E
2 i
Femur -15 0 deg K | Lock -
Y = 8,4 cmiTibia -13 5 degy ]
7= 6,6 cm Active IK! iLeftFront / Write sequences R
e X=178cm Fotation Sequence nr. 2 ] r Sequence nr
____ i i Step e 2 L Step nr.
bl 1 r a° Comment: | Comment:
I - =10icm (Cc T | Wacant sequencesstep |l ‘ Body iz rai
—1Coxa -40,0 deg Tatal -40,0 deg
b
Femur -1:3,0 deg Lock | Q
K New comn

11



Locate the “Status and CPR” section. Set the increment value to 4 deg (ignore +/-, it doesn’t matter). Also

click the Reset total button. Reset total sets all Total x,¥ deg values to 0,0 deg.

All legs Pitch: Roll: MIME value:  |PHOENIX Xz 2>
Step value:  Total 00 deg Total 0,0 deg 200|wer 1.04 |_-
1.0 crmCenterpoint for pitch & rall: / Direction: Inc. walue: Lok to Rotat
p | N ¥=00cm  Z=00/km| 900deg | 40 deg T e
| ARE 4 | » « | v | 4« | » |
e EEESEE CenterPoint for Rotation (CPR): {Rotation
Status: Increment walue: -4 0 deg ®=121cmiZ=-14 B cm
Set angle: « | » 4 | p |i & | T Center 4 | b
Reset total Bt O - S

Locate the Rotation SpinButton in the Move actions section. Click this button and observe that all legs
rotate with the tars of LeftFront leg as its Centre Point of Rotation (CPR)! Also use the the X and Z spin
buttons to manually set the CPR wherever you want. If you want to manually enter a value, you have to
locate the B72 or C72 cell. It’s easier to use the spin buttons.

You have to decrease the increment value if you define the CPR further from the centre of body, maybe to
2 deg. Experiment with some body rotation, pitch and roll. Add some new steps in sequence #2.

Walking gaits

Before we start to make some walking sequences I'll try to explain how the PEP generate gait function
work. The table below illustrates the ripple gait sequence. One sequence consists of 6 step.

Ripple 6 step 6. | 1. [ 2. 3. 14 |5 6.1

Right front leg
Right middle leg

Right rear leg

Left front leg

Left middle leg

L I i
eft rear leg Step #6. leg up (lifted)

start position

AN

Reference all legs

"

Step #3. centre position

Step #1. leg down start position Step #5. leg down end position

For continuous ripple walking run step #1. to #6. in a loop. Take a look at step #1. for each leg, this is the
initiate start position for the ripple gait. In the VB-code I defined this table by the following code:

'Initiate start StepADR for each leg in gait sequence:
HFTStep =6 ‘Right front leg
HSTStep =2 ‘Right middle leg
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HBTStep =4 ‘Right rear leg
VFTStep =3 ‘Left front leg
VSTStep =5 ‘Left middle leg
VBTStep =1 ‘Left rear leg



Compare the code with the table and you’ll see that the initiate start StepADR are referred to the
“Reference all legs” in the table. Ex. Right front leg start at reference step #6 (leg up/lifted) in the gait step
#1.

Before we can generate a walking gait we’ll have to define the reference position for each leg. Locate the
“Generate walking gait sequences” (GWG) section and select the Ripplegait 6 steps:

Generate walking gait sequences
select gait: Froject name:

| RippiegaitE:staps j PhoenixTest
‘ Ripple Bs # 1 start position

- ‘7| 4 |Fleads’tep

Click the spinbutton several times and observe the information in the textbox. This section are referring to
the steps stored in the “Gait Seq” sheet. Take a brief look at this sheet and you’ll see that this sheet is very
similar to the “Ind.Sekvenser” sheet. The “Gait Seq” sheet are used for temporary storage for reference
positions for each leg.

Define reference positions

The ripplegait 6 steps consists of 5 stance positions, this means that we have to define these positions. At
first read the step at seq #2 step #1 (we called it “Body raised and ready!”), this is our base position for our
first walking gait. At this position the legs are centred due to the reference position, that means at step #3 of
the reference position.

For this example I just want to make a simple forward walking gait. Locate the Bwrd (Backward) / Frwd
(Forward) spinbutton in the Move actions section and click the Bwrd button two times. Observe that all
legs moved forward 2 cm relative to the body, this makes the body to move backward relative to the legs ;).
The Step value (located in the Status and CPR section) has a default value of 1 cm, a Step value of 1 cm
should give us a total of 5 cm stride length in one gait sequence.

1. Save this step by clicking the Write step button, observe that the textbox now says “Ripple 6s # 2”
. Click the Frwd button one time and then click the Write step button again

3. Repeat this operation (2. point) until the textbox information says “Ripple 6s # 6 leg up start posi-
tion”. At this point we are done defining the 5 stance positions and the legs are at the end position
(step #5).

4.  Click the right spinbutton (located in GWG section) one time to enter the “Ripple 6s # 1 start posi-
tion”, then click the Read step button and observe that all legs moved to our first position (step #1).

5. At this point we have to define the “’leg up” position. Move all legs upwards 5 cm by clicking the UP
button (Move actions) 5 times.

6.  Then click the left spinbutton (GWG section) and save this last position/step (“Ripple 6s # 6 leg up
start position”) by clicking the Write step button.

All these steps are now stored in the “Gait Seq” sheet.

We are now ready to generate a walking gait. Before we can generate a walking gait we have to define
where to save it. Add a sequence in the Write sequences section, enter a text in the comment textbox:
“Walk forward ripple 6s”.

Hit the Generate gait! button. And observe PEP generating the gait.

Done.
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Exporting projects

Open the ”Ind.Sekvenser” sheet.

To export this project simply click the “Export ->* button.

This command generate a new worksheet with all your sequences in the same format as the Lynxmotion
Visual Sequencer .csv project file.

I have tried PEP in two different versions of MS Excel, the 2000 and the 2003 version. I prefer the 2000
version because of the speed, the 2003 version are much slower... But the 2003 version is a bit easier when
exporting .csv files.

In the File menu select SaveAs.
MS Excel 2000:

Select the file type .sdv (semicolon separated).

Enter a filename and location.

SAVE, click YES in the warning dialog box.

Before you can use this file you have to rename the file type to .csv

MS Excel 2003:

Select the file type .csv (semicolon separated).
Enter a filename and location.
SAVE, click YES in the warning dialog box.

NB! Before we can use this project .csv file we need a .shp file with the same filename.
To get a .shp file we need to export a project from the Lynxmotion Visual Sequencer program (SEQ).

How to export a project from SEQ:
First, read the SEQ manual!

In SEQ enter the project module and select a project to export. Click the Export button and
(IMPORTANT!) select the fields, DO NOT use all fields (default). Select only the active fields (for the
PINxx servo position and the Txx servo time) compatible with the .csv file we just saved from PEP. You
should unselect the PIN3, 7,11,12,13,14,15,19,23,27,28,29,30,31 and
T3,7,11,12,13,14,15,19,23,27,28,29,30,31. Save the project.

Take a backup copy of this .shp file, because this is the file we need together with our PEP .csv file, to
make them work together you have to save them on the same location and they must have the same file-
name.

“Importing your home-made csv is a risk to crash the internal database!

To prevent this, close the SEQ software, go to installation directory and backup the

two files 'MovesSeq.dbf' and 'MovesSeq.mdx' in a secure place. If you crash

the database, you'll just have to close the software and restore these two files.” ref. SEQ manual.

Try to import our little PEP project into SEQ.
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Importing projects

If you already have made some sequences for you hexapod in SEQ and want to import them into PEP, you
have to export your project from SEQ. Export the project as explained on the previous page (How to
export a project from SEQ). It’s very important to only export the active fields (PINxx and Txx)!

Open the sheet called Export_Import and delete all contents by selecting all cells (click here) and then
press delete on your keyboard.

&= A2 e

e FEH AR R, > e
=| PROJECT

(lFROJECT SEQUENCE STEP FIr0

Pl PhoenixTest 1 1 ] 3,8
1 2 -40,0 738
1 3 40,0 65 2
1 4 -40,0 a6 4
1 5 -40.0 A7 7
1 G 40,0 -39
1 i -40.0 -30.8

Open your exported .csv project file in Excel (File menu—open file). In the File Open dialogbox select
filetype .csv and enter the location where you saved the project files from SEQ. You’ll probably get an
importwisard dialogbox, select semicolon separated cells. Sorry, but I’'m using a Norwegian version, but |
think you’ll recognise the picture ;)

Tekstimportveiviser - trinn 2 av 3

I denne dialogboksen kan du anai bilke skiletegn dataene innehaolder,
Medenfar ser du hvardan beksten blie pdvirket,
Skilleteqn -
d [ Behandle pafalgende skilletegn som ett
[ Tabulatar on: | Komma
[ Mellorrorm [ Annet: Tekstkyalifikator: i
Forhdndsvisning 2w data
FPREOJECT [REEQUENCE ETEPR PTNO PINL1 PINZ PIN4 [PTME PTHNE el
PhoenixZ QO0O00L1 oooool p 20 FE3, 384 P 30 F&3, 35
PhoenixZ QOOO0OL nooooz o F&9,185 39, 123 D F&E3,E01 39,14
PhoenixZ QO0O00L1 oooooz o F43,612 31,068 0 F43,639 31,03
PhoenixZ QO0OO0O0L nooood 0 F43,612 30,9859 0 F43, 547 31,001 o
! 2l
by | % Tilbake | Meske = | FullFgr |

After importing, your .csv file has been opened in a new worksheet. Select all contents in this sheet and
copy and paste it into the empty Export_Import sheet in PEP. Remember to activate (click on it) cell Al
in the Export Import sheet before pasting.

Open the Ind.Sekvenser sheet and click the “Import <-” button, select YES to confirm deleting your
existing sequences.

Done!
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