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INTRODUCTION

This manual describes the installation and operation of the Autonomous Vehicle Controller (AVC) for an
Omni-directional vehicle from Vetek.

The AVC can be used in local control mode, or in tele operation mode through a PC wireless network
configuration.

1Track is not responsible for any damage that may be caused to or by the vehicle, or any injuries or harm
that may be caused by the vehicle when operated by the AVC.

During installation, it was observed that a pin of the AVC connector may not be propetly seated in the
connector housing, resulting in a fault during initialization of the vehicle. An unpredicted disconnect of
this pin during operation would make the vehicle move uncontrollable, and an E-Stop intervention will
be required. It is therefore very important to check that all connections of all pins are solid and sound.

This AVC is a prototype system to be used for demonstration purposes only. iTrack will not produce and
deliver any more AVC’s of this prototype version. Upon request, iTrack will gladly quote the upgrading
and manufacturing of a next generation of this AVC.

Please contact Jerry Atkinson (Jerrv.Atkinson@itrack-llc.com) or

Edzko Smid (Edzko.Smid@itrack-llc.com) for any further information.
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INSTALLATION

The AVC is installed inline with the vehicle joystick controller.

AVC
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Vehicle Joystick
48V
Gnd > 5V
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CONNECTOR ASSEMBLIES

From Joystick To AVC
6 circuit plug

6 circuit

socket 1- AVC

50781-8 1-350715-8 (male Connector

(female pins) pins) Color Description pin
White/Red 1 1 white +5 Volts B11

2 2

White/Black 3 3 black ground B12
orange 4 4 orange joystick x axis in B2
brown 5 5 green joystick y axis in B14
gray 6 6 yellow joystick z axis in B3
Joystick Connector
From AVC To Vehicle

6 circuit plug

6 circuit socket AVC

1-350715-8 1-50781-8 (female Connector

(male pins) pins) Color Description pin
N/C 1 1 Red
N/C 2 2
black 3 3 black ground B1
orange 4 4 orange joystick x axis out B25
green 5 5 brown joystick y axis out B37
yellow 6 6 white joystick z axis out B26
Power Connector
From AVC To Vehicle

3 circuit

socket 2- 3 circuit plug AVC

480701-0 2-480700-0 Connector

(female pins) (male pins) Color Description pin
White 1 1 White Tie to vehicle side of B1 C30
Black 2 2 Black To vehicle ground (near motors) B16
Red 3 3 Red +48V Input C23

Note: Pin 2 of the Power connector (“to vehicle ground”) may not be needed. You may try to operate

without this connection first.
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The following two photos illustrate how the AVC is installed under the arm-rest of the Airtrax
Sidewinder vehicle at iTrack. The gender and pin assignment of the connectors are configured to be able
to run the vehicle without the AVC installed.

The first photo shows the vehicle without the AVC connected. The joystick 6-pin connector is connected
directly to the vehicle 6-pin connector. The vehicle power connector is not used.

The second photo illustrates the AVC installed. It can be clearly seen how the AVC operates inline with
the joystick vehicle control.




iTrack, LLC Vehicle Controller Installation & Manual

—10 -



iTrack, LLC Vehicle Controller Installation & Manual

OPERATING MANUAL

LOCAL VEHICLE OPERATION

When the PC is not used and the AVC is not connected to a wireless network, then
the vehicle is controlled with the onboard pendent and vehicle joystick only.

By default the system engages the manual mode for operating the vehicle with the
joystick. The pendent can be used to engage recording, playback etc. Connecting the
pendent to the AVC is not required for manual operation of the vehicle. The
functions for compressing, reversing, loading and storing recordings are not
supported by the pendent.

USING OPERATING MODES

When the system is switched on, the pendent shows the manual mode as follows:

Manual Mode Rev 2 The numbers “1.00 1.00 90.0” indicate the vehicle’s X-position, Y-
1.00 1.00 90.0 position and Heading respectively. Note that this position is

4=Record 7=Playback estimated based on tracking the wheel rotation only.
#=Safety

From the Manual mode, the operator is able to record a
movement, to playback a previously recorded movement, or to switch the system into Safety mode.

To switch to Safety mode, the operator must issue the “#” command. This is entered in the pendent by
first pressing the SHIFT key (LED will light), and then pressing the “#” key. Note that the Shift key does
not automatically disengage. The operator must click the SHIFT key again to release (LED will go off).

In Safety mode, the system is parked and the joystick is disengaged. The screen of the pendent shows the
following screen:

—-11 -
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From the Safety mode, the operator is able to engage the Manual
mode, or the Autonomous mode. The autonomous mode requires
sensors for range finding (e.g. LIDAR) or an absolute position
tracking system. Without these sensors, the system should not be
operated in Autonomous mode. The manual mode provides for
recording and playing back a path based on dead-reckoning,

To record a path, press “4” from the Manual mode. The system will immediately start recording the drive
commands at regular intervals. The display of the pendent will show the following screen:

When the movement to be recorded is complete, press “5” to stop
and store the recording in memory. When the recording reaches its
maximum size the system will automatically stop the recording and
store it in memory.

The system is back in the Manual mode. The display of the pendent will show the following screen.

To playback a recording that is currently stored in memory, press “7” from the manual mode. The
recording will start to play immediately. The display of the pendent will show the following screen.

The recording can be paused during playback. When paused, the exercise can be aborted by pressing “1”
for exit. To continue with the playback, press “9” in playback mode.

Pressing “1”” will bring the system back in the Manual mode.

—12—
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Or the operator can choose to playback the recording another time. When the movement is completed,
the screen of the pendent will show the following screen:

When the PC remote operator interface is connected, additional functions will be available for the
operator. These functions require the recorded movement to be transferred from and to the AVC.

Uploading a recording from the AVC perspective will transfer the movement from the AVC to the PC.
During the upload, the screen of the pendent will show the following:

The user should not interfere by changing the operating mode
during this process until it is completed

Similarly, to download a recording from the PC to the AVC, the screen will look as follows:

— 13-
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TELE-OPERATION OF THE VEHICLE

Tele-operation of the system is conducted through a Pentium-PC running the Windows operating
system. The communication between the PC and the vehicle takes place through a standard wireless
Ethernet network. A pre-configured Netgear router is provided along with the AVC that supports the
communication. When the router is powered up, the PC should find the router under the SSID name
“PAVILION”. When powered up, also the AVC will logon to the network called “PAVILION”".

The PC Operator Control Interface consists of a windows application, and a standard USB joystick. The
graphical user interface of the program is shown below.

( " Vehicle Remote Operator Interface : E 1

PC Status: User Contrals:

Joystick: 0/0/0 Local Control

Waypoints: L l n @

Mo Connection

Vehicle Status:
Joystick: Fwd [/ Sdw / Turn
Maode:
Waypoints: [
Status: Exit

ok
N
i
L+ 3
T

j Connect or disconnect to the AVC through the wireless network. When the red rectangle in the
button turns green, then the connection is established.

Many of the manual operations are identical to the operations on the pendent. In fact, the display of the
pendent will constantly show the current operating mode of the system.

Engage manual control. The system must be in Safety mode before manual mode can be engaged.

Engage manual recording mode. The manual drive commands are stored in memory in the AVC
during this mode. Any previous recordings will be erased. The system must be in manual mode before
the recording mode can be engaged.

Stop manual recording mode.

7] [

Play the current recording in the AVC.

—14 -
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]
j Pause the current playback. Press again to continue.

Stop the vehicle and set Safety mode.

The Operator Interface program on the PC has additional features to complement the operation of the
AVC. To work with movement recordings, the user must always keep in mind where the active recording
is located.

Recording and playing back implies the recording to be stored on the AVC.

Storing to file, or loading to file or reversing and compressing a movement imply the recording to be
stored on the PC.

In other words: To record a movement and play back the compressed movement, the operator must do
the following sequence:

1. Manually record the movement
2. Download the movement recording to the PC
3. Compress the recording
4. Upload the recording back to the AVC
5. Playback the newly uploaded recording
To playback a previously stored recording on the AVC:
1. Load a recording from file into the PC
2. Upload the recording from the PC to the AVC
3. Press Playback to play the recording currently in the AVC

The buttons in the Operator Interface that are associated with these additional features are listed below.

=
L Download the current recording from the AVC to the PC.

o
ot
— Upload the recording from the PC to the AVC.

— 15—
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Reverse the recording in the PC.

(3|

Compress the recording in the PC.

—J LLoad a recording from file into the PC.

Store the current recording in the PC to a file on disk.

Local Control \\/hen this box is checked, select the USB joystick on the PC as the manual control
interface for the vehicle. If this button is not checked, then the local joystick on the vehicle is used to
control for manual control.

L Exit

J Disconnect the AVC and exit the operator interface program.

NOTES:

e The AVC can only store one recorded movement. Recording another movement will erase the
previously recorded movement. To store multiple movements, the operator must transfer each
movement to the PC and store it to file.

e Compressing or reversing a movement will result in loss of accuracy in repeatability compared to the
originally recorded movement. Compressing a movement will eliminate the times when the vehicle is
not moving, Reversing a movement will generate commands that are opposite to the recorded
commands. This operation assumes that the vehicle performs exactly symmetrically with respect to
joystick operation.

—16 —
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APPENDIX A — PART LIST

1. Autonomous Vehicle Controller
2. Harness
a. AVC-ODV
b. AVC - Pendent
3. Pendent
4. Router + adapter
5. Discrete AMP connector housings and pins

6. Instructions manual
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APPENDIX B - CONNECTOR DATA SHEETS

[T

Yoy
__ H@OE)

1 e

—19-—



Vehicle Controller Installation & Manual

iTrack, LLC

B esi ]

T— IRLOE— |

S=18L0GE=1

NG N2 TNvd O3ANINNOI3H

7
/
'

I v

STOFBLITL

S —

.u_._w_._o...a._n.m:c:uﬁ“_ozo
QLUV30T 38 0L 0507 K i 0,

0w
!
[ R SrUTESY
] 1 1
[} ]
)
wece—
EHEYCs i
AVl s e GTOTEr
V7 S OFE T —— e

9T HETT-N-1iv
._lTEu.-..-._\_m.‘.ﬁ:n.Dk....m‘.__»_iwu»i._

il el

BTOFEYLL

|
|
T

w

TIGON TYNOISHFMO-E

L BLIPLE I | ET W EEE TiEvL NDEaIoD
N _ 18¢0aT=Ofeccod] 1Y T el T [T T mn |
o s s | e s | o : y o
Aokttt wil R o
O R PR =t w o & |
s L ain i =g |
== el EIEE &
[msrpepr— m bl oT
proefrseyhuliameyen RN | ettt v kW e .
=
2 ]

ey —mr

—20-



Vehicle Controller Installation & Manual

iTrack, LLC

ol o b gl V7 ] S sanous] ens o] ETVR] 1SV
- D0LOEr=Teccoa) Ly v ram i £ W MR .,Iu_r._ o| L= _u.. Al
30T =OjeL 0] Ly -l : =l LE]VA]
P P T
TN 30w, TSR e BRI AR ==""]
D € 'R
" s iR =
e T =
A ]
s . — i |
rviispheintgey WEW L | i ErTmees v & S

TI0ON WHOEIOM0-€

TNOLAL

[

s - UKL - 7
“ONSAOH 20 J0I5 HO HIVI SN0 CAVI0N 36 0 G907 NOUYIUEED ¥S vy “ m e
QDO DEHOGRO) TIZN000FH SHILHNEIONN (57 O
T
TWHeOL0 “HOLY LN
SEE X5 B0 SHI 0N "NOUYINIWD I35
INGISENS 0L 300 HUADLO TOUDY  TI0N Y & 0Ly Veroe D
33 33604 SHL ISVEEIM TRHE HINO.
g1 0')] SHOLWIS v O dN AE 13804 SHLYA
LD 3L NG DIUNEIS e SEIn THAS ©
AIOVIH HD D MOTH- TYSAINNT TirOuday Hiw STivR 1 1
“
T HH_ m
— 31| —=

—-21-



Vehicle Controller Installation & Manual

iTrack, LLC

il el ] Tl wmore) =15 1 =S/
- _ COLOBF=occon] 17 - . S)lisl/LE]A] _
[T e L =
e € e e S
‘v ooy
sl el S | e
=g —— — T
e g 2 [ I
v ] #0000 v
O-0O0Z08F—C | wwaruen |
- T e
] g
- o 36 Ty - - BUOFIY L
: :
1 [angr—— N
| T A
S
a = £ a
@
1
] ot LA 1=
SHIINHYVHD OV MM (34rwiS 38 OL Sw
SEA10vdYD JUHM HUWM T3dAviS 38 04 SH0008 030000 376 O
g "OE: hida 38 O HISNDSH WO O
B OO 1NI0d 1) DNISNOH S0 ONI JdW 1Y MO BI'T SEIEANN aWvils ') L
Q 9
== | Vans s | -
= e —— Tl _.._m_.....__ r —
e | e Bt I merereryep ——rr—r
i [ £ r L] L)

— 22—



Vehicle Controller Installation & Manual

iTrack, LLC

_ TILT T T oeal VF ol
= 0L 0BTy 62 00] |
s suresn’ .._...I.B.....i .H SEYL NDISHIANDY S ...
_ (LN RS R ] Ls L) (] an
e § o5 SE9 | Goo
- - oD z0': | 0lo
| =14 LL'E SO
_ O re's oEQ
o TZ°e1 | oao
i ofs | avei| 60
o0 ECOE | O
st 0o0z | Ot
[ 080 | cref | Gr

ETE] _x.mmn.w.

NG LND Wivd OHPENNOI 3

I/u_.\I‘ BUFEYLE .

|

_

_

_

|

_. T s -
SFEl ‘L SEOFER ~ 4

" 1 { h SHOUINHISHOD WHNDHL=D

_

|

|

_

— L SToFire p— T i F L W WA

T GEOTHE —— - .
i | SCOFEH'T

W GE RS e

— b n¢'op

3
- GEOTENR |
RSO/ OMVNIE'D W34 CAREWWIHIS SI0 TUTI0SE0 Suivd A0sE0 TET mlhl/
‘OMENOW 40 DS WO WG 30HO ~|‘|>|_|
ATHTAT SEH
JuD34S ON T i1 | {-
"
4 /
Iihe NOSSHIND T | T
unaEn Ty /
v /
TANYE N DMNGENOH YHNOUDD TF7
v / S
] S¥ NOLATID /

_ NOWYIOT | EIENNN

— 23—

IS 3 W IHL BN DAEAOH __.
IHL LvHL 05 HiNd 38 I6NA TNYd T / \ /
. T30 335 s /
T o) TiNvd C30HAM00% 2 Y 7 i
. O WOT=N=F1WN - W
WEEWNN eldOieddy MU ST ) )
I Fery—— ——r
I preer P———r—
3 v 5 ] ¢ 8




Vehicle Controller Installation & Manual

iTrack, LLC

| DELLEI]

e —

—]

= -] - - ETDITLE
- &'y .l-_
HHNEAH_H_ I |.|_|_|
(D) -+
s i
)
L oL N
z |
§
Tty 5 (&N |
_ e
SHILIVHVID VI8 Hie O34AVIS 38 01 SH3008
030703 WD TUHW MM O3dNvLS
M O SO0 o NMOER “AIVE OO0 T
3 AOES OvE 38 0 Sy dannn
Mok W0 J3dnvIS 38 01 SHIldvveD "2
Idil Ol 104 1)
DHESNOH 50 ONZ 3o |y B0 BL'C SE3ERMW oS “ L
[ ———reTET—
L Y T T —
£ v s 8

— 24—



iTrack, LLC Vehicle Controller Installation & Manual

APPENDIX C — AVC SCHEMATICS
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