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Copyright Statement

This manual or any portion of it may not be copied or duplicated without the expressed written consent of Dr
Robot.

All the software, firmware, hardware and product design accompanying with Dr Robot’s product are solely owned
and copyrighted by Dr Robot. End users are authorized to use for personal research and educational use only.
Duplication, distribution, reverse-engineering, or commercial application of the Dr Robot or licensed software and
hardware without the expressed written consent of Dr Robot is explicitly forbidden.
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1 Prepare

2
To use Sentinel Demo programs, you need download some support programs from Dr Robot and install or

register them. Here is the list:

1.

DRROBOTSentinel CONTROL.OCX

This ActiveX control component needs be copied to windows/system32 folder and use regsvr32 to
register it.

WiRobotGatewayforWiFi.exe
You can copy it to your working folder.
DrRobotSensorMapBuilder.dll

This dll file provides some functions to build around sensor map for collision avoidance. It needs to be
copied to “windows/system32" folder and use regsvr32 to register it.

DrRobotConstellation.dll

2
For Sentinel , you will need this file. This dll file provides some functions to local the robot position

with DrRobot Constellation system. It needs to be copied to “windows/system32” folder and use
regsvr32 to register it.

DrRobotP2PSpeedDrive.dll

This dll file provides some functions to make robot move form one point to another point. It needs to be
copied to “windows/system32" folder and use regsvr32 to register it.

Install DirectX9.0C for Joystick control in program.
VitaminCtrl.dll

. .2 2 ]
For 190 series, Sentinel and Scout , you need to install camera control component. You can

download VitaminDecoder.exe to install it.

Note: For DRROBOTSentinel CONTROL.OCX, you can refer to Dr Robot SDK API User Manual.
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2 User Interface

There are two DrRobotSentinelControl ActiveX controls in this program, and you need to run first one

E® WiRobot Gateway

wWiRoboil

Robat 1D

Connection Setting

~

=

Serial Part:

E® WiRobot Gateway

Winoboil

Robat 1D

Connection Setting

~

=

rmatioh

WiRobotGatewayforWiFi.exe = program and set Robot ID as “power”, type in your robot IP and set Port
as “10001" (default), and click “Connect” button. And then run second WiRobotGatewayforWiFi.exe

= program and set Robot ID as “motion”, type in your robot IP and set Port as “10002" (default)

Serial Part:

P | 192 168 . D

. 203

IP

| 192 168 . O

. 203

Part | 10001

-

Connection Status

Dizconnect

BT Address

Metwark Status: @

Part |

-

Connection Status

Dizconnect

10002

BT Address

etwark Status: @

WiFi Connection: Connected, [P Port: 10001

WiFi Connection: Connected, [P Port: 10002

Signal Robust llllllllll Signal Robust llllllllll
WiRobotGatewayforWiFi.exe
<€——>»| Port Number:
Power 10001
Management pPC
WiFi module-I
Motion <€——————>| Port Number:
Control 10002
. WiFi module -1l
Cor;stellatlon B Channel -1
ystem < Port 10002 >~
L
Camera
IP M‘ Router
192.168.0.199:8081 192.168.0.200
.2 . .
Sentinel  Controller Boards Connection Diagram
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9] DrRobotsentinel-2Demo.sln
Microsaft YWisual Studio Solukion
Yersion: visual C# Express 2003

project and click F5 button to run the program.

Open the

Tag: Main Sensor Info

Camera Fower Stale

Cemera: 1921680133 | o ‘:”2“:995 TT?;T@“.’E 'USﬁ?E
CameraPort 8081 | Batteryl  [1274 [1363 [Using

Camera lD: root ! DI 0.00% Using

Password: \;;-1;-;;‘;‘ | Pawer Path Control

e [] PowerByBattery-l [ | PowerByBattery-l ] PowerByDCIn
Camera Contral Charge Path Contral

[ charge Battery-|  [] Charge Battery-I
Charge Timer Stop

Charge Current Control
() Full Current () Half Current O 14 Currert ) Tickle Current

A Rec

Bioard Sensor

HTTP AV bosrdPowent Bliod Charnel-l Channel-I Channel-il

Power Switch Control

Q & v ¢ 1T Motor Poweer:  [1221Y
yo'wvy S t Full-duplex @ on O oFF & oW O OFF & o O OFF
Range Sensor Human Sensor

Uktrazonic #1 0.36m Utrasonic #2 |0.79m Uttrazonic #3 0.64m Mation  Alarm Motion Control

e S e e A Set Drive Power Set Drive Speed Chassis Control
IR Range #1 |0.81m IR Range #2 |0.32m IR Range #3 |0.53m Left: [2023  |2020 B i
) i Left  |26389 | Left:
IR Range #4 |0.81m IR Range #5 | 0.73m IR Range #6 | 0.67m Right: |2016 | 2030 ek @
IR Range #7 |0.81m Fight Fight,
0-33767
Moy serser 16384 109 @
Encoder Position  Encoder Speed Currert Feedback HestProtect StuckState Set Drive Distance Set Retate Degres
Left Motor | 9763 a0 oA Falze Falzs _ L
5 | Degres: |45 |
Right Mator | 32663 | 750 0284 False |Falzg Unitbm 25 . | D R—
Unit: degres Speed

Enable Motor Protect e Times EF\ P | 5
Posttion Information Extend 10 Unit: ms = Unit: ms

Encodet GPS: ( -063, 1.60, 119.00 ) It 10

Conatelletion GPS: |§ -0.52,1.07,121.16 ) Ensble Constellation Output 10 Direct Input Device

Enable Joystick [ Jowstick Collision Avoidance Drive

Throttle: 75%  Joystick Send Cut

L ® 3 [ eel Powver
ﬂf _F_{ﬂ_tjﬂ_f.‘ X. e V\Qﬂ;lp Right

Eaxlend gour imaginalion™ 7 | ¢ 26283 6451
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1. Camera

Camera
Camera [P 1921650199

Camera Port. | S081
Camera I ot

Passward,

Camera Contral
[ Znapzhat

[ Ayl Rec

. .
= (lick to connect to camera, yellow text box display currently
connection status
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c. Camera Control

Camera Contral

[ Snapshat ] [ Pan ]
[ Ay Rec ] [ Stop ]
= (Click , the image should be saved at c:\ drive as “templ.jpg”, you

can modify store path

AN Rec

= (Click to store the video at “..\DrRobotSentinel-
2Demo\bin\Debug\" folder with CLIP_YYYYMMDD-HHMMSS.avi, you can
modify store path

. Pan
= (lick . the camera should pan
. Sto
= (lick to stop camera movement
. Reszet L. - -
= (Click - to set the camera to original initial position.

Note: For more camera function sample, please refer to CD's “\PTZ Camera SDK\ “

folder
3. Range Sensor
Fange Senzor
itrazonic #1 0.14m itrazonic #2 |0.12m itrazonic #3 0.08m
IF Fange #1 | 0.28m IR Fange #2 | 0.15m I Fange #3 | 0.10m
IR Range #4 | 0.09m IR Range #5 | 0.09m IR Range #6 |10.09m

I Range #7 | 0.23m

= List the sensor reading

4.  Motor Sensor

Motar Sensor

Encoder Pozition  Encoder Speed Current Feedback Heat Protect Stuck State
Letft Motor | 20187 ana 03548 Falze Falze
Fight hotor | 9256 200 0424 Falze Falze

Enahle Matar Protect

= List Encoder reading

s Checked Enakle Motor Protect

the motor overheat or got stuck.

option, the motor should auotmatic stop once

5. Position Information
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Poszition Information

Encoder GPS: { -063, 180, 119.00 )

Constellation GPS: | [ -0.32,1.07,121.16) Enable Constellation

=  List currently position value from encoder and from constellation system

= Checked [ Enabie Constellation to receive constellation position information

6. Board Sensor

Board Senzor
Board Power: 4 524

Motor Poweer: 12445

List the board and motor ‘s power voltage.

7. Human Sensor
Human Sensar

Miticon Alarm
Left: 2012 2018

Right: | 2013 2014

= Listleft and right human motion sensor reading

8. Extend 10
Extend O
Irgaust 12 255

Output 10 |0

List Input 10 value

Set
= (Click to set the Output IO parameter, “O" for “O0000000" and “255”
for “11111111". For detail , refer to X80 User manual

9. Motion control -> Set Drive Power
Set Drive Power

Left: 26354

Fligyhit: 6384

0-32767

16384 Stop
n

Drive robot via PWM value, value must between O ~ 32767, set 1638 to stop
motor
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10. Motion control -> Set Drive Speed
Set Drive Speed

Left: 200

Right:  |-200

Drive robot via encoder speed

11. Motion Control -> Set Rotate Degree

Set Rotate Degree
Degree: |45

nit: degree
Time: 2000

Unit: m=z

"  Set “Degree” to “U5", robot should turn left U5°, set “-U5”, robot should turn
right U5°, set “720", robot should turn 2 circle.

12. Motion Control -> Set Drive Distance
et Drive Distance

Distance:

Unit: m e

Titme: 2000

Unit: m=

Drive robot to designed distance, unit is meter.

13. Motion Control -> Chassis Control
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Chazziz Control

= (Click the arrow button to drive robot “Forward”, “Backward”, “Turn Left”, “Turn
Right” and “Stop”

= Adiust Speed Scroll bar to change the motion speed.

Note: If you can not find the perfect speed for your robot, you can modify this scroll
bar’'s maximum value.

14.  Motion -> Direct Input Device

Direct Input Device

Enahile Joystick [] Jaystick Coliision Avaidance Drive
Throttle: 75% - Joystick Send Cut

X kel Povet

e - Lett: Right:

z 26283 5451

= Check LI Emabledoystick 40 ihe robot via Joystick, push the handheld stick
forward, the robot drives forward, for faster speed, just push bigger range.

=  (Click [ Joystick Colision Avoidance Drive to active “Collision Avoidance” function

when you drive robot via Joystick.

15.  Motion -> Direct Input Device -> Joystick send out Wheel Power

Joystick Send Ot
Wheel Pover

Left: Right:
2E3E7 E242

= Display currently PWM value for driving robot

16. Power State
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Povwver State

Yaoltage  Temperature State
Battery-I: 1271 15831 Il=ing
Battery-I 1276 1936 |l=ingg
DhiZIn: 0.00% I=ing

= Display 2 battery packs currently state, include voltage and temperature

=  When you plug in the charger plug into robot, the DCIN should display charger
voltage.

17. Power Path Control
Power Path Contral
[] PovwerByBattery-l [ PowerByBattery-l ] PowerByDCIM

= Checked L] PowerByBattery-l 40 (ohot only use battery - |
= Checked L] PowerByBattery-ll 4o (ohot only use battery Il

=  Checked [ PowerByDCIN , the robot power by charger unit

= By default, robot uses both battery packs

18. Charge Path Control

Charge Path Control
[] Charge Battery-l [ ]| Charge Battery-I

Charge Timer: | ] =top

= Checked L] Charge Battery-l ¢ only charge battery —|

= Checked [ Charge Battery-| to only charge battery -l

= By default, both battery packs should be chargered

o Charge Timer: [

Sto
= (Click to stop charger task

= If the temperature of battery packs is high, the charger task should automatic
stop. The charger process status bar should stop.

] display the charger process status

19. Charge current Control
Charge Current Control
GJ' Full Currert {:} Half Current {:} 148 Current {:} Tickle Current

= Selected & Full Current option for full current charge

= Selected © Hlf Current option for half current charge
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{:} 14 Current

=  Selected option for 1A current charge

d {3 Tickle Current

= Selecte option for 300mA charge

20. Power Switch Control

Powver Swvitch Control
Channel-l Channel-l Channel-ll

GroN (O ofFF (B on (O ofF Gon (O oFF

Channel-|

& on () OFF
. Selected ON/OFF for Channel - |, this should reset Camera

power

Channel-l
& oM (O OFF

power

Select ON/OFF for Channel - Il, this should reset motion

Channel-lll

& oM O OFF

Select ON/OFF for Channel - lll, this channel is reserved

Tag: Path Control

‘K DrRobot Sentinel-2 Demo

Main Sensor Info Fath Eai'h.fa“j Constellation & SensorMap

P2P Status: P2P Cortral: Left Wheel Cme: 0 Right Vheel Cmd: 0 P2P Cmdf Timez O

Targets Targety TargetDir StopTime ForwardSp Forgetsble  MonStop FinalPostur TargetTime TargetToler MaxTurnSp CAEnsble  ReverseDri TargetDirTc

» n ] 0 03 O O 200 04 35 O 15
* ¥ Ld] O O ¥

openPatifie | [ oo | [ st | [ Mouse Poirt To Move

P2P Task Type:  |P2P Task L4 Wandering Speed: J Map Ratio: |35 Map X0. [465 Map ¥0: 225
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1. Robot Path Control Information

P2PStatus:  P2PGO P2P Control | SpeedControl Left Wheel Cmek -360 Right Vwhesl Cmck | 334 P2P Cmd Time: | 3000

Targets Targety TargetDir  StopTime  ForwardSp Forgetable  MonStop FinalPostun TargetTime  TargetToler MaxTurnSp CAEnsble  ReverseDri TargetDirTc
» ,234 1123 ] 015 E 200 01 35 B 15
* ] O O O O

2. Path Control Panel

[[openpatirie | [ @0 | [ st | [ Mouse Point to Move

|
| P2P Task Type: Wianciering Speed: J Map Ratio: Map ®0: Map YO

| | | open PathFie

to select Path
file

. Clck
Sty
= (lick to stop robot movement

P2P Task Type: |Wander Task

to execute the task

for select the task,

when you select “Wander Task”,

the robot will wandering with collision avoidance. To implant this
function, the program will set the target point just at 1m front of current
position in tmrControl.

Almost same for Joystick control with Collision avoidance, it also is
implemented by calling P2P drive function and always set the target
point at the 1m front of current position.

There is simple map display at the interface. You can change the
mapratio and map center(0,0) position to display the robot position.

M Paint to
If you checked [] Mouss Pointto Move , you choose the target point by

click the mouse on the map area, and the program will display the point at

the map and you can click - button to drive the robot.

When you select “P2P task”,

Point to Point, robot will drive to points one by one and stop at the last
point. you need to provide the path file, if there are 3 points in your file,
robot should start from point 1 and access point 2 and arrive point 3 and

stop. Selected this option, and then you can click - button

to drive the robot.

When you select “Charge Task”,

You need to write a charge path for charge station. Usually it has at least
U points before the charge station. The last point should be behind the
charge station around 20 cm. and the last second point should be at the
10cm front of charge station. You can get the point information by
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putting the robot at the desired points and writing down the position
data in the charge path file.

There are more detection and output in tmrControl function to detect the
chargestation(input 10 bit O is zero) and set the output 10 bit O as high
to enable the charge station output the power.

And at the last three points you need to switch transponder to
Chargestation transponder, to improve the accuracy for estimate.

You can read the source code to get more details.

You can write you own code to plan the path and in big area auto switch
the transponder and detect the battery power to implement a auto go to
charge station function.

)

Charge [Station

T
v

The last point

When you select “Patrol Task”

Point to Point, robot will drive to points one by one and robot will not
stop at the last point, it will run to the first the point. You need carefully
to write the patrol path file. if there are 3 points in your file, robot should
start from point 1 and access point 2 and point 3 and return to point1 and

. . . . Sto
run again and again until you click -

Wandering Speed: .
e b J for adjust the speed

hlap Ratio: |33 . .
for zoom in or zoom out map, increase value should

zoom out the map.

Map X0 485 Map %0 (225
. P P for set the location of centrol

point (Red dot) in the picture

Mouse Poirt to Mowve . .
= checked [ option, use mouse to click on map, a

“Target Point” (White dot) should present on the map, the robot should run
to this target point.
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Tag: Constellation & SensorMap

"K' DrRobot Sentinel-2 Demo gli'@

Main Sensor Info | Path Contral | Constelation & Sensorhiap

Constellstion IP: |192.165.0.205 o

Port Mumher: 10002 WAFi DisConnect @

Config Transponder 1D

Transponder (D [w ] [ | [+ ] [ 2 ]
T (e o LeftRecsive Distance: [ 00 | [ o0 | [ zs | [ 23 |
Posttion Y = Fight Receive Distance:| 400 | [ o0 | [ 28 | [ 280 |

Pasition Dir: -51.87 dearee et Transponder IO 61 62 1 2
Constellation Info: | Socket Infa:A non-klocking socket operation could not SetiD

be completed immedistely

SensorMap

2l. Constellation System Connection

Constellation IP: | 192.165.0.205

Part Number:  |10002 | wiFi DisConnect | @
Pozition Data;  Position X: m
Position " 1.00 m

Pozition Dir: -51.87 dedres

Conzstelation Info: | Socket Info: & non-blocking =ocket operstion could not
he completed immedistely

WiFT Connect
= (Click to connect constellation system, once successful connect

to constellation, the position information should display.

= Currently constellation info also display as above picture.

22. Configure teansponder ID
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Config Transpander ID

Trarsponder (D [ &0 | [ e | | 1+ | [ =2 |
LeftRecsive Distance: | 100 | [ 103 | | o2z | | 257 |
Right Receive Distance:| 100 | [ 120 | | oos | | 250 |
Set Transponder ID; B 2 1 2|

Set D
= (lick - to config the transponder ID, for detail information, please

L2
refer to Sentinel User manaul

23. SensorMap

Sensorhap

= Display currently obstacle status which detected by range sensors (Ultrasonic &
IR Sensors)

Copyright © 2008, Dr Robot Inc. All Rights Reserved. www.DrRobot.com
-16-



