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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

To use Sputnik 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.

DrRobotP2PSpeedDrive.dll

This dll file provide 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.

Due to sputnik robot has an animated head system, so that the program need a ServoConfig.xml with 5
servos configuration parameter, for configure the servo movement command range, you need test the
movement range and its initial position for each servo, and set those parameters into ServoConfig.xml
file.

In this file, you need to define the minimum, maximum and init value for each servo like below:
<ServoConfigDataTable>
<Min>2168</Min>
<Ini>2550</Ini>
<Max>3400</Max>
<ID>0</ID>
</ServoConfigDataTable>

Servo ID Movement

0] Head Tilt

1 Head Pan

2 Mouth open/close
3 Not Used

4 Eye Tilt

5 Eye Pan

Note: Once you finished ServoConfig.xml file modification, you need to copy it into below folders:

.\DrRobotSputnikDemo\DrRobotSputnikDemo\DrRobotSputnikDemo\
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.\DrRobotSputnikDemo\DrRobotSputnikDemo\DrRobotSputnikDemo\bin\Debug\
.\ DrRobotSputnikDemo\DrRobotSputnikDemo\DrRobotSputnikDemo\bin\Release\

For power management, there is no charge current for Sputnik.

For Sputnik, there is a LCD display on robot, so that you can send a 128*64 mono bmp file to robot, and
display as image on LCD.

Same as X80 robot, there is no constellation on robot, so you only can use encoder sensor to estimate
position.

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

The Sputnik is a robot with a head on the X80 chassis and a power management.

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

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

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

E® WiRobot Gateway

E® WiRobot Gateway

wWiBoboil

matioh

Robat (D

Connection Setting

I

Serial Port:

=

P | 192 188, 0 . 212

Part | 1000

~

BT Address

Connection Status

Hebwork, Status: "@

Dizconnect

WiFi Connection: Connected, [P Part: 10007

FEX

o
wWigoboil

poier

Robat ID

Connection Setting

o~

Serial Port:

=

P [ 132168 . 0 . 212

Part | 10002

o~

BT Address

Connection Status

Metwark Status: "@

WiFi Connection: Connected, [P Part: 10002

Dizconnect

Signal Robust llllllllll Signal Robust llllllllll
WiRobotGatewayforWiFi.exe
Port Number:
Power < >| 10002
Management
PC
WiFi module
Motion < 5| Port Number:
Control "1 10001
Router
192.168.0.200

Controller Boards Connection Diagram
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El CrRobotSputnikDemo. sin
Microsoft Yisual Studio Solition
Wersion: Visual C# Express 2008

Open the

Tag: Main Sensor Info & Sensor Map

DrRobot Sputnik Demo

Main Sensor Info & Sensor M¥| Path Corttral |

project and click F5 button to run the program.

Muttimedis Head Motion Control Sensorbiap

Head Tilk
Head Pan =

< | >
”~
Eye Pan Eye Tit 68
£ @
Irerval -

|2000 |ms
e ~
Play Music

|€

Range Sensor

Utrasanic #1 0.58m Uttrasonic #2 [0.58m Utrasaric #3 2.55m

| L ®
Dr Robot
Satend gour ina ginalion™
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Human Sensor

Motion Alarm
IR Range #1 |0 .49m IR Rarys #2 |06Tm IR Range #3 |0.81m Lett [2021  |2023
IR Reange #4 [081m IR Rangs #5 |0.81m IR Range #6 |016m Right: (2055 (2096
IR Range #7 |0.54m
hatar Sensor
Encoder Position  Encoder Speed Current Feedback Hesat Protect Stuck State
Lett Motor | 20187 300 0354 [False [False
Right Motor | 9256 500 [0.24 [Falze False
Enable Motor Protect
Poszition Informeation Extend 10 Board Senzor
Encoder GPS: Inpiut 10: 285 Boatd Powver: | 473
(St i Output 0 |0 Motor Power: | 12.45Y

Power State
‘oltage Temperature } Sme

Battery-I 1275 11867 Using

Battery-l  [1281 [1a07 [Using

eI [ooow [Using
Power Path Cortrol

Povwver By Powwver By

0 Bteryt U Batery-n B pariarer DAl

Charge Path Cortrol
[ charge Battery-l [ Charge Battery-I

Chergeimer ()

Power Switch Control

Channel-1 Channel-Il Channel-ll
®on OofF (®on QofF | ®on O oFF
LCD Display
| IFolot 28 bing | [ Display ]
hotion Control

Set Drive Power Set Drive Speed
Lett:  [28384 Left.  [200
FRight: _5384 Rigtt: IVQUD |

035767
16384 Stop

Chassis Control

Set Drive Distance Set Rotate Degree

@
E=e)

Dls.taance:i'_D = | Degree: [g5 |
Unitm =1 Rt ch -
nit: degres Speed
Time: Time: [2non L] |
Unit: ms Unit: ms

Direct Input Device
Enable Joystick [ Joystick Calision &voidance Crive

Joystick Send Out

Throttle: 75%
¥ r- Ie . ‘Wheel Power
w L|J Lett Right:
7 B 28067 B242

1. Multimedia

Muttimedia
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S |
= Click . the image should save at DrRobotSputnikDemo\bin\

Debugphoto.bmp, you can modify store path

Plzary Music
= (Click , the “Open File" dialog form should present,select

“happy8k.wav” to play this music.

rRobot Sputnik Demo E“ [

EnS0r Path Contral

Muttimeciiz Head Mation Cortral Sensordap Power State

\/'o_!tage Terr!pe_rature . Staf:te
Head Tit A Battery-1 1275 1867 Lsing
Head Pan T Battery-l  [12.61 1907 Using
< | 2 DCIM; 000V Using

Powver By

Bittery-I [] Pawer By Di

Charge Battery-I

3 — )
My Recent hannel-Il Channel-ll
Documents
| N O ofF | ®on O oF

Play Music '?i-
Range Sensor Deskiop ; Display

Uttrasonic #1 0.58m Ul -

IR Range #1 |0.49m IR R 7 .-} .Spaed ; Chassis Control
IR Range #4 [0.81m REY My Documents |200

R Range #7 [0.54m [200 | @

Mator Sensor i
Encader Position  En -

Left Mator 20187 My Computer ate Degres

Right Motar | 9256 [a5 |
- |

Enable Motor Protect i File name: |happy8k wav Vl [ Open ] oree |

Pasition Information <
Encoder GRS

{ -227, 184, 6243 )

My Network  Files of type: [ wave Files wav) v| [ Cancl ]S|2Dnn

om0 | Motor Power.  |1245% Lo |

—_—— —_—

Note: If you can not hear the music, copy this happy8k.wav to your C:\, and try again.

You can select any 8K 16-bit Mono .wav file to play.

2. Head Control
Hesad Motion Control

Head Tt~

Head Pan W

< | &

¥

it

Eve Pan Eye Tit &8

8 | 8 -
Irtesral:

(£

T

Y
=

(£

=  Adjust Pan or Tilt scroll bar to controll head, eye and mouth movement
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"  Modify “Interval” value to change movement finish time, the unit is milsecond
(ms)

Reset
= (Click , to set the head to original initial position.

Note: If you find the head is not in the central position, you can modify the
ServoConfig.xml to get correct position. Please refer to “Prepare” section

= (Click , the head should demonstrate “Up-Down” twice, “Left-Right”

twice and “Stop” movement.

3. Range Sensor

Range Senzar

Ltrazonic #1 0.55m Uitrazonic #2 | 0.58m Uitrazonic #3 2.55m
I Fange #1 | 0.49m I Fange #2 | 0.67m IF Fange #3 | 0.81m
IR Fange #4 | 0.81m IR Fange #2 | 0.81m IR Fange #5 | 0.16m

I Fange #7 | 0.54m

= List the sensor reading

4.  Motor Sensor

Matar Sensor

Encoder Position  Encoder Speed current Feedback Heat Protect Stuck State
Left Motar | 20157 00 0.354 Falze Falze
Rigght Motor | 9256 s00 0424 Falze Falze

Enable Mator Protect

= List Encoder reading

= Checked Enable Motor Protect

the motor overheat or got stuck.

option, the motor should auotmatic stop once

5. Position Information

Pos=ition Information
Encoder GPS:
[ =227, 184, 62431

Set Position

= List currently position value

Set Posttion
= (Click

to reset this value to (0.00, 0.00, 0.00)

6. Board Sensor
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Board Senzor
Board Power: 4 73N

Motor Powver: 1245

=  List the board and motor ‘s power voltage.

7. Human Sensor
Human =enzar

hation Alarm
Left: |20 2023

Right: | 2055 2036

= Listleft and right human motion sensor reading

8. Extend 10
Extend 1D
Irpott 10 255
Ot 120 |0

= List Input 10 value

Set
= (Click to set the Output |0 parameter, “O" for “O0000000" and “255”
for “11111111". For detail , refer to X80 User manual

S. SensorMap

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

10. Motion control -> Set Drive Power
et Drive Power

Left: 26354
Right: G354
0-327ET

284

Drive robot via PWM value, value must between O ~ 32767, set 1638l to stop
motor

11. Motion control -> Set Drive Speed

et Drive Speed
Left: 200

Right:  |-200

®=  Drive robot via encoder speed

12. Motion Control -> Set Rotate Degree

et Rotate Degree

Degree: |45
Unit: degree

Titme: 2000

Unit: m=

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

13. Motion Control -> Set Drive Distance

et Drive Distance

Distance:

Unit: m 03

Tirme: 2000

Unit; m=

Drive robot to designed distance, unit is meter.
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14.  Motion Control -> Chassis Control

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.

15.  Motion -> Direct Input Device
Direct Input Device

Enable Joystick [ ] Joystick Coliision Avoidance Drive
Joystick Send Ot

Throttle: 5%
W rete Wheel Power
; L1 Left: Righit:
7 26967 242

= Check [] Enable Joystick , drive the robot via Joystick, push the handheld stick
forward, the robot drives forward, for faster speed, just push bigger range.

K [] Joystick Colizion Avoidance Drive

= (lic to active “Collision Avoidance” function

when you drive robot via Joystick.
16. Motion -> Direct Input Device -> Joystick send out Wheel Power

Jovystick Send Cut
Whieel Poveer

Lett: Right:
2EQET 6242

=  Display currently PWM value for driving robot

17. Pouwer State
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Powver State

Vaoltage  Temperature State
Battery-I: 1275 1867 U=ing
Battery-Il 1281 1907 U=zing
CoZIR: 0.00% U=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.

18. power Path Control

Povver Path Control
Power By Power By
1 Battery 1 atterya [] Power By DCIM
M Fosver By
= Checked — Battery-l , the robot only use battery - |

Povwver By
Checked — Baftery-l the robot only use battery —II

Checked L Power By DOIN o cohot power by charger unit

By default, robot uses both battery packs

19. Charge Path Control
Charge Path Control
[] charge Battery-l  [] Charge Battery-1

Charge Timer; [ ]

= Checked [] Charge Battery-l 4 only charge battery |

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

= By default, both battery packs should be chargered

- Charge Timer: [

Sto
= (lick to stop charger task

] display the charger process status

= |f the temperature of battery packs is high, the charger task should automatic

stop. The charger process status bar should stop.

20. Power Switch Control

Powver Sywitch Control
Channel-| Channel-l Channel-ll

oM (oFF & oM (O oFF oM (O OFF

Copyright © 2008, Dr Robot Inc. All Rights Reserved. www.DrRobot.com
-13-



Channel-|

& on () OFF

. Selected ON/OFF for Channel - |, this channel is reserved

Channel-l
& oM (O OFF

media part

Select ON/OFF for Channel - II, this should reset WiFi and

Channel-lll
& oM O oFF

and power part

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

2l. LCD Display
LCD Dizplay

Dizpla
= (lick to select 128x64 Mono BMP file, and send to robot’s LCD
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Tag: Path Control

& DrRobot Sputnik Demo

Main Sensor Info & Sensor Map | Path Control

P2P Task Type:

P2P Status:  P2POwer P2P Control | SpeedControl Left Wwheel Cmd. | -362 Right Wheel Cmd: 332 P2P Cmnd Time: |0
Targetx Targety TargetDir StopTime ForwardSp Forgetable  MonStop FinslPostun TargetTime TargetToler MaxTurnSp CAEnable  RewerseDri TargetDirTo
3 m 158 -B0.54 ] 015 .} 200 01 35 ] 15
* ] O O ] ]

Open PathFile ] [ Go ] l Stop [ Mouse Paint Ta Move

vyander Task v Wandering Spesd: J Map Ratio: |35 Map KO |465 Map ¥O, [242

1. Robot Path Control Information

P2PStatus:  P2PGO P2P Control: | SpeedControl Left Wheel Cmct =360 Right Wheel Cmct | 334 P2P Cmd Time: | 3000

TergetX  Tergetr | TargetDr | StopTime | ForwardSp Forgefable NonStop | FinalPostun TargetTime | TargetToler) MaxTurnSp CAEnable | ReverseDri TargetDirTc
» 234 4123 0 045 [mE o £ O s
* ] O O O O

2. Path Control Panel

[onenpatorie | [ s ] [ stn [] Mouse Poirt to Move
P2P Tagk Type:  |Wander Task - Wiandeting Speed: J Map Retio: |35 Map ¥0: 465 Map YO |225
Open PathFile
= to select Path

file

= (lick to execute the task

. Sto
= (lick to stop robot movement

P2P Task Type:  |wWander Task w
for select the task,

o
when you select “Wander Task”, and then click , the robot should

auto wandering around the environment.
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When you select “P2P task”, 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.

When you select “Patrol Task”, you also 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
point 3 and return to point 1 and run again and again until you click

Stop

Wandering Speed: .

U =51 \j for adjust the speed
Map Ratio: |35

for zoom in or zoom out map, increase value should
zoom out the map.

Map X0 465 Map Y0 225 .
u i i for set the location of centrol

point (Red dot) in the picture

Mouse Foirt to Move
=  checked [l 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.

Note: The robot position is based on encoder information. You can reset it to any
position. Then robot will estimate position based on it.
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