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TWIST Components [1] Motivation

Remote Node
Client

USB 2.0 Hub
8 TWIST
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New requirements

Remote
Client

Ethernet eveleXle Node m Interference generation
m Experiment with heterogeneous technologies

m Flexible experimentation with different hardware
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CREW Testbed Components CREW Testbed Components

Remote

WLAN Routers
m TP-Link TL-WDR4300
Embedded PC's Remote

m Alix Boards Client
m Broadcom Wireless LAN card
m Wireless MAC Processor [2]

Mobile robot

Embedded PC

Mobile Robot

m Turtlebot Il robotic platform
= KObUkl mOb”e base Ethernet/WLAN R&S Spectrum Analyser
m Laptop, i _ = ,
m Microsoft Kinect 3D camera J :
m Robot Operating System (ROS) public R&S Signal Generator
Server(s) Private
Server(s) WLAN Router
New components...
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Demo Description Spectrum Map
m Wireless Sensor Nodes for live spectrum monitoring
m Use embedded PC’s in home environment scenario 5] 2 2 Z 2 & & 7
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m 5GHz band infrastructure for mobile robot
m 2.4GHz for experiments
m On-going work to enable OMF 6.0 based control

m Instalment on 2nd floor done, 3rd and 4th needs to be done
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OMF 6.0 [3]

WLAN Interference generation

6 openfire’

OMF user
running EC

Resources

133 onEvent(:ALL_UP_AND_INSTALLED) do |event|

134 dnfo "Environment has started..."

135  group("Server").startApplications # Start ENV server
136 group("WiSpyNode").startApplications

137 # group("FsvNode").startApplications

138 after 15.seconds do

139 every 15.seconds do

140 info "Email Client started for ls..."
141 group("Email_Client").startApplications
142 after 1.seconds do

143 group("Email_Client").stopApplications
144 end

145 end

146 end

147 after 20.seconds do

148 every 10@.seconds do

149 info "Video Client started for 75s..."
150 group("Video_Client").startApplications
151 after 75.seconds do

152 group("Video_Client").stopApplications
153 end

154 end

155  end

156 after 5.seconds do

157 every 60.seconds do

158 info “Data Client started for 22s..."
159 group("Data_Client").startApplications
160 after 22.seconds do

161 group("Data_Client").stopApplications
162 end

163 end

164  end

165  after 320.seconds do

166 info “Environment has stopped..."

167 Experiment.done

168 allGroups. stopApplications

169 info "Collect wispy data by using:"

170 info "scp crewserver:/nfs/alixap/opt/data/#{OmfEc.experiment.id}* ."
171 info “cp /tmp/#{OmfEc.experiment.id}x ."
172 end

173 end
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WLAN Interference generation Motivation

Install omf_ec on the machine

Use the one on crewserver New capabilities sk A

m Ability to place hardware wherever one

Start the script omf_ec exec crewTrainingDays/iperfED ENV.rb e
wants over the building

Finish experiment (wait or cancel manually) ] ) ] .
m Particularly interesting for expensive

equipment

m Ability to have a defined motion within
the experiment that can be reproduced 7
e.g. handover scenarios . S o

"HIS PATH-PLANNING MAY BE
SUB-OPTIMAL, BUT IT'S GOT FLAIR."

Limitations
m No interest in becoming real robotics guys

m No interest in deploying external localization hardware
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TWISTbot ROS Native control: rviz

(yinteract | <7 Move Camera  [TjSelect - FocusCamera = Measure .~ 2D PoseEstimate  2DNavGoal @ PublishPoint | PlantFlag o = {yinteract | 7 Move Camera  [JSelect <&~ Focus
b b 1 f I Displays [x] - I Displays
Turtlebot Il robotic platform [4] :
» v Global Status: Ok »  Global Status: Ok
. . > F2 map & » Pl Mmap &
- * i, RobotModel [ > i, RobotModel [
m Kobuki - mobile base - o g ¢ iy o g
» ~. LaserScan » . LaserScan
» / Pose 9 5 | » ~ Pose &
] AS us N et bO o k » P Gridcells [ » [ Gridcells [m]
» FZ Gridcells & » P2 Gridcells [m]
. » # path [ » 7 path [
_ _ » % BumperPointCloud2 » % BumperPointCloud2
| | TP Lln k WD R 4300 router » @ BanStatus (m] » @ Banstatus (@]
» @ Channel11 8] » @ Channel11 8]
. . » @ Channel12 [m] » @ Channel12 [m]
m Microsoft Kinect 3D camera > @ cromnlts 0 @ chomel1s 0
» @ Channel14 [m] » @ Channel14 [m]
» @ Channel1s [m] » @ Channel1s [m]
» @ Channel16 m} » @ channelie m}
» @ Channel17 [m] » @ Channel17 [m]
@ Channel [m] @ Channel (m]
L $ o L $ G
o hannel: 0 hannel. a]
Robot Operating System (ROS) [5] L Gt L Gt
» @ Channel22 [m] 4 » @ channel22 m]
» @ Channel23 [m] » @ Channel23 m]
» @ Channel24 0 » @ Channel24 O
m Open source 7 8 Chame2s - 2 8 Chameiza -
| Add Il Remove J | Rename I L Add Il Remove Il R
m Large and active community 2 o E ER
m Distributed system
m Implements the publish-subscribe model
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Other experimentation components TWIST Demo Script

m R&S FSV7 Spectrum Analyser
m R&S SMBV100A Signal Generator

m Ethernet socket in every room in the building Prerequisites

m Any new Ethernet enabled devices m Log in into TWIST: https://wuw.twist.tu-berlin.de:8000/
m User: crew_training days Password: crtrda321

Install custom sensor node image

m Jammer application on one

m Spectrum sensing application on all remaining nodes
Run visualization
Interact with a sensor network node in realtime

m Get the spectrum sensing information
m Control the jammer
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2.4 GHz ISM channels

IEEE 802.11
1 2 3 4 5 6 7 8 9 10 11 12 13 Channel
2412 2417 2422 2427 2432 2437 2442 2447 2452 2457 2462 2467 2472 Frequency

Frequency [GHz]

2.49 2.5
IEEE 802.15.4
1 12 13 14 15 16 17 18 19 20 21 2 Channel
2405 2410 2415 2420 2425 2430 35 2440 2445 2450 2455 Frequency

Frequency [GHz]

| | | | | | | | |
24 2.41 2.42 2.43 2.44 245 2.46 2.47 2.48 2.49 25

Channel
Frequency

Frequency [GHz]

|
24 241 2.42 2.43 2.44 2.45 2.46 2.47 2.48 2.49 2.5
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