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ft4 fESmart Object?

- YEXMEIL K= EEX R (Smart Object) BIHFAB N
Ko InterneEZL R ZMHN A, SIESEERE
(RFID), &EHaefLRkas, THaelRzhzs RIEM _LiH SR EY

I—‘-I
7N b Xq-% o
Wireless sensor
networks
Embedded
systems

Mobile
telephony

Smart Objects and the

Ubiquitous
Internet of Things

computing

Computer Mobile
networking computing
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| Healthcare

An endless number of applications
Defense

Energy Saving (12E)

b 7S

Agricultural

Global Sensor |,

e i'..fal .,_ . | Intelligent Building

S N .

H igh-CGﬁfiu-; it | iﬂnﬁ-pﬂ rt _—-ﬁ AR Al
and assets tracking

Smart Home
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* FEXSHIAFREH FFHH o2k M 4%

thi8: Zigbee, Z-Wave, Xmesh, @ﬁiﬂfﬁﬁ?ﬂ!iﬂfhﬁﬁ
SmartMesh/TSMPEE. .-+ ZEA[EATHHY —
&2 (physical, MAC, LB)X,%;&,L\}—*M?E = DUST
MNERSECHIRERESR, A,
Millennial Net
« REBRZHIRBEMMBAAREERS ember
ISz .- Sensicast
- AR AR R 2h )
- R @il
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IPV6: —FTT AT (A B RS B i s e R R R

o FFHEYFRE: The Internet Engineering Task Force
* MAREM:
- SRS FR, ATM, Ethernet, Wireless,
Optical ---

- MBS 2% 2 v 2 1h s
* Always favor global than local optimum:

. “1P i1f good enough for everything: from email
to video to realtime protocols”
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IP-Wireless Sensor Networks
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 IP for Smart Objects Alliance (1PSO)
- (R R BRE BE AR A 5
= \PA] DL E $2 S AR 2 A b L 1] B X 28 U [ 328 422 281 1) 18
Internet, AN 225 Pp sl ;
- BT TREERPIIPTL, o] DA R B A B A8 3 5
FERIESK (4 Kbytes RAM and 32 Kbytes) ;

- BT IPHI TG AL R 25 0K, W6LoWPAN (the Internet
Engineering Task Force standard for running IPv6 over

IEEE 802.15.4 nets)
- REEFE BB A (B¢ Internet Engineering Task Force )

- IPv6 AJDLFET1EEE 802.15.4 WZsCHl vl 5600 Hah b, [FIES
PRUEBAR T DI #E .
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September 2008: Alliance launch
I 27 founding companies

May 2009: 50 members

Arch Rock SAP
Abmsa| Sensinode
Bosch SICE
Chsco Zun Microsystems
Duke Energy Tridiem

Dust Metworks

EDF \

ECE Cenira

o Ek3 Systems CImedrics
=1 Ch pu Ericssan ELIKD
LR -~ Freescale Emerson Clhmate Technologies
Galnspan IAR Systems

- L]
-
- - - Jennic [P Infuslon - An ACCESS Company
April 2008: 3 persons : i s
. Inted Langis & Gyr [Calinst)
- INRIA Lulea Liniverslty of Technolagy
Patrick, JP and Roland N CoAE s
I wafianal Instruments RITAM 'IMJIFI'
hitvie Sawerspring Hetwarks
PlcosMet SmartSynch
Primex Wirgless Tampere Linkiers
Prodog, LLC Texas Insirumenis
TZ
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Other
AR R LR RS T Y L LR Network
Simplified
1Pv6

Industrial
Network

Robot/Multi
Robot
Network

Smart
Home
Network

Other
Network || | e N\ TS
Components // /// \\ g \\\\*\\\\\
Local ) ]
Network Virtual Mapping
Components

Logal Not|/Bus Devides

10
Port
Dev

AD DA
Dev I Dev

Local
Robot
Devices
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* Docking of Self-reconfigurable robots

M-TRAN CONRO ATRON
(by AIST) (By Yim) (by Kasper Stoy)

« Single module can’t move or move limitedly
« Auto Docking between a few modules

N
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SambothL 2% A& S EPR YN G B8 41 3y S B R 0

Docking IR Detecting IR Passive docking Mail body Active docking
(4 pairs) (4 pairs) surface surface

102mm

. . Docking
Approach| ng IR Docki ng hooks grooves

(8 pairs)

« Stand-alone: size: 80X80X102 mm, weight: 400 g
 Auto-dock: 1 active interface and 4 passive interface
 Auto mobile robot

H. Wael, etc. Sambot: a self-assembly modular robot system. | EEE Transactions on Mechatronics

H. Waeli, etc. Swarm robot: from self-assembly to locomotion. The Computer Journal.

H. Wael, etc. Sambot: a self-assembly modular robot for swarm robot, | CRA 2010

H. Wael, etc. The Distributed Self-assembly Control and Experiments for Swarm Robots. | ROS2010
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I CAN I
Transceiver

USART j
| —— . AR i _________________ 1

L Mai Gyroscope \ AD AD /Accelerometer [
am STM32F103CB

I |

| Control Unit \ APXRS613 ADXL335 |

ATMega8 ATMega8 ATMega8 ATMega8
A

| |
| |
| |
| |
| |
| IR& TR& IR& IR& |
: ENCODER ENCODER ENCODER Switch :
| |
| |
| |
| |
| |
| |

Right Rotate
Motor Motor

I_Sensor and Actuator Unit

« Distributed: 1 ARM and 4 ATmega8
« Communication: ZigBee (disperse) and CAN(connect)
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 Linear: snake like and track
« Multi-legged: tripod, quadruped, hexapod
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Co-evolution of configuration and control

S %

" Incidence Matrix Configuration
e N
b0 0

Self-assembly

3 M

J O 0o +1 0/ o
. / Unity CPG Model

Conversion
s JT ™ /
" Weight Matrix )

Coj--- G -+ Cy
Co 0O 0 | |CPG
. dynamics | =
: calculation | &
G Wi S
: Output S,
C, O/ 0 +1 0/ | OfCPG %
. /

CPG Parameters Feedback
T[T,  s| b feedback |
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weihongxing@buaa.edu.cn
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