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MOTIVATION

e Quality of Service (QoS) provision in Wireless Sensor Networks
(WSNSs) is extremely challenging because of:
— resource constraints of sensor nodes
— influential changes in the environment
— dynamic network topology
— redundant data

e Stringent QoS metrics are required for mission-critical applications,
e.d., In wireless industry, smart grids, cooperative driving, etc.

nigh reliability

ow latency

nigh energy efficiency

nigh robustness against interference

ENHANCED OF9OCOIN

e Evaluation
— Testbed: D-Cube [5]

e Design
— Concurrent transmissions [2]

— Operating system: Contiki [1]

— Simulation: Cooja simulator

— Sensor nodes: TelosB Sky mote
— Testbed: FlockLab [3]

— Packet frame:

— Scenarios
* One-to-one x3
x One-to-many x2
+* Many-to-one x2

— Partial injection (capture effect) [4] — Performance metrics /- Ramk1l @
— Opportunistic multichannel hopping [6] + Reliability /' / Ranko |
e Implementation « Latency ®

+x Energy consumption

TOPOLOGY

Rank 3

nkv 2

. Destination nodes Rankvo
Octets: 4 1 1 2 1 3 1 1 2 - |
. Source nodes Rank1
Start of . |dentical . Different o
Preamble | L7 | Frame Public Part Private Topology Part Footer/ (®) Active Relay Nodes Rank 2
Sequence . Length | Information Information Information CRC
Delimiter Checksum Checksum
® Silent Relay Nodes Rank 3
|dentical Part Different Part —> Data Flow |

TIMELINE
| | | | | | | | | | | |
Channel ! 11 ! 15 20 26 ! 11 | 15 20 26 } 11 | 15 | 20 , 26 , 11 , 15 |, 20 , TX
| | | | | |
{ ' ] | | ] | | ]
L TX TX TX TX RX | TX TX TX TX | : : ! ! ! ! Transmit
| | | | | | | | | | : : : : : :
| | | | |
( ' | | | | | | RX
{ RX TX TX TX TX | RX TX TX TX TX | | i i i i
: ! | | | | | | | | ! : E E E i Receive
: | RX TX TX X | TX RX TX TX X | TX : : : :
: : : : . . . : | : : : :
: : ' : ' ' ' 1 : ' ' : :
! ! TO RX X | TX TX TX RX X | TX TX X | : : Interference
| | e | |
: : : | | | | | | | | | | | | |
! ! l o0~ RX | TX | IX | X | ™ 0 RX | X | ™ | TX | TX | - TO
I | | ) ) ) Tlme>
| | | | | | | | | | | |
Sot ' 0 ' 1 ' 2 3 ' 4 ' 5 6 7 g8 ' 9 ' 10 ! 11 ! 12 ! 13 ! 14 ! Timeout
PROCEDURE REFERENCES

[1] DUNKELS, A., GRONVALL, B., AND VOIGT, T. Contiki - A lightweight and flexible op-
erating system for tiny networked sensors. In Proceedings of the 29th Annual IEEE
International Conference on Local Computer Networks, (LCN '04) (2004), pp. 455—462.

Geriod staﬂ9—>

[2] FERRARI, F., ZIMMERLING, M., THIELE, L., AND SAUKH, O. Efficient network flooding
and time synchronization with glossy. In Proceedings of the 10th International Confer-
ence on Information Processing in Sensor Networks (IPSN °11) (2011).

Pack

received?

[3] LiM, R., FERRARI, F., ZIMMERLING, M., WALSER, C., SOMMER, P., AND BEUTEL, J.
Flocklab: A testbed for distributed, synchronized tracing and profiling of wireless em-
bedded systems. In Proceedings of the 2013 ACM/IEEE International Conference on
Information Processing in Sensor Networks (IPSN ’'13) (2013), pp. 153—165.

[4] MA, X., TANG, W., HE, W., ZHANG, F., AND WEI, J. Using OFPCOIN under interference.
In Proceedings of the 2017 International Conference on Embedded Wireless Systems
and Networks (EWSN ’17), Dependability Competition (2017).

et

[5] SCHUSS, M., BoANO, C. A., WEBER, M., AND ROMER, K. A competition to push the
dependability of low-power wireless protocols to the edge. In Proceedings of the 2017

International Conference on Embedded Wireless Systems and Networks (EWSN °17)
(2017), pp. 54—65.

J

1

[6] ZHANG, P., LANDSIEDEL, O., AND THEEL, O. MOR: Multichannel opportunistic routing
for wireless sensor networks. In Proceedings of the 2017 International Conference on
Embedded Wireless Systems and Networks (EWSN °17) (2017), pp. 36—47.

Xiaoyuan Ma, maxy@sari.ac.cn

S te m
tware
tepl te
steme

Shanghai Advanced Research Institute, Chinese Academy of Sciences, China
University of Chinese Academy of Sciences, China

Peilin Zhang, peilin.zhang@informatik.uni-oldenburg.de
Carl von Ossietzky University of Oldenburg, Germany

Supervisors: Prof. Dr. Jianming Wei, Prof. Dr.-Ing. Oliver Theel

&

&V e

y
O
r
y



