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Zone based Ad Hoc Network Construction Scheme for Local loT Networks
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Abstract

In this paper, we propose a zone based ad hoc network construction scheme which support ad hoc

path between nodes in local IoT networks consisting of IoT devices with the constrained feature,

such as low power, the limited transmission rate and low computing capacity. Recently, the various

routing protocols have been studied to support ad hoc networking of local IoT environments. This is,

because basis RPL protocol is deigned to be used for the connecting service with Internet through

gateway, ad hoc path between nodes in local IoT networks is not supported in basis RPL protocol.

Thus, in this paper, the proposed routing scheme provides both ad hoc path and Infra path through

gateway,

supporting basis RPL protocol simultaneously. Through simulation, we show that the

proposed routing scheme with zone based path selection scheme improves the performance of the

success rate of end-to—end data transmission and the end-to—end delay, compared to basis RPL

protocol.
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3.2. Ad-hoc network construction scheme
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Fig. 4. Zone configuration sheme in ZANC
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IV. Performance Evaluation

A ket 7o) 458 HFsH7] $18] NS-3 Simulator[9]
o] &3te] AQket ZREZS T E AgdA 455
s2n|e= Fd 42 dol(average path length), A& 4
FE(success rate), Gt A A(end-to-end delay) 5©]™
¥ RPL Z2EZFS AMSelE UIEY A A5 vl #4813l

Noox o



Zone based Ad Hoc Network Construction Scheme for Local IoT Networks 99

ol i
rrooe

§l 31732 100m#100m square region®l|A FE A& 423

Ale|Ege] 170¢k 80719] =5 M sHA w3k 807H
wE F HolEE 7 A el 5 30702 T
JHE Falsh= FehelE =t 10, 20, 307= Agska
ek 7= AdE Al A AdBE ZetoldE 10719] 739 3070
AH 5 107) AuE AdsHA Ad=ska, 20709 4= A
2071, 30719] 4= 307 A E AEElEE Sleith, BE A9
oA et E-A7} A 103]] vlo|HE LA ZIT
EREAE DA SlE A-sHA waekes B 2
allet. dlole] A 715 BLoOWPANS: ARg-atal 1L} vl
oM A= AL 7] RPL Z2EF 53 F 25 DODAG
E S ol=E UEAA F2 RS AkbE 71
ZANCE &3l Astsict.

o= o
[}

mProposed ZANC
Basic RPL

0.98
0.94
0.83 0.82
.7

0.8 0.79 0.76
0.7
0.6
0.5
0.3
0.2
0.1

0

10 20 30

The number of client-server pairs

I.2E Data Success Rate
=]
-

Fig. 8. Average end-to—end data transmission
success rate in congestion environment

a9 8& AR a4 gk dlold M “dE-E(success rate)s
HoJFa Qirk. Agkehs 71 BE Aol A 7]8 RPL 4ol
Hgl e 2nE HolFal otk A5 7 ol FEE TS
2 L 2ol vl3) AlQket
= 497t LA wie]

5ol WASE FEF Bl ARE AT Eo] vt} A

W Proposed ZANC
Basic RPL

0.45
0.42

0.34

0.3

0.21
0.17
0.14
0-1 I
1]
10 20 30

The number of client-server pairs

E2E Data delay (m/s)

Fig. 9. Average end-to—end delay rate in
congestion environment

9 9% AR 9 uidh Ht HolE A AAS BT
3L gith ol Ao E Ajtete 71 B Ad8elA] 71E
RPL ®2of vjs) e A9s BejFa 9k s 74 o]
e AR Y Al AR Zor} e =g ARE MYk
50| Fu FEE FHoE 3 WA A EF A% A2E
Aestx] 7] wjitelch 53] 713 RPLS ]88 44537}
A Sl AE-AH Ao] BE45 dd dlo|g] Hd A<
o] T7¥ehs Avg HoFal 9tk

mProposed ZANC mBasic RPL

Average Path Length (Hop-Count)
s

10 20 30

The number of Path

Fig. 10. Average path length(hop—count) of
end-to—end path

102 H¢ did vloly 4= 4
]

H-U_‘

He o=s A2E Helse
BRI} EA87] izl ol de & Zo|7} 7|2 RPL 22
EZof wlal] AA 7o o= AR A8 Al =5 7
25 go] Aulgk Avjolr), gk o] Ayt ¥ 8, 99 A
¥ AT 7k Ayl gk 2ARZ FrkE 5 9l
AF7HA] A3

V .Conclusions

B =R [ETF 24 AZelInfra) [oT 33004 FE

EdoDE FHOoR A2/} AL E RPL Z2EZ9 o

AL F5T 5 e o=s A2 A™o] 7Msd EHH 7]
oF

. RPL Z2EZ2 Ao|Ego] o2 dHlo|H



100  Journal of The Korea Society of Computer and Information

o

o

o

8] o] o]Fofxict, upebr] ALH Lol &35t
dlele] e Al B¢t vlolg] o] o]Fo
Atk w2 =R A= ojd BAHS 5

? A= 24 1Zet [T oA =g A= o] 7t
4 7k =E MEYA TS l%}eiv}. Ak 7]
27 93}t [oT 3HA0lA Alo|E

o} =5 HEYAS £ xﬂ%HL T
27 10T HESZ 7IEelth At 7&2 st A%

=73

E3] 7] RPL Z2EZo| 1

Fﬂ\i

I

(o
o o O

e

b

r—{n
B
o |
£

N

on o off net
o e

41

1S B &
9 43E 2 g Ade] 78S %“33}9&3}.
T A= HT 10T #of o]l 9
§ N0 883 o|golt). wd A IETF ¥33

%9l [oT 2+ TRES ¥F7]% 7
oﬂﬂo]{;]-

i
e
tlo rlz
23

o
EE3} oo 7ug

REFERENCES

[1] Shin, Seung-Hyeok, “Study on Web Services Middleware
for Real-Time Monitoring in the IoT Environment,”
Journal of The Korea Society of Computer and Information,
Vol. 20, No. 9, pp. 97-104, 2015.

[2] Zhengguo Sheng, Hao Wang, Changchuan Yin, Xiping Hu

V.CM. Lightweight
Management of Resource-Constrained Sensor Devices
in Internet of Things,” IEEE Journals & Magazines, Vol.
2, No. 5, pp. 402-411, 2015.

[3] J-S. Youn and Y-G. Hong, “A Study on M2M Identifier
for M2M Service in Mobile Communication Networks,”

and Shusen Yang, “Leung,

Journal of The Korea Society of Computer and
Information, Vol. 17, No.11, pp. 63-71, 2012.

[4] Bormann, C et al., “Terminology for Constrained Node
Networks,” IETF RFC 7228, May, 2014.

[5] Shelby, Z, Hartke K. and Bormann C., “The Constrained
Application Protocol (CoAP),” IETF RFC 7252, June 2014.

[6] https://datatracker.ietf.org/wg/core/charter/

[7]1 J-S. Youn, Y-H. Choi, Y-G. Hong, “The overview of IETF
technology standard for IoT,” INFORMATION AND
COMMUNICATIONS  MAGAZINE(Information  and
Communication) Vol.31, No.9, pp. 32-39, september
2014.

[8] Winter, T., Ed., Thubert, P., Ed., Brandt, A., Hui, J., Kelsey,
R, Levis, P., Pister, K., Struik, R., Vasseur, JP., and R.
Alexander, "RPL: IPv6 Routing Protocol for Low—-Power
and Lossy Networks", RFC 6550, March 2012.

[9] Y. Xu, A. Saifullah, Y. Chen, C. Lu, and S. Bhattacharya,
“Near optimal multi-application allocation in shared

sensor networks,” MobiHoC 2010, pp. 181-190, Chicago,
USA, Sept. 2010.

[10] D. Carels, N. Derdaele, E. De Poorter, W. Vandenberghe,
L. Moerman, and P. Demeester, “Support of multiple sinks
a via virtual root for the RPL routing protocol,” EURASIP
J. Wireless Commun. Netw., Vol. 2014, No. 91, pp. 1-23,
May 2014.

[11] NS3 Project, https://www.nsnam.org/

Author
Joosang Youn
2001: BS, School of Electrical
Engineering,
Korea University, Korea
2003: MS, Department of
Electrical Computer

Engineering,

Korea University, Korea
2008: PhD, Department of

Electrical Computer

Engineering,

Korea University, Korea
Current: Professor, Dept. of

Industrial ICT Engineering,

Dong-Eui University

Research Area: IoT, mobile network

Email : jsyoun@deu.ac.kr



