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Data transmission stability scheme of mobile internet
of things based on node link evaluation model
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(1. College of Big Data, Tongren University, Tongren 554300, China;
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Abstract: In order to solve the problems of low data transmission quality and low network transmission bandwidth in the process of data
transmission of mobile Internet of things, a stable scheme of data transmission of mobile Internet of things based on node link evaluation
model is proposed. Considering the characteristics of node movement, a new node link evaluation model was designed to realize multi-
dimensional evaluation of data transmission process. Then, according to the node link evaluation model, three indexes of data
transmission order, relay link control and transmission energy control were proposed. By matching the transmission power of nodes, a
link stability method based on the order degree of data transmission was designed, and the poisson distribution model was used to build a
node stability method based on the control degree of relay link, and by predicting the limited performance of nodes, a node failure state
transmission energy saving scheme based on the control degree of transmission energy was proposed, so that the data transmission
performance of the mobile Internet of things was optimized from node, link and energy, which can effectively improves the stability of the
network transmission. The simulation results show that compared with the data control synchronous transmission algorithm based on the
likelihood estimation compensation mechanism and LTE-5G data transmission algorithm based on the pre transmit precision improvement
mechanism, this algorithm has lower congestion level and node limited probability, and higher network transmission bandwidth.
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Fig. 1 Mobile internet of things node deployment
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Fig. 2 Test results of network congestion time

3.2 ML RN

Sk RS 2l P Ik I 1) TX) 48 A5 iy 9, S IR 3. 1 5
BASCHE B (1B 1,158 2. 15 3) . DCST-LEC 5
1 PPLBTE I B o 1 35 15 8 ok [ e 4 X, B g
JEN 2 F1 20 m/s S P AL HEAT I, 45 SR a0’ 3 s,
A 3 T AR SCERTEEIE 1 15 2 15K 3 =FiE
BN, W45 A% s TE 4 2 i 2 S T DCST-LEC 5% Fi
PPI Bk | B AR SC3 L 41 X 0 75 5 S8 W AR e s

P DB RE | B AL T o R R S R R T i R T
B AL AR T B 19 B 2 I B B e Ty ik SR T AR
iy e P45 BE Y R AR SCS AL Y BE 7 RN T b 4k
B I A o R )T SRR O s, A N B B R L SRR
% RE R ARE 3 AN X o0 4 B i % i 0E A 7 TWJC Al

LA BT W 2% 4% Sy iy s Mg, DCST-LEC 33k &

Eﬁxﬂ%ﬁﬁ%ﬁ T IR, IR % 8 i fE
DAL B s Al A T Stk A7 A5 A5, D 50k 1

AR TERE 22 0 AR T A SO 58, B BUR i M 45 15
e, PPLR L 32 BENAE 5 J2 58 BN 3 15 5 2 0ol 451
FEREATHEM], 19 A5 A T BE 5 52 BRIORE 2 5 BBk i 1 B
FEE LS IS, PRI I 45 4 2 P BE O s AR
T B P 268 A ety SE TN B T A SOT 56

3400F
3200F —— AXHBE(DTOD=0,CDRL=0,TEC=1)
3000F —o— A&XEHE(DTOD=0.5,CDRL=0.5,TEC=0.5)
2800F —— ARILHHE(DTOD=1,CDRL=1,TEC=0)
4, 20600F —o— DCST-LECH¥:
5 2400F —o— PPIZEH: .
g 2200F
£ 2000F
@ 1800F i /
& 1600F /
1 400F
ﬁl L

10 20 30 40 50 60 70 80 90 100
H EE/(AN/100m?)

(a) Fi M2 m/s

(a) Node velocity is 2 m/s
1000

900 —— ARXHIE(DIOD=0,CDRL=0,TEC=1)

—o— ACEB(DTOD=0.5,CDRL=0.5,TEC=0.5)
800F —— AN BP(DIOD=1,CDRL=1,TEC=0)
—o— DCST-LECH¥:

é‘ 700F —— ppIfLE:
< 600} P
gﬁ / —
ﬁ 500} / /
& 400} / o~
E 300} /E.i:'ﬂ/
/
200+ / /
100 ——= PMJ/ .
10 30 50 100
%)’—i%ﬁ/("/lOOm )
(b) T BB E20 m/s

(b) Node velocity is 20 m/s

P32 ety o D 2R

Fig.3  Test results of network transmission bandwidth

3.3 TRFRXH

kS 2 I X 1) 1 A Az BRI, S IR 301 5
BRI (BB 1 158 2 5 3) \DCST-LEC 5.3k
Gl PPI%/%%E’J%%KJJLFi’JuEﬁIxEE%T 5 %% 3
FES 2 F1 20 m/s 43 P2 iEAT 000, 45 2R a0 & 4 Ff R,
& 4 AT AR SCRE S R 1 \haﬁ/ B 3 =R



20100000077008

- 64 - I e 1 3 1

08 FEER. fbd

534 4

U, 1 8 A2 PR B4 8 25 IR F DCST-LEC 5k Fl
PPI Bk, i S O AR SCRR BT T 3 T80 4% R 7
JE (0 3 Tk I 4 I A T i | Bk AL e T R
PR T R S AR i T e 7 8 N R b AR I A o B T
RS X i A T R R | R R T G el
FE Bl AL 0 2 DB AR RE S TR R, 43 1) N B R E T
FaE BB EFE 3 DAL T W 45 AL f b Be, BT
JZ R AR K . DCST-LEC 8 4k 32 B 4 % 4% B 5% 1%
ST AT PR &, B AR VT T sink DX T A5 DX A -
DX 8T o5 XY - A 3 A 2 R R R
PERE Y WEF | SR T2 503 IR R X7 A R i Az I 45 Ty T
HEATHE— AR Ak, I EE BK B 315 % R 0 i B X1 A
e SZ PR A 18 B0 R A7 A5 BT X A 1 3% DRI T 0 A2 BB
MR, PP 2 NE 5 )2 523X I 15 5 5 9
PARESEATH 0, A BE X7 A A8 2 A7 B U7 ok 11 % B
SIEATHEAL, T Ak T 32 BRI B R TG vk 15 3 £
X B R 0 A T 8% A2 i o R 45 B 11 B0 K T AR 2
UG , R I LA e 2 1) IO 4% ) 2 47 ol B 1 A % B ik
B A A IR OB B e T AR SR

5000

4500 —— AIEIK(DTOD=0,CDRL=0,TEC=1)
—o— AL B(DTOD=0.5,CDRL=0.5,TEC=0.5)

4000F —t— KILEH(DTOD=1,CDRL=1,TEC=0)

—O— DCST-LECH

3500F —— pplﬁﬁi

3000

2500

2000F

T RZRKE

1500
1000

500

===
10 20 30 40 50 60 70 80 90 100
B /(AN/100m?)
(a) Vi HIBEHEE2 m/s

(a) Node velocity is 2 m/s

14000 F —— A S (DTOD=0,C DRL=0,TEC=1)

13 000F —o— ASCEBE(DTOD=0.5,CDRL=0.5,TEC=0.5)
12000F —— ACEB(DTOD=1,CDRL=1,TEC=0)

11 000 —O— DCST-LECH #:

10000 —— PPISEI

e S e T |
OIO 20 30 40 50 60 70 80 90 100
R FE/(AN/100m?)

(b) T R IBBNHBE20 m/s
(b) Node velocity is 20 m/s

B4 sz BRUCEL
Fig.4 Node limit times

h B 2 RS S UK 00 8 A T A TR A R A
()R, $ 1 — TR 140 % S 10k o0 508k A% A E Rk
ARSI UL T — T 07 5 B B DA AR | e i i dh
Tt M BE | Pk BE B PR BE AL FRE R AT 3 DT TH
SR R BERS BERR 3 R B e i e . 52
LT X F Sl R 1o B AR 1 22 VT AT 2 4R o )
LA EVERE , RO = B8 Sl WK ) A A7 i i

T2 BN AR SO R AR Y A o IR T A AR
PEREZBRAGA L , 5 B R sh Wk M 3n MLk i —
AR R AR SOV Y I 485 5 R E M R I 4% U 2 A o
PERE,

&% 3k

[ 1] BRiEdE, 2B 00, TG AU RE S BBk Al I iy 7

S IR o0 s A AR IR [ ] T S A
#iz, 2020, 32(1): 48-55.
CHEN Y Y, LI X Y. Coordinate sensing algorithm of
mobile internet of things terminal based on comprehensive
weight calibration and average Hop estimation [ J].
Journal of Electronic Measurement and Instrument,
2020, 32(1) . 48-55.

[ 2] PRAVEEN K R, RAJASEKHARA B B. Energy efficient
cluster head selection for internet of things [ J]. New
Review of Information Networking, 2017, 22 (1)
266-273.

[3] ZHANG Y J, HE J S, MUHAMMAD S P. An
asymmetric transport protocol for internet of things[ ] ].
Procedia Computer Science, 2017,107. 636-641.

[ 4] JENIFER S. Surveillance in ubiquitous network
societies: Normative conflicts related to the consumer in-
store supermarket experience in the context of the internet
of things[ J]. Ethics and Information Technology, 2014,
16(1) :27-41.

[ 5] SLAVYANA K, MIROSLAV G, VLADISLAV V, et al.
On modeling the psychology of wireless node interactions
in the context of internet of things[ J]. Wireless Personal
Communications, 2015, 85(1) . 101-136.

[6] XUANXY, ZHIC, YET. A lightweight attribute-based
encryption scheme for the internet of things[J]. Future
Generation Computer Systems, 2015, 49(3) . 104-112.

[ 7] CHANG J Y. A distributed cluster computing energy-

scheme for internet of things

efficient  routing

systems[ J]. Wireless Personal Communications, 2015,
82(2) . 277-285.

[ 8] WENS J, HUANG C, CHEN H X, et al. Energy-



20100000077008 08 . fbd
%510 ) BT BB VA AT (1985 Bl MK T 50 A e e Bk - 65 -
efficient and delay-aware distributed routing with LENG P, HUANG J, CHEN W T. LTE-5G data

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

cooperative transmission for internet of things [ J ].
Journal of Parallel and Distributed Computing, 2018,
118(2): 1611-1618.

AADREI G, JOAN G, FLORIN D. A new vision over
agile project management in the internet of things
era[ J]. Procedia-Social and Behavioral Sciences, 2018,
238(19) : 757-776

BEI G, YU B W. A trusted attestation mechanism for the
sensing nodes of internet of things based on dynamic
trusted measurement[ J]. Chinese Geographical Science,
2018, 15(2) . 100-121.

JEAN M E, ANDRE F, DACYCLEM A. Decentralized
algorithm for maximizing coverage and lifetime in a
mobile wireless sensor network [ J]. Ad Hoc Networks,
2018, 2(11): 92-105.

TAREK G, SARAH A. Trust-based secure clustering in
WSN-based intelligent
Computer Networks, 2018, 9(15) ; 1047-1066.
RADOSLAW O S, MARCIN G. The channel for hidden

data transmission in WSN[J]. International Journal of

transportation  systems [ J ]

Electronics and Telecommunication, 2017, 63 (2):
209-216.

MOUSA Y. Analysis and design of colpitts oscillator for
short-range WSN[ J]. International Journal of Electronics
and Telecommunications, 2016, 62(3) : 279-282.
ANANF P. Sensor node deployment based on OTLBO in
WSN[J]. Procedia Computer Science, 2015, 57(2):
988-995.

YL AR . B T (AR Ak T AN EEBIL ) (4 7% 5l JE 4k
RO 4 o [ 2D A i [ 0] R 224 (A
SREFERR) | 2018, 35(4) : 465-472.

JIANG Y CH, HE G B. Data control synchronous
transmission algorithm for mobile wireless sensor networks
likelihood
mechanism[ J]. Journal of Xinjiang University ( Natural
Science Edtion) , 2018, 35(4) ;. 465-472.

VOIS, T A R B G Rk T SRS B 4R T AL Y
LTE-5G Bl (e Bk (1] HRNL TR 5T, 2018,
39(5) :1231-1238.

based  on estimation ~ compensation

transmission algorithm based on prelaunch precision

improvement mechanism [ J]. Computer Engineering and
Design, 2018,39(5) :1231-1238.

fEEE N

FE®R, 2007 4F T 5 M I R 52 31405 2
SR, 2019 AT R R A RAT A2 A
PR Be PFI, 322 BIF 52 J5 ) S ) 1k
W F% Bl {5 2 B R S RLIER
AbBH
E-mail : TangJng1984dsj@ yeah. net

Tang Jing received B. Sc. degree from Guizhou Normal
University in 2007, and M. Sc. degree from Hunan University in
2019. Now she is a lecturer at Tongren University. Her main
include internet of things, mobile

research  interests

communication, multimedia technology, computer image

processing.
B, 1999 4F T Mk o Be 4R 15 2 12
fi7,2008 45 T B Tolk R 27 RAHA -2 6,
2014 45T T AR Tl R 3l 2w 0, B
AR AR B, FERTR T 1 i AL
2 REE Mg 5k,
E-mail ; tianbomail @ 163. com
Tian Bo received B. Sc. degree from Huaihua University in
1999, M. Sc. degree from Hunan University of Technology in
2008, and Ph. D.

Technology in 2014. Now he is a professor at Tongren University.

degree from Guangdong University of

His main research interests include computer network, big data,
machine learning algorithm.

PREEF, 2009 4F T S B~ Be AR A
b rE i, 2012 AR TR T RHE R AR
P2 i, R ) AR Tl K2 R 05T
A, FEWFEIT 0 oLl B R
E-mail ;390832683@ qq. com

Chen Huajun received B. Sc. degree
from Guizhou Minzu University in 2009, received M. Sc. degree
from Guilin University of Electronic Technology in 2012. Now he
is a Ph. D. candidate at Guangdong University of Technology.
His main research interests include wireless communication and

intelligent algorithm.



