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Abstract

Accurate and comprehensive sensing of water and rainfall regime, soil moisture content and en-
gineering conditions in irrigation areas and various environmental factors closely related to crop
growth is the basis for the implementation and scientific management decision of precision irriga-
tion. In view of the characteristics of large monitoring range and scattered distribution of mea-
suring points in the irrigation area, along the irrigation canal and its surrounding water demand
area has the characteristics of strip shape, under the battery power supply condition of wireless
sensor network nodes at the water demand side of irrigation area, based on the analysis of battery
power and transmission distance limitations, a routing communication algorithm combining
cluster heads election optimization and multi-hop mechanism is proposed. The formation of clus-
ters, the selection of cluster heads, the routing process between clusters and the sink nodes are
studied, and the new algorithm proposed in this paper, EE-LEACH (energy-efficient LEACH) and
MMH-LEACH (modified multi-hop LEACH) algorithm are simulated and compared respectively.
Experimental results have shown that, the effective running time of the wireless sensor network
based on the new algorithm is about 85.7% longer than that of EE-LEACH algorithm, and 5.4% longer
than that of MMH-LEACH algorithm, under the period of 1300 times. It is shown that the new algo-
rithm has certain advantages in reducing energy consumption and prolonging network lifetime.
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Figure 1. An example of selecting cluster heads based on the distance factor d (i)
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Figure 2. Nodes A and B are the communication energy consumption of cluster head respectively
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B 4. BENDENERE

2) BB H (R 2 IER 4 X

B WSN TEHE X 18 FH R AETE e L RE S H K AR TC 2R A% i e FE AR 2R 1 B X 48 A i — VOB IO REFE
FEXT K SR 5T 15 B B AR AR
_ N e M
V2 \Je,, diss
At NP R H, & R EH IR R T RO RERE, ¢, W2 BRI T RO SR e
M ZIES X AK, d,, A8 2] SN P38, K/NA 0.765 x M2, TfiktT L x W AKX
B, ARSI [15] [16]:

K @)

o NN e Niw
- 2n e 0.765°
m LW x=2122

T

WRIERICAIFRIE R X BEAT IR X . E A 7208 K By, SR 5 KR % R 71 26 Y
MR XN RS, ARG EILERE, R ERD K. ey XAER LR ETE 5. #1amarX
(0 H B R ARYE TG DX 1 R AR E 7, SERCE BRI kA, SRR AT IR ), SERCE R R
WIEa 73> X e T R BB E St TR [N, W16 DORAZIR R U RERE AT 70 X, PRIE TR
KEFEREERES TGN T 2%, B H il 2 aicE g b,

(8)

DOI: 10.12677/csa.2022.127181 1807 THEAURF 5 R


https://doi.org/10.12677/csa.2022.127181

FHEHE %

Uniform partition

4

The first round of Clustel
Head Election

The first round of Cluster
Division

Figure 5. Schematic diagram of initial partition and first round of clustering

5. MRS RURERDETE

3.5. RESILRTRENRHER

5 RN ) I PR OB S A AR S 1E RE AR OR A W T R I 2 B, R R E A R A B AT
Floyd SR . Floyd 5322 — PRI F 275 HKI 00 SR mE -0 45 78 1IN ] mh 22 Y s 2 [A] e 4 B A5
M, RTEIRE R R, 8 A R R S [4] [14]. TEFERIER @GS, KR
Z RIME(E R R FEIC VAR RS, T CH 5 CH, Z MBS~ A R N B E IR N £y, HoAh
WAz RSB R E RS, RAUEREEARA, SN AA AR ERERTE. Y CH
RN, CH, H¥:5 SN B{E M RN E), £18id Floyed 555 H CH, &t CH, 5 CH; Z BEH
WIEHE E, +E,+E,/NT E,, W CH, RS CH, 5 CHy 28k N 5e 5 SN ({5 . @il k& %
B LA Floyed AR, AER8 W FER/D I RER R LIZEE 5 SN MBS . Kl 6 40 T e

PRATIE BRI 1
/// CH. » SN —_
(=] 2", = \ T T T~ -
( 4‘@ — )//’ CH =] \\
T T T~ <N _ = v oY ~ — 3

T g <K Ie e N2 _ fo .5 ® )
/ - — ~ o ’\</ » -

(=] Lr—= = N\ T ————— ~ 4N\ v . /
( .ﬂ‘\ ) ~ NS =) |e a,//
\ v~/ T e

\\\ ® e//’\\\ 3 ~N E

~N——e e ——— ~ -~ ~ I 5
~ ~
E ~ - - v
«g» 1 ~ < «o»
® Node (3 CH Sink == JI

Figure 6. Energy path selection diagram
E 6. BEEREFREFRE
FEREIX WSN B 1, 3l H SN REE AR, HAeug &AM s b a1 S gz &, Pgnr LUt SN

KA RIEAT K P FRSE UG , SN AT IT A iR AL B, JF Bk SRR w7 s (a5 7 A i REAE
AR EIAE K, JFET Floyed HATW 159 2 i /D> BEARIE (S I8 12 [4]. HBOZEEIR S HIEEE M HE
Ko, 5 B/ RERRIE AR B AR ™ AR I REFE /N T ELHGE A5 7 A2 RO RERE, T SN I AN % ol i 2 R b A7 15
IR B ARE B RIE SR E , SRR E 5 SN B HNE(E . R E SILENT AL SN 2 8] i i HdE 45 B AR AR
e 7 s

DOI: 10.12677/csa.2022.127181 1808 HEYLUREE SR


https://doi.org/10.12677/csa.2022.127181

FEHE %

C::ﬁﬁsm%%ﬁwm%mﬁ%::>

v

TERAT RSN AR A7 B

VLB SN R B A2

i3t Floyed 5% i 5 e /> REFERR A2

v

20 S 98k
W1 S BBk 2 BhiE S
SN Z Bk B 1245 BRIR IR E HHE EHSN
S Rt— B
R IR B AR 5 SN
End

Figure 7. Route communication flow between cluster head and SN

7. ES SN KR HIB{ERE

4. BEFRARSZWESh
4.1. FESSRITESSH

FLVET B SLIGAE “windows10 + matlab2018” 3835 FikAT, FEBEI| T 1. FETA IR HH
HyF. TEERY EE-LEACH BE[ 1011503 1 2 Bk MMH-LEACH S35 11 A3R MR R, HEARKFAE R
XA+ 2,

Table 1. Main simulation parameters

®1. EZNNESH

ZH U fE
7 FL X 85k 1000 x 100 m*
PRI N 100 4
TRV R 1 Joule
E,. (KLUCK 1 bit HE1IRERE) 50 nJ/bit
&, (HHZEABAR O RERE) 10 pJ/bit/m’

g, (ZBRFEBAT RBOCESRERE)
RN

0.0013 pJ/bit/m*

4000 bit

DOI: 10.12677/csa.2022.127181 1809

RGXIRE =SS


https://doi.org/10.12677/csa.2022.127181

FHEHE %

Table 2. Comparison of technical features of topology control networking
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Figure 9. Simulation curve of the number of surviving nodes under three algorithms
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