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Optimal placement of sensorsin three-dimensional space of distribution

station based on improved artificial fish swarmalgorithm
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Abstract: In order to solve the distribution network in three dimensional space fault detection of optimal allocation
problem of sensor nodes, the improved artificial fish algorithm is proposed based on the iot sensor effectively which
realizes effective optimal allocation of space detection sensor nodes. Firstly, the MSP 430F 149 microprocessor chip is
utilized to construct the space sensor node together with the monitoring computer to form the distribution station tem-
perature monitoring system which realizes the effective collection, transmission and processing of the distribution sta-
tion temperature detection data. Secondly. the traditional artificial fish swarm algorithm is improved through the ini-
tialization of artificial fish swarm and the improved gradient descent method. The field of view and the convergence
accuracy of the algorithm is improved. Finally, an improved artificial fish swarm algorithm is applied to optimize the

placement of sensor nodes. It is shown that the improved artificial fish swarm algorithm based on IoT sensors can ef-

s H#1:2018-12-05; & B H #§:2019-03-26
EL£mA =M EHEHET H(SGTYHT/14-JS-188)
BEEE D W1985-) Lo, Wit , E T AT H AR A 575 A f 1 ALK TR 9 1 FHATF 5T 5 E-mail : man@sari. ac. cn



146 W B %

i VN 2 Eite 2021 41 A

fectively optimize the monitoring of substation space.

Key words: wireless sensor; MSP 430F 149 microprocessor chip; improved artificial fish swarm algorithm; three-di-

mensional space monitoring; substation
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Figure 1 Wireless IoT sensor monitoring system
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Figure 2 Wireless IoT sensor monitoring system
1.1 ERSBEENHLIEIT

L SR AR AR M 32 ol T Ak AR 0T O 4R E {5
TG B SR AR BROT A LR, TR 3 BT

AL B 2% . MSP 430F 149 i85 F, 16 A B AR AE )
REES 0. SO RGOV E VT 1 45
MAX 6675 5 F fll 74HC 4051,

MSP 430F 149

Pl 2= Vee <:>nRF 905
P13
17 aoian = 0512 7
g [ ] s J‘L
IR | 7amc 4051 | | b
[ #ubim | [ MAX 6675 ]

B3 EAtRRELEN

Figure 3 Temperature sensor hardware structure
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Figure 4 Central node structure
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Figure 6 Flow chart for improving fish swarm algorithm




148 oo B % T 2021 4 1
ﬁ%?ﬁgg% Pﬁg B AL D RAATH . N A A BT i = ik
Wl R ;ﬁg E;ﬁ;ﬂ}ﬁ*ﬂ JE L AR A /N N Tt K AT R () A7 0 A A
@& @ B ==X B fl==X
«-a =TT e o e W KT A AT 2 ()T A WA RERLAT 4 .
@ @ -_r - T
RiEay \ o
R T =1, +7>< X Step X Rand O
B es e %Eﬁétmj Tz, —x [ ° b (5)
‘\ Group 1 @ I t. Yj >Y,
& Group 2 s =
. s - ) Satiwne 1 L
S Group 3 RELXE 4 B T = x o e X Step X Rand O
HBedE X E) ’ ' (6)
e Il .Y, >Y,

B7 AL&BHAxFRAETIRE

Figure 7 Iterativeprocessfor artificial fish swarm algorithm
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Figure 8 3D graphof the objective function
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Figure 9 Basic artificial fish swarm iterative algorithm
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Figure 10 Improved fish swarm iterative algorithm
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