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A intelligent retrieval methods for massive distributed data of electric power
Song Changqing, Ren Shuaihui, Xie Jianxiang, Liang Jiyun, Luo Xin
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Abstract: To address the low recall rate issue in conventional semantic approximate parallel methods for massive distributed power data
retrieval, which arises from ignoring the impact of real-time values of data points on attribute values, this paper proposes an intelligent
retrieval method for massive distributed power data. Firstly, the basic architecture of the power system is analyzed to clarify the node
topology and data flow of distributed data. Secondly, a ternary method is used to provide a structured representation of distributed data in the
form of 'data source identification—attribute field—real-time measurement. ' On this basis, real-time values of data points are preprocessed
using a consistent hashing method, mapping dynamic real-time values into a stable hash space to eliminate distribution bias, followed by
extracting attribute value features such as numerical ranges and variation trends to establish a keyword inverted index for intelligent retrieval.
Experimental results show that the proposed method achieves an average recall rate of 0. 88, an improvement of approximately 22% over
traditional methods, with significantly enhanced consistency between retrieval results and target data. By integrating the dynamic impact of
real-time values with the hash mapping mechanism, this method effectively meets the practical engineering requirements of high recall and
high accuracy in the retrieval of massive distributed power data.
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Fig. 1 Basic framework of massive distributed power data

TELNIE 2 J 7 (8 43 A XA AR v (] =04 i)
T X BAG AT R 43 590 S BCHE s 0 SR, ER A A
YRR DL REE o5 S B A 7= A s a] LB e S
B X 50 R AT 40T SR FH — BUME A A 1 vk A
0 AT SR A 3 SR S A R FE A A — e Bl
RRFA5 R 57— P AR . 52 R S HE Y ¢
HRH K AT AR 15 20— A B ER VRS P B T B
B 53 G o 1) 4 AL, ot 2819 A 1) KB DX e A7 A
AWFTERE KB BB B E o 32 6, 38k g 45 3
Bt STE BRI PR AR AR R, 58 O I 1t 431 2 ) Rl
1) Pk 3
1.2 RIS HXEEREEERE

368 o) HICHE 0 2 P %o BRI A 3 A ) BN A T A, AR E
LA 770 GEVE R 2 B4R K 2 770 4 S A b i B SR 4
NG — W BAIE S [H] rh R A L 770 2 Y B0HE AT b 3L
PATANE R RAE, A (1) Rt

W,-:(LGBZWO) (1)
Kb, i FRoRBds i, W, Fon g, L RoRBURE, |
FERDI I B B

SEBCHE AN S5 K 79 A S T 7 8 R 2R 7 7 3 v oK
ML AA(2) s,

fi=1%1+0%0+0%x1+0=%0=

0x0+1*1+0x0+0x0=2 (2)

o, fRRBAR A RRIE B

WH S BRRZ AR ST R L 13 B ML fE 1Y 3 + 1
FERE R AT R | X 080 B RRAE AT 4R B X B30 His )
BRI T 00T, i A (3) R

0=t (3)
K, Q FRMEFHE R, o TR0 EME, 60 FRRBE

A BT 15 B9 s A g R 1 £, 45 38U 1 Pk s
PEGE, A A0(4) iR

r=(wQ -v)*ve[0,1] (4)
Kb, r FRBARFHE B TEE , w RS INE G 28, v £
NRG A M SEL

I BRI AR S8 A T PR IE B 4 U A
1.3 FeRRBENHXEE

BT SRS (1015 B A ORI RRIE SR R (B AR T
HAL KR A SR w2 R KRG R E
TR TR R I A XA R BRI R A

THIR RIS 2R O B R) 55 HAH0E T P 2 1) ) 6 o A 8
WA (5) FrR

p=—2 " 5
maX(r,y) ( )

X, b FRRE AL, y FoR eI fE,
MRAEAF(5) BRI 57 O A R 1 0 R




H2h b 3 R 5 5 H

168 Techniques of Automation and Applications

2026 4F 45 % 8

g1, A (6) PR,

z red
g= T (6)
A g BRBIRKMRED LR, d TR el ZER

W, T, FR K A TR
AR £ 37 ) SRR 2R 5 | R R G 2% 1) S S ] 5 it
Jm PEELEA T ORI, S A i B 23 OB 9 RE AL AR 3R

2.1 LIEHEHE

XPASC R I EE AT IR AIE . AR U S8 56 2R HIB DL 05 5
A7 T o NSIZIG 25 5 43 #r A SC I $ H 7 ¥ £ 43 A7 =X
B AR R A RE

AR E IR IR T 5 i M R e (5 8, i
FHZEHR L h AT EARE B, CAE fiab 3, A 4
XTHL I RGN B AL 1 BUR AL B % Xz B A b
PR (5 B AT BEMLIR 8 , 75 20 DL 10 A9 36 45 0 R 5
Y L IR, 3T 40 T AL BB T A Y
B G B BRI A T2 — 3 HER FAHZEA K, BREL
Pl DR BB A—3 3 63 AN, FEHA T4
BB,

ST BB IR R AR 1 05 356 J SR P R AT 0L 4 % 4
PEFEA A TR 5 A58 R ] ART BEADLERF 3047 52
ISR, (o PSS AUL T A5 1% S 36 5090 a2 4 7 5 = A i
o BB T S B AR AT I, e A B
FERTHEA TN |, >R H 2 418 T A T vk B A7 003K, 45 21 I
gERE 2 s,

1 600 \

1400 \
» 1200 \
Z 1000
= \
< 800 -\
E 600
w00 \.\'\0\.—40———.

200
| 1 | | | | | |
0 1 5 10 15 20 25 30 35 40

B
B2 HESAUL
Fig.2 Data import test
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Fig.3 Experimental environment photo
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Tab.1 Intelligent retrieval of data values

W RiE = SR /ms I/ ms
14 4623 0.054 9
3% 7356 0.097 5
5% 16 596 0.3418
10 % 34 658 0.954 3
15 % 89 667 1.678 2
20 % 156 989 2.684 4

FH 2 1 AT, O AR SCHR A B e AR AR R T ik
JUT A5 A RO AGL 2% Y i 25 6 2% ) 5 ) 2 K01 3
TR ATHE NN, 8 AR SO 48 7 0 T 8 K 2R A A 1550
S KR AT A AE ST A5 B A e, R T AR SO 4 O vk
BT AT, X — A 2R 25 5 ] LA AR I, AR SR Y
P T 0 A 2B A BB ARG R T 12 L 45 e 1 L K
HEW TR T
2.3 ERITMIER

SR T RN EUR M A B AR T AR v A Rk R
ARG B0 (14 25 S PE A 46 bn 50 B A R 45 R
)% A ZO R S B 45 R AR , BEAT 4 [0 2R
=R

9

R=0+¢ (7)
K, R B R REE R R, & FoRBRE RN
5 o FRKEREE R,




A Zh b 8 R 5 H

2026 4F 55 45 % 55 8

Techniques of Automation and Applications 169

A PR THALE R R e T i i o A R
BHe LRI R A A, 78 I A I BOHE FE A T R 2R OE B 9 B s
i, R TR RGN TR 1R g5 R
(R , W BHIZ 7 7445 BB R RE AL A RS SR T {5 %
g, LA TR R SN
2.4 ZERHWEITFiE

Sk T ARIRASIF 5 i 45 7 12k S0 B 45 R 0 A R, 43l
FHSCHR[ U] AN SCHR [ 2 ] B4t o R B0Hi A6 28 7 I A R AR YR A
DT BRI A% L, 5 AR SO i B A B b
R 2R R T A3 125 S L, JF R A YR R g i 0 A 5
BAEE e bR S5

TEA R A R v, A AN [RGB
DR S oFe U R Sl e Y DR — B, B S AR IR
K H 30 SRR, PRUEAS Uk 2 S0 50 45 A i A 512 6 AR
TR, AR AR M — BRI S IR A R AR R [FIET
R TP SEES R 2 ARSI L AT 5 AN IR, A A
[MEETF O R e &M e P SR S ST

ZERL S AR BN VB R R i A I R SR AN E
4 IR,

1.0

0.9
0.8 ¢
0.7

M 06
[ q
RT 05

04~

03 —— AKRILL

02~ O——0 kKR IT%

0.1 O——0O CHRRI R I

| | | | | | | |
0 1 2 3 4 5 6 7 8 9 10
/)RS

B4 RAEARRAEBOERER

Fig.4 Recall results of different retrieval methods
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