H 3h b £ R 5 R H

54 Techniques of Automation and Applications

2026 4F 455 oM

DOI;10. 20033/]. 1003-7241. (2026)02-0054-05

ETRE Q-learning X E e B M ER R B R

T, AR, SO0, RS, AR
(1. [ 2 o 5 BalAE A ), TR AIE 2300415 2. BRIV A TE A RHE A BRA ), 280 A8 230000)

B TR TIRE Q-learning Bk AV E R M HE BT RS v] B831E 75 B (verifiable credential , VC) Fl143 4 20T B 3 ( decentralized
identity, DID) VR W R B 0 FEE 5 3R i X 4% ((software-defined networking , SDN) BRI, S A S LB ST EEN
Yy ) i SR A A T DCBR B YRR HL I 43 A1 =X SDN A PR FE B8 U A0 I . 00 268 1 0 30 25 738 A L R 22 4 ol kA T 3 72 ) 175 2
T, ST X HREE Y 3 A 20 SDN 28 i ifl, Sl il R W, Wit Ir s 7RIl i TR Q-learning AR LA HY 5 AR il B 5 0K iR
i A2 Rz A BE )y TR UL 6 | RIS BT 2, R 48 BRI 2 42

K4 : SDN F il 5 ; 40 A 2 SDN 4% s R BE Q-learning J73% ; X HURE ; 5 e H I 45 i 78

B 425 TP181;TN73 XHERFRERD . A XEHS . 1003-7241(2026)02-0054-05

Research on intelligent grid control model based on deep Q-learning algorithm
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2. Anhui Mingsheng Hengzhuo Technology Co. , Ltd. , Hefei 230000, Anhui, China )

Abstract: A smart grid management and control model based on deep Q-learning algorithm is designed. verifiable credential ( VC) and
decentralized identity (DID) are used as application credentials and software-defined networking ( SDN) controllers,and a distributed SDN
management and control model of smart grid based on blockchain is constructed by combining dynamic trust evaluation algorithm and
attribute-based access control strategy. In the case of resource allocation, dynamic changes of network topology and evolving security
threats , the optimization of distributed SDN network based on blockchain is implemented. The experimental test results show that the
cumulative reward of the design method is significantly increased after optimizing the model through deep Q-learning, and it performs well

in various security performances, which can clear malicious domains and ensure the security of the network environment.
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Fig. 1 Test results of migration cost under two structures
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Fig.2 Cumulative reward test results before and after
optimization of deep Q-learning algorithm

H P& 2 R DA e SRR Dl B 8 R, 2 i
THRABEHR MR I 2 i TR Q-learning S IL L
MO X L 1) fE PR 19 0 A X SDN A P B LI, REAS
i BRSO A PR P A2 2 PRI T A I ey ) B3 AN [ 1
DLRYHENE PRI AR IS RORE R SR Al e, BA o A
BEREST , BERSAEAN R 50 B R AL I PR RE . R i SR B
il AN S e T A A P B A S N B PERE SR B
AR T KW, iR Q-learning Banytiik,
BERAT BRI Ia AT rp S AR A AR B i A S8R
LaRiDCIES 5 8

TR A R 2 AP RE , JF B O vk Ry 4
R, AR AVERE S A P ARG RSO [ 4-6 1 4F Xt
Feorik . DURN T kA2 e REIAAE AN R 3 s .

MY 3 o 4 ORI e PERE ISR BT J7 1%
F Bl S 7 B8 H I AR e A R R A e
Bt 7 I B 25 A BT A B TR B R f e R
AP RE 1, H B A5 R R RO RE 8 38 1 A2 A 1 3R
SRR AT | B st 8 R SR s LA, i A J by o it I ik A T

REBTRBIR R, B AE B RE S B 1L R S AL Vi Ta),
HCBZ 2R B0 R B IR T AN R 1a) ) B a2 48 F i 1)
SRR HAT B WM AR Y v Y B A R AR AR AT LA
Wk LA ER A B TR A, 286 DL Egr A, Bty
AEZ R 2 ERE T R I € 3R T Ty 2 4R
B, A 3 RO ATER R BR BE AR AR S 22 e R Ty
AL o i b A R g 3 s,
R3 AFAENLREHREMNAER
Tab.3 Safety performance test results of four methods

ik HESOER Ehof S TRRe WEe fE

BTk JE IE JE I b T
SCHk[ 4] = = i I P P
CHRLS] & = = I ps ps
CHKL6] JE S = & b= =
A ’ﬁg
8| M Bt JriE
| ‘\"-.\.
= . \§ X N A —
7 I\ SR A A S MM
o } VAR
[} ¥
= /] Schhis)
o0 4] e i
T ; k4]
LY )
J//
31 1/
i
2
[
1
0 1 1 1 1 1 -
50 100 150 200 250
&

B3 arpRMKER
Fig.3 Hit ratio test results
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