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Exploration of the Application of Reinforcement Learning in Adaptive Control of
Intelligent Mechanical Systems
Chen Peirong

Shanxi Zhongyan Industry Co., Ltd.Baoji Cigarette Factory Baoji Cigarette Factory
[Abstract] This article provides an in—depth analysis of the application of reinforcement learning
algorithms in intelligent machine applications, covering their basic principles, control
requirement evaluation, specific implementation steps and efficiency improvement, as well as
limitations in practical application.With the help of domestic practical situations, such as
Huawei’ s intelligent production system, CRRC’ s railway transportation network, Southern Power
Grid’ s intelligent management system, and DJI’ s autonomous flight navigation technology, the Baoji
Cigarette Factory s silk production intelligent scheduling system clearly demonstrates the
significant impact of enhanced learning on improving system adaptability, optimizing control
strategies, and improving work productivity.However, in practical applications, reinforcement
learning still faces many challenges, such as data intensive requirements, high computational
requirements, insufficient model explanatory power, and environmental uncertainty.
[Key words] reinforcement learning, intelligent mechanical systems, adaptive control, application
exploration, system optimization

5IE

FE AR EENATIE, B REAHURR IS % AT B et S5 4% )
TIEPrEE B REEM MG, ITHR, TR I U R
H I REI IR 2 RES), B BB AR U BEAL LA
B E ARG IR AR IR SORAR BT s AL 2 ST e
REMUWCR B TN, B an AR BRE B $uUT
Siefe, PLEGEBRRARE, @A E N SbRgs], #
NRERERIE RS AR AN wE R R RE R
ARG KEBTLAPLI A L AT SN EAGEM) H 228 se ik
PERGE, ARSI R AL SRR T R G REANISAT AR
77 P S5 2 OR

— BUFSIEMEAEER RGP HIRILES

£ EH BN BTG, M50 5] D7 A RE R A B kA
GUR T Bt LA S I R A A (N AR L MRS . £EANTG 200
T AR ST (1Y , 94l S Sl S ORI R 25,
KUEAE 2 AR B3 A s b, ARBL LT8R SIS . FEAL
ar NERAE BRI N HATHIE. BT T
FARGUR, #5R% I5E A R E RS AME .

RERB, HERAF NG ET g is AR E ST HR,
MR R AT AR . (S BIIREE Y], KRR R 4L
P R R g A, B R i Ak R DA R T T . BRI,
e yis IR T 5 2] Q BB RN 4 3T E b4 7= R 4L
LRI H 8 A AT v s itk . SRAZ R GUSEPR N A, i
PR R R R AR B JLER TR % 30%, it AR s 2R 1
20%, SCHLEE R Bt

B R ZE A R A ZE ) S MRS RGEAT T R
A, TR — 3064, e SR 3G R S Tk, XA
TR )7 T, RS R AE SRR A AR A
IE BRI ALY FEE B R A BRIl R, TR
TR R K, TER GRS ) A T il s,
SEPUBERERRAC T+ 1 r 2 —, TR E R I 1 47 i& B2 4T
EREERe. bt A pLas AU, HIIHLIX (5
BEFTRHRE A 7% H AT 8 B4 1 BB N SR G0 RN 5
225k

FEAGEIH] WL LR e T RGEE T AN TR R ARG
23], R\ L R AE AT SRR, AR TR

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.

281



TS5BS
65O 05 A 1.062024 4
EHER. W FIS USSN): 2705-0637(P) / 2705-0645(0)

Engineering and Management Science

M RES), BAEEFAEF IR FMLT ARG, il 4
IR AR S5 R A RO e 1, AR & fe T, A
LZZH, WIRAHRS, SEHL T 0 22 42 m AT 55 (R g
R

. SRR GRERFERS

TR AU L 26, o JH 42 ) A 2 5 2 o O S W3R
P, R N RE IR IR I — R G RE NS TE AR AR A IS [A] A X 2R
AR EATIE N R R . R E B RE G UK, A AR
LA SN R SR AR . DA R AR BT R RE AL
F 1], %3 FIiE YR I 4 15 B0k 23 ) v R0 B4R 4,
JRIIE A P AT ) S A S A RO RFE S iR
SRR BE ST, 12255 B AR AL A 7 1 R b S M P B IR TS
PRI B A SR, BEMORIR T A R fh i . R
PR R, R A ) R REA I ) AR A P AR RE T T B
Tt 25%, [F)EFAS R EE A ek 30%. % HA& R AR KL AL 1%
FHATRE R R AT R o RS SR R R AE S R
PEBRAEIN REXS B A% IR BUE FUAEREAT, TR ORERAE RS T R AN
FIEENE . PR L, B R AR HE B R
AN B PLBHAURMIE 2 745 B el 2 SR MU %
FRIEEOR, ORI BT AL ML FRDIn K FE A e AT 58
JE o ZAR BB RGTRORE AL R B, (A3 B
IR TAE LR TEE 0. 01 22K, dHORIESRTH™ i ARSI BE AN
—EVERRAE, I R v ] 3 AU ) 2 B A

ST R RN B, RIS SRR ) I B SR F R A3 %
TEo FriEERMEBRES), IR MERBEBIESN R A
AL, E BRI R A ITRE. &
] 77 HL 7 o AR FE DR BE Y 1 B Ak R g LIS AT B IR
AR, AEBIE REALFLEIAR 522 51505, SE 0 I 2% KR REAL
TR F B Rm]  Z R B X U RGUEAT A 1)
HIE IR RE ), IR REMRYE Sk A B sk A st A 77
AR, B OR D BN IR S R R . AR SRR
iR, ERIT A FEER A R RS, i1
ML RGUIBATRCR S 15%, (Rl RGEMEATIX AT 20%. %
REALHUCH: B 7 LA R e R e 3 Re, RSt
R LA R T R A BV RURE Th RERS R ERIBAIZ AT, AL
AEAT RS DR BRR 2R BE I L o AR o 22 B [ A 1) e i 4
FEBERGANAR, ZRGHNIUR RS S HRZHER,
AR FIBAT IR E MEAN 2RI RE T o R BR AT HhL bl
MU AP, — B R RGN, NSRS
SEENEE, RS AT e IR PLIEAT . XSG
L2 L IR R BT R R G, 6 A
KTRZHWRMAGENE. SLEAEAERAUANTZE N
FHH A, HRIEXG R R REAT AR, RIE T

OR8], e HEOR TR, R E R s
B R o IX PR J Wi = 8 I3 A P AR 0 R A SR A 7 g
RIHERR IR, MECLmEBYRL. 7 RE. B Bk
SELW, B 5 R R ZE B RIR O . B0 22 22 A HE
Z AR Z 2RI, 3R 7T Lo 2 H AR AL ]
LB I, Py B bR, B B0 B W E
PRI, BER A RO R L2 = 1 A, SR AR
= BUFIRBASENMAZ ISR

NSRS 2 SR RAEAE L, e A T & I B A HE 2,
BEXT R BENUM B, il EAT SR, I8 T I RS )
K ATEHIE LA RAT S BRI . PRSI R R A R 4
N, FrP PR VAR S & A P 2 i & IS PRI L, TBh
AR VA DU 45 A 2 P TR JEE 5 W A R B ok B, BRI
WO W BN 7= R RE S il i AT o IS A IE AR 2
WL BEA% M SEPIR A U SR AT 3, BLoRIk B4 5L 1) 3%
AR R SR, SR S AT R AL O
£, RS HARMSRHP IR fESRISMIZRAOBT B, 242
S I SIS, AT AR SR, I i S AR R
T E A ALE SR T3, 38 VR LG 9 ST 7 1A
e SR B RS AR o A B et IR B 2 P R
XA I REHEAT RS AT, R 70 S B ok 23
RS, ZARG RN BRI 24, T E
TR IR B i B o vh A A TE R AR R 4
RN —FEEIG, SCOLRERTH B 8%, [RIN /™ &l PR ik n
% EFF 10%.

i s Al e S B, SRR AR AR R AL 4
FEHMS GRS RN J), SR M SR 4 e H e Sl 2 5 A
SEME. FESRIE S SIIAT, OAEHR R 5N AR 5R, W) B
H 256 TSNS H AR AETTE, ST E AN 22 21 2%
KU NI R A R B A R T B, A
FFRACITTAE IR, h I S 2 4 R 2R 77 R R AN i 4 )5
XS AE ST AT AR A, S ORI BE IO R BEEA TS
FEHMS AR R, B INR S Sehris F O E R, 1T
AN I SR ALE N Jy o [ rp A AR B v i 51 42 1)
N RS, Zd ARSI 5 LI, B IR IN R
AN A . ESbRIE S, R KA
REFEIRAC— BRI, AT BRAAR R B2 LA e A AR 0 A1 21 B\
fIfite. XSG 22w ™ RGP H bR,
R R R BRI, S5 SRR Wz T iR A
(K1, FESEBRBLA h, 2T T R E M AR, A
FATEN T WL, L2 A A AR R T 30% A L
A REAR T REFRIE, AR T 1000 L, R
T B HREATIR 2, FEAIR T A7 AR

R SRS ] SRR B RN AR St (K Skl 5

el B HE B2 FH 5 AR

# DQN B ReliE AEFERERIETE 20%, 72 B ERIEK 30%
HEA DQN BT SR REFEREA 8%, 7™M ErAg 3R 10%

Sk = i METLAR B Rk B IE DL REFEFEAK 15%, RGTHEMEE] 99. 9%
HAHLEEA WEEES Tolkplas A sz THERRIET 20%, HFEEREK 15%
KEBAIH WE Q¥ TAHLE E S/ BERARIN R 95% A b, BRAEMIRIZHA IR EL) 26%
ESCE7 ) HREEMES] R RS AFERLEE T 305 L, R AR ERE T 1050 1

M, RF IEFE SN ARG H RN A
fEIE AP AL RIS BRI A R, JEILIE g 5y 5] 1K
THIEOR, R IRTHARERAA R RO HATIE

BRGNS, B A 9 > SR A P R R &R
G MR B BNIARE S SRR, AR EII IR A 5 R
VAL A PR R 22 TN A FIER N H E Sh Ak iE R G AE

282 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



TREESBHEMS
65O 05 A 1.062024 4
EHA: W TS USSN): 2705-0637(P) / 2705-0645(0)

Engineering and Management Science

PR RERGET 20%, [FIINFEUIE At (1) EL A< IO 30% 0 R FH 48 95
FATTERIANAS ISR, 2 S e A R AR AR
R S i . FEREIEAT ML, $E 5552 51X — A BOR R
KRR R ML o r B R 5 R ) R 4 SR T i > T i
R HIZ R R B S R G b, I B R E IR
5 EIERN . LIS OB SRR T ik 4 9 2 5
Sk, 1 UMESRIR 2 AR B AR b, R i 4 LUE M,
FEhe TR LR . AR R U R R R e A
TR, RTFH I RGUSATRLRE 15%, I b i L Ao A8
2R 20%, B PRAE HL AR E RS RR 1

e R B P P R G R R P g 5 S U5, b
S AT AR E M A S BV AR R . TR T AR A ]
RGBSR 21 )71, LA sSOdt e 1) 2 g 1 o ey
T AR lIE I E TR 2 2] Q B py B s LA, Xk
FR RN ISR AEAT IR, IRt Xt Sk B i (L S B AR 12 ) T
W7 Gt AR S, LA R
D REREZKCT, RIS AT AR . RAE SEPn i, (5D
SRALEESTHOR, A A R FEREIR D> 15%, Iz T PRtk s
R PG LW R G . RS PR I U, SR
AR Mz PG 52 SR — RTUTEOR, 0 N T R A=)
i A PR R R R AT A B, N SR (R R R A
AR, FEAL AL FS A T Z B AR, BRI IKEE
Kl FEhRY T 228, SEEA A SR
EH . BN AR 2] Q Sk, KIEERIM
PRI AR AR, 01 F S 0 Bk sl 1 255K S5 3 v
ERERY], Gk 5 NG 27k, WIEA A2 = R
I TR 2R G BT REFEAR 8%, 7 b iy BT IB A AR T
10%, M2 42 i BN L2 ALRE 2™ i i & . X%
M) B N B 2 AR S Sk, R RS LS
B, WML B RE. T BUE R SE. B
BKEESE, ARG LB SR E SIS W B, miME
FAEE P RIS A FIEH &, DU RERIE AT S HERE
LA EREMR (Agent) RERPRRTREAT A THSEABI ST, &
G Al LUK 22 FA [F) 505 A BN I B LA L EAT IR AT T 54
REPHERE, ] LORE A% AR AS R R R RIS 2 iRk 55 A it
IPIATI AL S, RSB AT IR AR 2R, [R5
EHIERE B ALK, BIRSFLR, SERENHE .

F. SEWE S)FESCRRA A B 2 B PR I

FEMG R TR, NN B EERER S RN 2, AR
N AR IR 3 595 5 5] J5 VA R BB R A AR
BEAT SR, (BAESEPRIEH i R b, WCERREA i S e & 1)
I ZRER SR H R — DR . 75 B 3) B3R 4 — AR
RN, T38RI RE SRR 5 2 ST SA R SE, AT R
BB S R O F AR T, R I LGB A
AMA &, T HRRF E 2% B TR IR B R 2
R RRARE, A2 2 BN 5 B R B T8, BT
RE IR IS, Xt LB R GiR e tE 5 w4tk
fEo DIEAW HENE B ARGX — HE BB N, REH
JE DT AR B T HE AR SN, A5 E B
B MR EANE R, i EERRR R, B
SRALAE ST U B I GBI 20 R 3 o R AE VR P 5L 2 2
W, X SEAT IR SR G, X IR SR
RARM, LS, RRRRATHER A RKA R,
XSRS IR e LAFR A A A Rl A T

ARG, BRI F, ARETZER. 25
RZ, (F AR R SR AL AL I R 7 B i T B B IR AR B (],
IXTE— B FE B b PR 2 1 2% 50 S0 ) SRR AN ST F AR .

FEFHIE RS S BRI TE I R AR e b, R AT Sk
F ) L B B RS o TE T 2 TSR P SR i 5 AT W
BRI SE R 37, 380 A ) SRR R R L e SRR
AFEAM IR, X FOB IR AR AL SRS b I B AR IR A0 B
DU, RO =i W bRl N B 2. R AT
o, R TR PR SR T SRR IR R, DRI S iE
FETHIBERTAE s MiAE ST, MR S0 3% e th 7 2
R RIS SRR, B H RTRT R IR 2 > Sk, e DL
JEIZAUE S SR A B 55 B A E MR ER, JHERE
B B EEIT RS RIS RES, RAMRMA TE a2
S5 RS Bh R 2 W R ey tE R B, SR, BT
HARAI B Z BT, R EAS B s Wigs Fm
HIRT{E = R BE RS, MDA F 78/ WS A2, TR sE
TR A, BanRE ) B APkl — (8 2 Xk LT )
AT FREN P AR AR B B . SRk 2 3] S92 AR (H SE I
B INGk, SR, TESERRMENLH, MEE2 I AAME
PERT, I H N AR AR B 7 B H B T B AR

g

TER BRSSP is F B R 28 300k, MBS I
g ST RA MR LA LSS, R RS R,
TN EZ B, IR EE R, THEFRRE R, HA7
BEMERE R, CARIREE QB AS T TR S5 ) . 5 BhAE R
BRATHAR . BREHRMAER AR, HEEHRE. Bigm
2 HE e 2 v [ LR B e, R ) R AR PR TR AR
KRG R e OSSR B . RS R Akt
HRNRNE T, B0 > B 7 5 2 FUs AR sk
AT A g 1) AR R KR AL IR S B T

(&% k]

[(1]F%, &F, &F, & sz )i esy
Re g0 B R A (0] Bl 42 TR RS54, 2023, 2 (05):
34-43.

(2] 20l B SR ) R RE W R R (D] . A db e g
K2 (JbxD, 2023

(3] Py, Eid. B2 E AN R R EH A
A LT]. T 2R, 2022, 43 (S2): 164-169

(4] FLAa s, xiibith, 5255, %5 PREESRALSE I TER Al
R R LER [T]. trEHL LR S M, 2021, 57 (02):
49-59.

(5] SEHELE. s b2 ) R LA B RSO filk o A B2 A 72 (D]
A HOK2E, 2016.

(6] 2. 2R I ER R RE TN A ]
EN ST TR, 2010, 38 (05): 78-80+174

(719K, #BWF, T 3T AT AT H 22 4 n)
g REE R A LT, TH VLR S RS, 2019, 25 (6):
1387-1395

[(8]12:v%, AR, TERUE. A\ TR A B H 22 44
PR R RN AT (J]. Dkt 5eL, 2018, 31 (10):
13-15.

(9] D%, AR, ERUE FEF A TEAERHE S 24
& REHE= Ratpeil [J]. B FHEAR S8F TR, 2018, 16(9):
195-197

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.

283



