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Research on material scheduling management of Beijing Ditan hospital
based on Differential Evolution Algorithm

LI Yao

( Beijing Ditan Hospital, Capital Medical University, Beijing 100015, China )

Abstract: In order to further alleviate the tension of medical resources and cope with the difficulty of optimizing medical supplies
scheduling, the study uses a decision model to solve the problem of optimizing the coordinated scheduling of hospital supplies, and
optimizes the decision indexes of the decision scheduling model using the improved differential evolution algorithm. The experimental results
show that the improved adaptive differential evolution algorithm takes smaller values on single-peak and multi-peak test functions, with a
minimum standard deviation value of only 0. 006 4. Taking the real medical scenario of Beijing Ditan Hospital as an example, the decision
model optimized by the improved differential evolution algorithm has the best scheduling performance, with the highest reduction of 271. 7
units in the time spent, and the optimal convergence characteristics and compliance rate of the scheduling model. The optimization model of
hospital material scheduling designed in this research is of great significance for improving the intelligent system management of hospitals
and solving the optimal scheduling of materials.

Keywords: differential evolutionary algorithm; intelligent evolutionary algorithm; hospital; resource scheduling; cooperative control;
dispatch
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Fig. 1 Process diagram of scheduling migration between task status and material status
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Fig.2 Schematic diagram of the working mechanism and process of differential evolution algorithm

T, BEAILA B — e B B9 AR S ) 46 R ke, AR
AMEFILA N

xij(O):x/l."“ +rand[0,1] - (&" —x/l."w) (6)
A, MRS N ERRIR R 2, (1) = L, (1) ,x,(2) 400,
(1) e ,x, () b, Hp j RoR S8R G],j=11,2,--- D},
D A RIRIERG x| < BRI T A 1 1 52
INHEARACEL . AR IS I B R B SRR LA A, SR 5 7
AR RATAR SR BEAILIE B AR TE A 22 4 R e
Az OB A EARERAE Ay e S A A aok ] 25 4 i
SRR S A A I 15 A B0 AR S b A A TR R

v (¢ + 1) =x,(t) +F -+ (x,(8) —x,(1)) (7)
R, v, FRARAE 2,(1) (1) w, (1) R ZAR
A F R RE A AR

HEAE LR o S G AR (4 22 B BB AR S I
AR T 38 SRR, Ry

v;(t +1) if rand(0,1) <CRorj=j_,
u;(t +1)= { v ..
x,(t) if rand (0,1) > CRorj = j,_,

Rty 452 RAS R CR 2558 LI T o 42 Bl
PLAERE

T O HEL S
H e R ST AR UE M R AT PR R A R R
(14 1) = {ui(t + 1) flu, (e + 1)) < flx(0)) (9)
2, (0) if flu (e + 1)) > fl, (1))
A, f RN PR R
A8 DE Bk mvEBeA By T sy B 9H B2, (R4 X0 &2
2% i 4R 1) PRECR fiff , DE S0 AT3 A7 78 25 5 B A Jma i e G it
B, SE MBS B 4 Y I, B R T
Tk DE S0 B AR S i ek SR, 5 2 B A
i 25 50 SRS T AN 7 T #EAT DE S95 BT
ARSI F R AR AL S 1) R R B SR AR %
IIRAE R F A5 A A 22 03 ) B 22 1) O R G & TR
ST B YR SRR L AR F AR

(8)

i, Sk AT AR R A R (H SO AR 1 5 A8 7
T F BN LR 5 AT )R i AR 2, Rt 22 e 2
BUNFOEA D R s, WEgE 3 I AE S e A v it
PR ST B SRR TR R

2

t
F=F_-(F.-F.)|-=

K, Fo o Fo RN 0 R IR/ MEL, 2351 30..9.,0. 25
0T 53 537 2 i e KB AR AL

A CR 2 58 AR MME R S8, 38 XHRAE
AR 2 T RIS BT XA [) A0 77 26 307 00 e ) £, 28
AR R FH T 42 1 5 SR A 1) 2B R, 28 SUHR R L/
I, AR MR ST | 42 8 R B8 ) 1 o 5 58 LA
VERCRI , 28 AR B A ST AL 2, Jm B 4 R B 7 38
SR WFFEBTT T 32 FdE I A2 ORI, CR 7R BE 1Y IRUHE
0 AR W E A, B A4 A AR S A A 58 S
AP L TR R
1 + cost

2

CR,_ ,, mod(£,50) # 0
Arp, CROPYFEEMAMN LA T, CR,, o E—KEAW
LT HAE, mod(1,50) KRBkt 50 Y BT — I,

WAL, HARBA A R BB E LA, BIF 98 2 Hh 4 Bl 4k AR
SRS | A ) 42 Jm) B 5 1) R4 , 3R 4 Jey PR A G- B
SRR o Eh A R TR R

6, =0,  + (1 =0y +ala,; —w, ) (12)
K, € RIORIMBGREL, A 1 5 5 R0 ROF 2 ) &
FEAEINAL 5 o FoR IR FEHLIE ) R L, wi# 2 )5 1) DE
A AR AN 3 s, A FH Bl 2 ) 1) DE B335 00 PR SR A5
AU S 2R BGHAT S0, B i 8 B AR DR bn 5 TR
BiAY

(10)

, mod(£,50) =0

CR, = (11)



A zh 1k £ R 5

2026 4F 5 45 % 55 1 1 Techniques of Automation and Applications 145
| sz |
THEE B R A
— fF—A
| mmewme |
! F Y AR 2
TN [, T B pRAE
it AME
\ 4
pagill frﬁl?ﬁ% T\
A S ST EY PR A S s
HIERN A R 5 T‘—»V
TR SR G =4
OF RN
HIGR R X5 T‘—:
PR B E Y=t At TR SRR R
B Evecgyncl

3 it DEBETIEREE
Fig.3 Improve the workflow diagram of DE algorithm
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Tab. 1 Optimization results of test functions for different optimization algorithms
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Tab.2 Comparison of scheduling optimization time for
different optimization decision models
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Fig. 4 Convergence and compliance rate statistics of

different scheduling models
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Fig.5 Schematic diagram of scheduling results for

DM_ improved DE model
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