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Drive and control system of electric medical
bed based on Cortex—M3

LU Xiao—jian', LI Qiang’, DING Miao—jiang'
(1. Zhejiang Jiecang Linear Actuator Technology Co. Ltd., Xinchang 312500, China;
2. Hangzhou Dianzi University Institute of Computer, Hangzhou 310018, China)

Abstract: In order to solve the problems of simple function and backward technology of domestic electric medical bed, a drive and
control system of electric medical bed which could drive multiple linear actuators synchronously to realize complicated functions of
position control was presented. The Cortex—M3 was used as its core, and the closed—loop control circuit was constructed with dual Hall
sensors in actuators, the synchronization motion control for multiple linear actuators was realized by using fuzzy PID algorithm. The
CASS embedded platform was used to program with ladder diagram to implement control logic on the special controller, which improved
the programming efficiency. The system’s structure, the improvements of mechanical structures in linear actuators and the design of the
controller were described in detail. The system has been used in an ICU medical bed which is driven synchronously by three column
actuators and two handhold actuators. The results show that this system realizes all kinds of care and rehabilitation functions.

Key words: electric medical bed;linear actuator;synchronization motion control;graphical programming

0 Bl = I GBI S i Ak Tk A5 B B, 1 0 L B B 7 PR A% A

%WFE‘JEBiJJE%*ﬁ%J%%,IWiIﬁ/"BF& FR™ b

HL B BT RN DGE T T B 7 AR ICU P B APAEfY A A« DRETT B BF 18 1 22 B e AL R AR
PR, T H AT T IR BE IR E BRI BIIR . BB R REA P BT RE

FEl SN H Bl B 7 PR A 4 B BE 5 36 e, i [ AT P9 R 3h BT PR T 3t = oy TARR

Yrfs B #3:2012-02-28
YEETEIIv - i/ IMEE(1970-) , 53 TLIRREE A , 2N PEIRZ A 6 7 H ST, E-mail : Powerman@jiecang.com
BEBRRA:Z 8,9, WL 82, 0+ SIf. E-mail: hzlee@hdu.edu.cn


http://www.a-pdf.com/?product-split-demo

5 814

it/ Mk, 45 36T Cortex—M3 HY LB BT REK S 54 R 5¢ - 955 -

Lo, FL R s At AR A A o X R BB T IR IR
N TSR A ST — PP RE X 2R IR sh A T
] 432 shins i) SC B2 Ah 7 B 1 S BE 1 L B B 7 IR
WKEh 510 RGE. % RGN PEIR S # AR 3 H sl =
I IRFEBR DI RE T RAE T Re Bl E s 45 H R Gk H
Cortex M3 SOC ith i 1E % 0> , BEFE il 21> L M 0K 3
PRI AT  RIB SR CASS i AKX T R FEH A, 52
PR T I ERE R e Bt T T R R0,

ARWFFEIE IR RGN L5 IR S 45 il 25 b
PERERAER BT, DL ROZ R G A ICU BB IR i 1
FHSEH

1 RELE

ARG AR g 5 T AR 2R 3 54
o MR EHEREA REPATHL , 2 G0k
SCHEFFVE by AT, i B B2 7 IR S8 A ARG8T 4E
FH 3RS IR T 22 A 0 BRI IS TR, 4 CHEdT
X By PR AA A 5 AR R BE A ) 3T ke 5 Tl A AR I
BRAEAR TR S, UhRl 6 2 & ek 9K S 2 O AUAT , 52
PR — RN ZR LA R B R T RE . BRERR i+
BAES BTGRP R R AR SR A . RS a0
1R

MR

]
]

=

CIXE]
He
)

i

B R R
2 ERPEIK SN T

21 HEHXEFRNIZT
SEAESCHERTAE Ay S AT 21 S 75 R RIS T IR
M, f BAA BRI 7, A ReRIERIATE 2 iz
I VR Ga TP AR . ARBEFE A i KA N oh
R AR A AR R KA T R Ak T AR 2 30% 42
A1, AL KRR S AT AR B A T I AR 1] F) o AL GEHERT
HRZ R[] F3 2950 Ne m ~100 Ne m, 7777388 35F 184 422 fih
T AR, HEAT AR 20 7] J1 355 400 N mo HORNE 518
B AR A BRG] BB A, B ARAE AR 2 0[] F7 IR, A

AT BN AR B LG DRUEHEFTF AR IB AT I Y P FR
PEo A X P R, S T RGN )
HHZ RS R R GEAE BT TS RS ] 5 IR .
22 FHAXEFWIZT

ARG F BN AR ICU IR I, 75 2455 N R
BT RAEA PRk, YIRIRYT R, 2505
N ER L, B3 N D3 75 A RIS BT A RE it
Ko ARG Ak B A a8 09 TAE B, AR T HEAT
PP Rk % A B T AR AT AR AT 17
T2, YHEAT 28052 50 N, HEL iR sh F4m , st g sk
R, AT 1] B B AR o 3 e B PRk R s Sk 5 4
FFNAE R IR SOE L T e . PO BT 71
RY ERN TSR R 2AE LT IR T ARAE 3 s
PTG, A F B A 56 A AR

I N HLASE 2 0K P i R R R . SRR R
FRHEFTAE R4 Sl R ERI2 Sl R HEFT | 224 R Ak i 2
PG O OV BR AR, 0SSR RARFNERT o % R G
T RRERHERT B Z5 9, BTt T HEAT S S IR AR AR
SRR X YR TR R 32 B S AR
FHEE, AR B0 B S BT, 224140 T4 52 T4k
AR A S AT BB PHERFFIR IR B 19 .
Bii Je FHEAFAEZ RGN, w3 s R IR i &2 4

3 gyt
3.1 BEEITt
PEH A P A | e R G TR R )RR
v AL PR FATLOR SRR RN A AR A
LI SOC I M Fhtny i FH ) b a5
TE LS FAE AN 2 BT, TORERR B3R G F
| R |
feaEEE et HUHLIRSh
RN Gk I G
| e M |
B2 Pl i ad 25 R A ]

(1) #dH . VRN EA S R G RO, 1]
B F i A AT i B2 1Y Cortex M35t Fr, AT H 1l
PP IR RIS 24 HAR i H I o 128 258 i LA
TIIRE X B AL T R R AR AR ] R R
SR REG R B, Cortex M3t H EA MARIK .
B3y 1 g | T T e Y

(2) fEIEHE S AL IR, A4 R B A5 B e |
FRL VAL 2 AT e R R ML 7 AL S e, AL LG




- 956 - HL )

T B $294

A7 B A SRR L SR FH v A e T IR A SR A R SR L AL
RGHES AR E R S AR A T B AL
T R AR AR F A H BEL, e AR B
BRI () SR A, 38 B0 BE A TN 1) 1) 5 B It A A
I FHSRAFE H BH 5 L U i e 4 oy H R B, R 5 SR A
HL M i, SN LI AR B

(3) HEAHLIRBIBIH , 4G AL s A 5
BLJT B . AL A R SR FH PWM R
SRR F AT A 5 FATL D T AR T 4 L 2%
ST ALY ) A

(4) HFERE . SR =R R AR B T 4,
CPU B HL IR AR AE

(5) MAFHIH . 52 AE A% 5 45 0 28 Z ] Y
Modbus PFSGEAE , LA SFE 45 PCHLZ AR

M
P

El

2932 33993 gguad 24 48 f§
liii! s i wman

B3 pEil e

32 EFISHERIZT

P2 Tl 2 A AR AR ) B 0 B ) 2 AR R I RN g |
KB FET P25 o R 4 ] 3R e B A2 45 b s
PBEPR 4 2R, AR 580 2 G 4 32 e A
R o0 i o MR AR TR] A 5 FH 47 BI04 25 ) 42 1) O
T, RGO B RS R e 5 AR BT I & 11
CASS #ix AT F- 15, AT A TEC61131-3 hn A%
TE B 75 9 5 0 R 45 B R T, g 1384 1l L A
RS JE R A GRS )T, SR Thfe s 51 %R 3l
FRIF 2 1 T & A BRI Cortex—M3 45 S8 88 (4-F- A 1Y
R FREEH R AL G0 M CIR S IF &, SE R G wi i ik
WECEIR S AT LS S D 6E , & R S s i s -
3 F1 AL REAR 1 S5 06, S TR [R] A = 4 2
WA TR REAAS . ARWF5E A X P 5 1050 2
SER RIS 32 SRR Y BRI [ A O =, S T
AR TR

FE A A SR EEA N R 4 FiR , fRTR A0

(1) #HEBHEBT . AWFTOARYE A [F 1) 3287
V18 4 Tl i A 3 S T ] s B 8 S0 I 2 ) i

— i |
| e |

| srashigie |

FRHHERIEERF

| s

SRREERY

|
—| BOOT? | F#5i ‘
— R |

|t |

T R

—| R A |

| s RS |
B4 B AP R

T, ARSI R 5 1 2o P e s I PR o
F¥ 4P S H s CPU JCSC A R 5 ph AT A A
K P RIS B E AR CPU 9 C ARSI g AR 5 7
H1 20 16 S e 7 9 T H b CPU T KR A € B S
it A, 2 P LE MRS IO BT 65 i 4 1) & B O
L IRA BT EIRS Ry o MR GBI TREY

(2 )51 EEWBREF . A BOOT 5| P R 5L
PIAG AT A1 L A SR SIS B2 R B 5 Ak
BB R SIERT A P P AT TR R AT

@ BRI SR B AHFFER AT WA J7 53X
Xt R R SR 5 TR, RO, I ELREAS B b
T R B0 R PR G L 1) R 5 B IR BB S A BER
KRR IR VA, NS B T A2 A G2 R T ) 0K
R GEAR LR AT AL L Y B (M 7R SR 182 R T4
(L, Tl AR ) R IR ZE A 2R

@ ALBHHEFTAGPRIPR A o HRSHERT R BE R
R PID BEA T4, R — Wi A = Hh i —
HEROB Tl e A AN AT S s

e(t)V

ORI
|ax Ak A,
PID > HL

s(1) e(?)

v

|

EIRMG IR [
K5 HL LSS PID $ i 540 (&

ARG AN AU E A RE RS, E R
it i ) A2 A Bh 25 1y A, s o S@) B S@) = S@) +
AS@) o elt) Sy FLHL AL B DBEE (F-5 7 2R B A5 A
22, elt) A elt) P AR ARAE R 2 i A (O S 3l e A5
IR B 2% PID 28GR, LA PID 240118



5 814

it/ Mk, 45 36T Cortex—M3 HY LB BT REK S 54 R 5¢ - 957 -

1E i (AKLAKGAK, ) Shyfin i, LATH FE A [R] Bt 20 i 22
i 2278 ALt PID S 808 8 1R PID i o PWM AR
TH e, BT LA RS o IS T IEAN TR
BT TR A B A T IV A X R N S R PR (1 B
R, B A L S AT S B AR AT B, BB AR UE £ A4~
HLBIHEAT R D P Hbas 1 7, B R I s SR 5l

ST
4 FAESRRRIT

ZAGARMEZ R ERAEAS , IO E A8 T 55 504
o1 SR X RGN i 4 Horp A
YEG i GOnARAE RS, AT LA ) 428 1l RS O DG AP 42
PAESR IR . BEAPON B AT a4 B 0 i
JE PR BB R T T N U e, RPN
s RS T OGO T BEAP N B A 47 B 5 PR 4R A 2 i
PHRE RGBT EIAEA, g A nT LA i Hre =
PN FRVR I R AR AR

5 RGN

I HTZ 2R 50 © 0 HT T @ VLHE B 2 1 3K S B4 ik
1A BRZ m TR B4 TCU 47 BRIR (S IR AN & 6 Bz ) o
KICU I BUR A IR SR 7 th 3 & SLAEHEAT  — 5 PRk
BEHERT OH TR A THE ) F1— 6 B e FHERF OH T
REAR A4 TR ) AL Pl AR RE IR D4 il 5 5 AT iz
17, AMERES BRI T A 0 IO Al e S5
FAIIRE , 3 AR ICU 47 PR /Y D RE 4 A5, SE L TR
CPR FERAFLAG IR LS BT IR R GER A
X T T FRE AR TR R UK SR B AR L X R B
HA YRR G217 VA A7 (R 2 el S A A

El6 I1CU R

6 ZEWih

BT [ A R B B PR RE ALK P DI ] AL A%
BUIR AR FE T o Bl 7 PR (9 98 50 5 o) R G A7 o
I, 1 I R R D RE A 2 P K Bl 2R i DL L 2
YRS e A TN PID 1 (7] 25 1 s i M il e 1) 1]
ATk, MBI R SRR 2 ICU BT IR 2
DIREFE I ZR , M HAR TR AT AR

TP EFERAEER RS T T CAN B, L7
(eI A I ERAE S | 38 TR AR HE L AR 55 45 il 4 K
i, IR AT A5 1) LED #2465 A0 H i s
BAE G AMELE T4, T ELRE MR L s AR 220
ABEAERR, B 1 BT RAY DAL

2% 3k (References) :

[1] WEI Ching—hua, TUNG Ting—chun. Hospital Bed with Aux-
iliary Functions of Lateral Positioning and Transferring for
immobilized Patients [C]/ The 33rd Annual Conference of
the IEEE Industrial Electronics Society (IECON). Taiwan:
[s.n.],2008:2993-2995.

[2] HIRATA Y,HIGUCHI J. Sit—to—Stand Assist System by us-
ing Handrail and Electric Bed Moving Up and Down[C]//
Proceedings of the 2nd Biennial IEEE/RAS-EMBS Interna-
tional Conference on Biomedical Robotics and Biomecha-
tronics. Scottsdale, USA :[s.n.],2008:187-192.

(3] Emfig. fgh A SR pgpTR )], Y7 AR,
2008,29(12) :60-63.

(4] &&, X DE,woepk. sl By R A JCh B im AL
HIZRSE[)]. LB, 2005,38(3) : 56-58.

[5] #At5%, Jk/NIE. Windows FR5E T BI7 IR I FEHLAGIN 5
R AR, 2000,7(4) : 10-13.

6] TOKME, 2% e SCHBSHERTLT]. HLAKE B, 2006, 89
(2):58-59.

(7] B0 3% SR A (LI R SF ik B A # 1 E SBOE
(7. HUbA% 3, 2006,30(1) :52-53

(8] ® #&.5k W JLT ARM Cortex-M3 25 ik i L VLK
BEFER B ). A 3hME,2009,31(5) :421-423.

(9] £ 8 BOEEBF A ERER ] PLi TR,
2010,27(5) : 102-105.

[10] EZM, 4 M FETHOR B PID #2898t Jr i &
D5 EA5ELT ] HLHL TR, 2008,25(11) : 38-40.

[l 2 W]



