b

EERRE R 3 Hh R 2 Vol. 35 No.8
20184F 8 H Chinese Journal of Medical Physics August 2018

DOI:10.3969/j.issn.1005-202X.2018.08.013 ERETAREE REFNE

ETAVR B K HHIE B X &V R e 41 Z S nf &l

A A REREEM?, TRE?, FER
1 BIRE T ROGH G B S EAL T AR SEE, B 2000935 2. FiFHEEE F BB 2F 10 b, I 2013185 3. BRI T R
2F G TREGE T, LI 2000935 4. 42 ZRIME KA Toee i E 2, 3G 200062

[# Z] BE9: A& T AVR 3£ 17 el [ X AR R B5 4540 2 45, ih R ATt B R X R AUFR R S5 )AL FE B A 7 A=
AR S 7 B TR, ik Rk A oLt H) 75 X, 4%, 6L 3515 B AR A 8 R B 34 AUARAE B0 3864, WA Visual
Basic 5= %4 5 & S35 R 244 R\ AVR 3£ F AL LA % b Aol v i@ i Solid Works it sh 25 M F e 524, &
I RETF S, MR H RGBS e, GER AR R G BAVEI AR B F AT I , &
TRIGARI RN e TR, BRI RIS R ST BRIG R 52 IR R R SRAE A P ALE

[ <417 JAVR S 71 AU B A X ZAUFE R 25 ; BRI EF; Visual Basic; Solid Works

[ E 4 ZE]R318.6;THT74 [ ZEktRERLG A [ZZ= 42 11005-202X(2018)08-0932-07

Development of AVR single chip microcontroller-based control system for medical X-ray collimator
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Abstract: Objective To develop a medical X-ray collimator control system based on AVR single chip microcontroller which meets
the requirements for medical X-ray collimator control precision, long distance control and humanized operation. Methods The
developed system adopting microcomputer control mode consisted of control software, communication circuit and mechanical
driving. Visual Basic language was used to compile the system control software; AVR single chip microcontroller was used for
carrying on the serial communication between upper computer and lower computer; and Solid Works software was applied to
design the mechanical transmission structure and make objects. After the experimental platform was established, the functions
and parameters of the proposed control system were tested. Results The examination parts where the analog light was projected

on were monitored using camera system. All indexes of the proposed system met the requirements of clinical examination.

Conclusion The control system can be used for clinical practical application or as a teaching instrument.

Keywords: AVR single chip microcontroller; medical X-ray collimator; field of view; Visual Basic; Solid Works

e

]

il

FR A2 B2 ] X S ERAS B et AN AT 2 F) 3

(W5 HEA)2018-03-14

[E £ T8 | AT AR AT & LI BIH (2013YQ170463) 5
B ZE R4 20174 IO B B Tl A
RIS H 5 s B0l & S8 T AR AT 0 E Py
§7)] 0 2o = P W 12107 o e oy S e T = P a2
BRI ST H

(1E&E I Vi I g 2 DO, 95 J 1l - AR s 2 TR (1=
2FAR T AR ) , E-mail: gmhuang-paper@163.com

O, TR X P B 3 0 (IR E R 1)
Ak, FH P XS 2 H G 0L B B 6 T Y L O B Y
BT LAl /D X2 0] S 5 3 18, NRRAOE
e WHTLUFEM : (DT X FEIaIriLh , xbsis
A1) O R RTey NI NS e 1 € D 1 5 B AN o 411 U
Z R E ; (2) 785 LA K A i, X R R 2
EROL AT IR Y. DL L PRI AT, #  FR AR e
P R VAT X SR B8 54 8 (Field Of View, FOV) [k
AN BRI TR BRI FOV B An 4] 1 B
N, A S AR I B I Sk A, A S R A% T [R] ) B
B9, RIEASEE A B, S 2R A 1) T 1815 Rl OB [ s ]



b

5 8 14 B, 45 HET AVR SR HILA B X ZRHLFR e il SR Gebr il - 933 -

(SFER Pttt o IR (T R
BEHRA R (FOV) 4 b CRERUIE I T 74D = A
MU= SR M LR L s 2= %4

1B [E AR, 5% o B B AT AR 91 b ol 28
bo BIRARAS B AR D S AR R 3 o A LR A AR T A
K2R a EUE , NTTTECAE FOV b Y R/IN, HF X
LT UL ASRE EDWH S0 S8 3 37 BRI A XA
ARG I I N, W25l AT DGR I X O£k
1 FOV . IR (AT UL 183480 X 2 O Al W% ) FOV
JiH R AR I B T S S 1) DR B K SO B T AR AR
TR S 2 T (F2) o XFRRLHDE 5 IR
SRR LG, 280 RO SO IS T 1 RE ST EY
SR AR U S XS FOV

1 B IBIRSREEFNXR

Fig.1 Relationship among focus, lead and radiation field
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Fig.2 Principle of simulating X—ray irradiation field with visible light
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Fig.3 Overall scheme of X-ray collimator control system
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Fig.4 Frame structure of X-ray collimator control system
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void Exncircuit(void)

{
if(RDATA==0x00) /4144 %] 0x00
{
PORTB|=BIT(0); /0] HEHLIER%
}
if(RDATA==0x01) /U] 0x01

if(RDATA==0x10)

if(RDATA==0x11)

{

PORTB[=BIT(1);

}

{

PORTB|=BIT(2);

}

{

PORTB[=BIT(3);

}

PORTD|=BIT(6);
if(RDATA==0xFF)

{

/I i AL B

/AR 0x10

NN RS

/R 0x 11

NGRS

IFT ST I
/1N R OXFF

PORTD&=~BIT(6); /LTI

}

Delayms(100);
PORTB&=0x00;
RFLAG=0;

}

//PB HEAK A7
IBRELLIE R
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Fig.5 Connecting circuit between AVR single chip microcontroller and MCT 62

void main(void)
{
DDRB|=BIT(0); //Fic & f# ] B AL 1E 5% i s 11
DDRBI|=BIT(1); /Pt &4 ) AL e i
DDRBI|=BIT(2); //BC &\ ] AL IE &5 11
DDRB=BIT(3); //Fit e 9\ ] FLATL S B i+ 1
DDRDI|=BIT(6); //fic & kT FF i i 11
PORTD&=~BIT(6); //KT Tk HiA% o -
PORTB=0x00;
Init_kb(); G ERRiN
Uart_init(19200);  //J45% 19200
while(1)
{
if(RFLAG)

Exncircuit();
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Fig.6 Serial communication debugging
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Fig.7 Software interface of X—ray collimator control system
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Private Sub Commandl_ MouseDown(Button As
Integer, Shift As Integer, X As Single, Y As Single)

butl = Button

Timer1.Enabled = True

End Sub

Lead leaf

Private Sub Commandl MouseUp(Button As
Integer, Shift As Integer, X As Single, Y As Single)

Timerl.Enabled = False

End Sub
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Fig.8 Mechanical structure of X-ray collimator control system
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