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Abstract

In radiography, the radiographer needs to set the patient's organs parallel with the image receptor, and the
radiation beam must be set perpendicutar to prevent  X-rays distortion and magnification. In radiography, it
is imperative to proceed quickly and with extreme caution when dealing with patients with limited mobility,
such as the elderly or those who have had an accident. If the placement of the image receptor is not parallel
with the X-ray tube, there may be inaccurate degrees of adjustment. Radiographers may also be required to
hold the cassette for patients with limited mobility. The purpose of this research was to develop an instruction
set for sensing the x-ray tube angle adjustment, and a 3D model for automatic image receptor angle adjustment,
using a computer program. The instruction set can only obtain the angles for the X and Z axis planes of the x-
ray tube, but the plane of the Y axis angle of the x-ray tube must be measured and the results entered into
the computer program. This is a basic development that requires more study to develop its potential to be

completely accurate.

Keyword : Instruction set, 30 Model, Image Receptor, Computer program
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2.1 fretraindidlunsdnmmnedsddmiudUoeiiidedaindrunsindeuln
2.1.1 Lateral Skull (Trauma) [1]
nsdan

NumsumyuAsyzdUe tngliuin Midsagittal plane u1UuwsUTUNW WAz Interpupillary line

2
s

daannusuiunm warlvigUaendumelavugyinnisdae
ANINA19E1393

2 dwnilowua External acoustic meatus

g‘dﬁ 2.1 n159a97 Lateral Skull (Trauma) [2]

2.1.2 Cross table Lateral Cervical Spine (3]
133891
’Lﬁcﬁ’ﬂwﬂﬁaﬂ‘mdmmmalﬁﬁﬂwuauéi”’aﬁamdlajmﬁu
nfenansdhied

Aaannfuwsuiuzuneumis Cervical spine C4
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g‘dﬁ 2.2 n39a1 Crosstable Lateral Cervical Spine [4]
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2.2 UYaneniinasanin
2.2.1 Distortion n15UALUauYa9In W
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Distorlion (Magnification)

UM 2.1 uamsanvgmsdaiUouresnn (Distortion) [5)
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2.3 sTUURNANsINszUan (Circular Cylindrical Coordinate System) [6,7]




JUN 2.5 uanssyuuiiiansenssuen (7]

MNFUA 2.5 waneszuuRdansanszuen Wuszuunildvendumisvesynluanly defids
(p,0,Z) %30 (r,0,7)

1oy
pvser Hudalvewsinszuen wiaszesieainunu Z
«:j LY v 3
6 Jugailuszunu XY fdaanunu X ludwws r

Z \Juszezainszuru XY fegetiv 90 P( r,0,Z) Judugauifianssnszuen

2.4. nMsuuwnu (Rotation) [7]
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Roll

X Y
Pitch

sUfl 2.6 uananmsvayuwuy 000 (000D, 00000, 000)
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. - R < o 1]
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W3Blnu Z amsnasuten1syulang

2.4.1 wyusOULNY X 1138 Roll

/ 3

JURN 2.7 uanen1svsfusauLnu X

9NgUT 2.7 wnu X gy viliafidaunu Y uag Z wWaguuasmuaunis el

X1=X 2.1




Y1 = Y X cos(B) - Z X sin(0)

Z1 = Y X sin(0) + Z X cos(9) (2.3)
annsadeifedluguuuumindld dail
1 0 0 0
0 cos(6) sin(B) O
1 Z 1 = ) J )= 1 : 2.4
[aysz, 1] = y,aal) —sin(8) cos(8) O (2.4)
0 0 0 1
2.4.2 wyUIBUKNY Y %38 Pitch
.
4
L Pitch
g >y
/,///
e
X
g‘uﬁ 2.8 LARINITUYUIBULAU Y
NgUT 2.8 unu Y gy vilimfidauny X was 7 wasuwlamuaunis il
X1 = Z X cos(B8) - X X sin(8) (2.5)



Y1

Y (2.6)

Z1 = Z xsin(8) + X X cos(0) 2.7

o’

anunsanduliegluguuuuiumindla fadl

cos(@) 0 —sin(8) O
= 0 1 0 0
Poys, 1= oy 2l oy 0 cos(e) 0 (28)
0 0 0 1
2.4.3 MIUTBUKNY Z %39 Yaw
L
Yaw
Ve et > Y
<
.
U 2.9 wamImIVIusBULNY Z
N3UT 2.9 unu Y vy vilsianRdaunu X uag Z wWasuwlasmuaums il
X1 = XX cos(0) - Y X sin(0) (2.9)
Y1 = X Xxsin(0) +Y X cos(6) (2.10)

21 = 7 (2.11)
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cos(B) sin(8) 0 0
[x1,y1 24, 1] = [xy,2.1] _Sm%e) C‘(’)S(e) (1) 8 (2.12)
0 0 0 1

2.5, ngwfaauaians [6, 8, 9, 10]
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venanil ngufaaudmans wiefiiSendn Kinematics agnafansRasanmaiumg (x, y, 2)
Wensuyusemusavdesiaveduuna saufansRiansamyuesmusiagtenorasuauna eadeanslv

2 A e e ' o v
wrUnaLARoUN UGN (%, v, 2) AUNRDINTT

2.6 wisnfiwasiauningwnudsn (Denavit-Hartenberg) [10]
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Fuamegsumidlaluszuiu 3 ilunisdanansaniiinmeg sudawivdeld Ao viegwlsiely

Uadnﬂ!\va

@ { v v & Yo 1 e ol < o < a o
Gl’)LL\JiﬁﬂaW’J‘l)’mmuuuu’ﬂ‘vﬂUnuﬂuﬁl%ﬁLﬂUW&l@NiU SUUS LALLN WITUELRBIVDI LAUIINTUNULUIAN

vi3e 19@aee D-H Parameters

Jui?l 23]

Toint !
a o VG o,
s
{o L Link i+l

e

i

Teapnt 1-1

Link -2
e

=

L ]

JUT 2.11 wamansadwesveaauninewnudin nsdivasenuuvu [10]

Yu

NN 2.11 wanawsnilinesnnaglu D-H Parameters lunsfilves dasiouvuvyu  (R:

Revolute Joint) wiaziuwdsidenusasaludl

ai A STULAINUNU | -1 Z DaNU | Z I0euMuINU | X
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) o e o vt { . . .
Togduusiasunlas A 3 6 lagszes d AW dqunsalferawuutaou(P:  Prismatic Joint)

o o d LA = 1 =
fudsiagum fe seey d laeyy 6 lAAsh

Uil 2.12 wansmisfivesveanunineunudinnsddesonuuieu [10]
JUTi2.12 gransnedungisnisimuannussil
1. Bunngruivusunuesdudu 0 Saufuunudredman

2. mvusunulunsazulesnunpiiovilasliunuvuluinususiun 0 wu z, ludwwesde

sauvumyuvsetarouuudeuianvamny z Wlufienvesnainiiules
3. fuaunuvesiules daluligauununiswgulasliunutduiuunu z,

4. fimnn9vaauny x; nlalaglauiainuadwsass Cross Product Zo X Z; WAagkauazgn

° o v 1
ﬂﬁ%umwa’luﬂawmm‘uama%m ﬂ’)uIU\‘i

o ey

5. nsaidlszezeavianasiiszey d viedlill d =0

6. unu z sgsanluiuafeaiuununIvuveiene
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1. deusunusy i — 1 lufieniavesunuiiin x_, afilsiudeuwdas deyudavesdens a;_,

o Y Y v o o A
nmsideuvuuildennassiudinudunis

2
i
-

Transy_,a_, = (2.13)

[ s B
O O O
oOro o
=)

v ed o X & = a & ay v a o a v
2. WHULN?NaWﬁWLﬂﬂsuuﬂ’\ﬂsuumauw 1 S8ULLNUNNR Xj—1 ‘UQN‘]@@LUaHULLUa\? WJEJ&J}JUWUEN‘U@G]E]

aj_, NMsvyuildenndeaiufinLiiuns

1 0 OFEEIG

—| 0 caj-y —saj—4 0
ROtxi—‘l,ai—l X 0 Sai—l Cal—l 0 (214)

0 0 0 1

3. [RaurUUTLAWSTIIARTu ATURDUN 2 Tufirnisesunuiiig z; TuAnTuantunoui 2

MeszezidouTuIureItane d; MsldeuruIuiidennanaiuiaiums

1 " Ong—0
Trans,, ¢, = % (1) 2 C(i)i (2.15)
0 00 1

' v 2
6l o v

4. myuwlsudwsiinduanduneud 3 seuunuiifia z; Jedildiudeuulas meyuvesdass 6;

msnuilaenaseafufiiniiunis




cB;—s8; 0 0
ROtzi,Gi = Sgi C(?i ;) 8 (2.16)
0 0 01
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1} Feaunsaruanlang

it = Transy,_, a;_, Roty,_, o;_, Transg g, Roty, o, (2.17)
Cei . ——sGi 0 aj—q
_ | coy_450; cojy08; S0y —djsaj—_q (2.18)
So_180; so_1c0; CQi—q1 d; coy_q '
0 0 0 1
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milsiednunslassadhsndedsvlenidonsiuinsie Wi yudnvesiusionilan 0° vis 90° diwan
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2.7 auddnsUnantin (Forward Kinematics) [9, 10, 11]
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x<¥

Uﬁ 2.13 SNWAIZAULNUIUDY X Way v [11]

NFUN 2.13 annsalisuaunshuunazunulidestelud

X =1, cos(0,) + 1, cos(0; + 8,) + l3cos(6; + 6, + 03) (2.19)
y = 1y sin(8,) + 1, sin(8; + 8,) + I3sin(6; + 6, + 63) (2.20)

2.8 RauAtEAsHNAL (Inverse Kinematics) [9, 10]

WunisTinmgimilaiduvesiudsdede Tunadresiuviasirmanisuyuuesjueudfign
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Auau i dmsurusudwuueynsuuas Jayvisausansundusziiaauadududounindgm
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¢ v v oA Y ] = aa v = a a .
FAUAFER IV UN Lua\iﬂﬁaﬂqilﬂﬁaumluﬁqﬂum ﬂgﬁma\?lﬁiﬂqUW'DEJLa‘U']ﬂmeﬂa@LLUUWLﬂl":’ (specral

o

Euclidean geometry) wazni1sdeainu3givesdesis ldauiglivesmairruiuiieidesiuileddu
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