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ABSTRACT

Volume rendering in medical image is used for displaying related structures of
the human organs. However, this reconstruction method requires the iong computation
time for calculating an image in each view. One of such fruitless computation is ray
casting and composition of the image in which the rays are in the background of the
image completely transparent. In fact, the completely transparent object does not
contribute to the quality of the resultant image whether it is included into a composition
process or not. Therefore, to speed up the process, it is unnecessary to render the 3D
image when rays pass through such an object. This technique proposed in this thesis
applies the 3D distance transform to form the distance volume, the distance between
the completely transparent background and the semitransparent object. Rays use this
distance volume to skip the unnecessary steps within the background region. By using
this method the rays can access the semitransparent object faster than the traditional

method.
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3.6.3 WUUANABIN1TABIA919U89 Phong (The Phong lllumination Model)
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(4.16)
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5.2 n19Imgzesnig (Distance Measurement)

Tuanuunadsainnandlugaanissasniessudnainiga 2 Ana  veanadluszes

e © i

nseuddngivaiumila aelunw N5l AR AINBITE =N N NRAR DA

q

€

Ve =l

thuanunsovinldail
iosnuun D, QUAT r Lﬂuﬁﬂvnﬂ?;mujmﬂlumw disty; (pg) (HIUTEEENIEENTINNAA
p WAL q A aduonlan I dwsng M sunnelunnianeaiuaziesdenndeaiudenls
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disty(p,q) = \/ (px—ax) +(py—4,)° (5.1)

diStE(paq) = (pl _qx)z +(py _f?y)z (52)

auns 5.1 unsAnusrasnegadidauiuiasluansiaunisi 5.2 Gundn

FLHENNEARALUNIRIAD

= a a
5U# 5.1 Rafvasscuzniegpamn

522 sTaEvIdWULdRUaan (City Block Distance)
qé’ [~3 =4 =l dll dl 1 o ars
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5.2.3 SEALYNLUULERURSA (Chessboard Distance)

srazymanuasuefaflunislsannmenu sessrarnegARiBauEnalanikus
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qzliszazndundn TATTUENWNITUINAA p UWAT g HULTNANY

Achess(P,q) = max{lpx—qx » |Py "“qyl} (5.4)

5% 5.3 AarvessraznauuLLITAUeTA

5.2.4 seazyakULLTNWes (Chamfer Distance)
sraznanunsnafifunislssinnszaenegrdvisuiina lndiReamnnndn
NN A LR ALALITALIATA ANHUIBNTTETNNULLHTNRE LAY A WAy B Tessas

U

NNTEMINGA p UaT g Hilandeil

distcpa(ap)(Pr4) = a.max{|px —qx|,|py —qy|} + (b-—a).min“px - qx|.|py —qyl} (5.5)

=i avq e '
E‘Lh"l 54 ﬂﬂﬂﬂ]’ﬂﬂ?:ﬂ:ﬂqQLLUUWﬂNL'Nﬂ?
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i
ANRLINITNLINTLEENNTRURRALAT Tz duesaTluduidn (Subset) 289

TUAD 1D a=1UAY =2 AslTUTEHENWIRURDA WAL a=b =1 ALTUTTUENNTALDIA

5.3 n15ulasszazvng (Distance Transform)

NNTULAITEIENIABNITAIUIUMNT T EEN T AUTIGATININIRQUATRINUAY HAe
d ~

Weflnwluu? | 3aTmg O wazanuds O nsulassraeniaaza¥awtailusranieh

] £
awmisinigala Wdidng 0 Gelenuresnisulasszaznaaiuisadaulinall
D(p) = min { disty;(p.q), g€ 0} (5.6)

54 N1sblassEazn19dgaIim

5.4.1 n1sulasseesniegARIALUARING

o et a el dl ] o al -il o é‘ '

fanessunsulassrasnvgadmeuiihauladanessunilagniiaustulag Saito
uay Toriwaki [16] Haanwsnlaandaneioniasilaniussasnianiaeans a1muiunisinlas
srtTNgPRIALUADINRAsuLNean usesdunew

A4 o a PRy -

iU {p, . e (1,0} 0<r<n, 0<c<n uniduwnidludeyanimuuuluuds

n, \WusuanLaalunw uag n fusanuaupadullunn

& o
54.1.1 n1sbUaIATIN 1

nwduwnazgnuladludnwnsinaasiaings  naviinsAuAIIusasiin

IRAIENNITN 5.7
fre=min{c= )%, p,;=0,0<j<n.} (5.7)

&
5412 nsulasasan 2

3’, o L

Awdunmildarnnisulaseiail 1 azgnudasludnsazaedindionadan Tawvi

N13ATUITUANTDILARE AR AN UAIANNITT 5.8

g =min{fi . +(r-0*|0<i<n,} (5.8)
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%
as asl o =

sanessutarunsnun g ludminasaulsd  dmsunislddanassniilunisudassses

u

NANNRznanesa llnenas

542 nswilassrazmandaiasdain

as ad é’ o d. ] di o

sanataunisulassasniauuuiiiiunisiteuiseiliaaiugedan  Ingdauusn
Wunsfiansaunluiinandih (Forward) aanniasyndreunsasniwlidayuanan uazdoun
aauflunisfiansnndeundu (Reverse) laaFuainyuaananaludoyudreun lunis
Aarsanuaazduiuazldmininfiuansnaiugesss (U 5.5) Tnefingaqannng

o

RanranegazgnuanidrfuszesniafieguuniininluRiumisiinesiy anduinialu

1 1 13
=l o ed

AUMINTNAIRRIsUIREgNUNUR A AN iaE NGATEIHALINIMATT

q

b Ao <——Tg\0a
a_ioi—r bla|b

(n) (1)

51U 5.5 wihnnldlunisfiansaunudazdad (n) wrinnnnldawnulldnendn (a) win

o 3 [y o
ﬂ’]ﬂﬂl’nﬂu}ﬂuﬂ@uﬂﬂu

s s -=ll‘ Y e - « ;7 = di'

danessunaturnMivmmAIngdszaLn e ldvatLLY A9 W a=1 UWRY b=2 A
Wunsudaauuudsuaes &1 a=b=1 azifunisilauuidauesn uwason a=1 uay
b=1351 azilumaindusuines a1neideees Borgefors [16] lddN1sAMINLANI8Y a

= o ] = a = o = gy d‘
war b e liAnuuAnAIgegaeawsEnduTaiuaznsIndg ARREllA oL g e

Taenslduanniseail
0fMuR my =] pe—gy |, my =| py —qy | SEHENNIENINIANIA p UAZ g AN (5.5)
b %
quiflusatl

distepa(as)(p-q) = amax{my ,my} + (b—a).min{m ,my} (5.9)
3 an v o o
fANNE 9 my = my WWAR max {m ,my} = my WAL min {my ,my} = my

distepaiany(poq) = alm) + (b—a)m; (5.10)
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=a (m-m) + b. m (5.11)
HRGIN9ENINNSEE I ARLARIBILAS UTINETAD

dist, = distepg(ap) = \/miz+m% = [a. (my—=nmy) + b. my] (5.12)

NNUA a=1 UAT b=d<2 WA 4 TmuIzanngalaainnisnlid1geqnaes

]
=l

(5.12) HAiaeign IneAgegnaziinauld 3 naniae

1. my =0
2. m =m
3. my W ayiusHATueue

b

lunscin 1 Wuauni9 (6.12) axtluaud daulunstifianadla my = m UazNIMUA

u

M=m =my 8NN 5.12 aziilu

disty = distcpapy = (N2 —d) M (5.13)

=l g

anmfulunsdigavelfaannisieyiugese (5.12) Waeuiy my, NAnduauda

[
my = % .m (5.14)
WNU 5.14 8411 5.12 UASAUUA M = my
dist, - distcpaany = (N 2d-d* - 1) M (5.15)
Fnfitesfianaasrngagaduysally (5.13) uaz (5.15) @:Lﬁmﬁuﬁﬁmﬁmmﬁuﬁmm
Faarld

D S E iy (5.16)
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) | |
AUTUAT a Uar b AN THANNUANAINTENINTEHENE ARIAE UUATTTHEN TN

waflAfanigana a = 1 uaz b = 1.351

5.5 n1suilasszasnied@IndF (3D Distance Transform)

55.1 nsuilasszaenisgafinEudINdR

aa a =l ar L
CHINN 3 UA WUUEARLATY HUANHULANNANNIT (5.17) AD

Dauclidean ity ) = by =V )2 # (1t =y ) +at; —v, )2 (5.17)

AINBANBToNTIAY Saito LAz Toriwaki [16] lunasutasssesnisaudmasuuatiy
ANNTUABUEIDNNNA (v, . € (1,0}| 0<b<ny, 0<r<n,, 0<c<n} Unudunniiudeya
Wumennanutmwuuluud  Teedl s dlususwsessladitnaunainm g, 1y

UL NN WaY n iR NINARANE LAY

&
55.1.1 niswilasnsan 1

nanaunnazgnulasludneurianiaa (Voxel) fedaniaa TABNINITANUITLATILD

WARZAANIEAAIANNITN 5.18
Jore =min{lc= )%, vy, =0,0<j<n} (5.18)

& &
5.5.1.2 n1swlasnsan 2
3

naunniildannnisudasafan 1 asgnudasludnmuzaeduiienadind Tagmin

NTATUILATBSUARS ADANIAIANNIN 5.19
Ehre =min{fy o +(r=0)? | 0<i<n,} (5.19)
& a
5.5.1.3 n1snilasAsan 3
Hlunrsutasszasnielunwannuaesd ladaenisutasszasnialuuuaunuiiiufay

n139 5.20

By e =Min{gep e +(b=k)*] 0k < ny) (5.20)
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