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Anthropometric Analysis of Face using Local Gaussian
Distribution Fitting Applicable for Facial Surgery
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2Faculty of Biomedical Engineering, Sahand University of Technology, Tabriz, Iran
3Faculty of Science, Islamic Azad University, Ardabil, Iran

Abstract

Human facial plays a very important role in the human’s appearance. Many defects in the face affect the
facial appearance, significantly. Facial plastic surgeries can correct the defects on the face. Analysis of facial
color images is very important due to its numerous applications in facial surgeries. Different types of facial
surgeries, such as Rhinoplasty, Otoplasty, Belpharoplasty and chin augmentation are performed on the face
to make beautiful structure. Rhinoplasty and Otoplasty are widely used in the facial plastic surgeries. the
former is performed to correct air passage, correct structural defects, and make a beautiful structure on
bone, cartilage, and soft nasal tissue. Also, the latter is performed to correct defects in the ear area.
Development of different tools in the field of facial surgery analysis can help surgeons before and after
surgery. The main purpose of this study is the anthropometry analysis of facial soft tissue based on image
processing methods applicable to Rhinoplasty and Otoplasty surgeries. The proposed method includes three
parts:; (1) contour detection, (2) feature extraction, and (3) feature selection. An Active Contour Model
(ACM) based on Local Gaussian Distribution Fitting (LGDF) has been used to extract contours from facial
lateral view and ear area. The LGDF model is a region-based model which unlike other models such as the
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Chan-Vese (CV) model is not sensitive to the inhomogeneity of image spatial intensity. Harris Corner
Detector (HCD) has been applied to extracted contour for feature extraction. HCD is a method based on
calculating of auto-correlation matrix and changing the gray value. In this study, dataset of orthogonal
stereo imaging system of Sahand University of Technology (SUT), Tabriz, Iran has been used. After
detecting facial key points, metrics of facial profile view and ear area have been measured. In analysis of
profile view, 7 angles used in the Rhinoplasty have been measured. Analysis of ear anthropometry includes
measuring the length, width and external angle. In the Rhinoplasty analysis, accuracy of the proposed
method was about %90 in the all measurement parameters, as well as, it was %96.432, %97.423 and
%85.546 in the Otoplasty analysis for measuring in the length, width and external angle of the ear on AMI
database, respectively. Using the proposed system in planning of facial plastic surgeries can help surgeons in
the Rhinoplasty and Otoplasty analysis. This research can be very effective in developing simulation and
evaluation systems for the mentioned surgeries.

Keyword: Facial Soft Tissue Analysis, Surgery Analysis, Orthogonal Stereo Imaging, Facial Key Points,
LGDF Model.
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(Figure-1): Facial landmarks in the lateral view
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(Figure-2): Facial anthropometry analysis for Rhinoplasty surgery.
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(Figure-3): Structure of ear normal. (A): The distance of between points including: A, B and C from the skin in the normal state
is 10-12, 16-20 and 20-22 mm. (B): Anthropometry of ear normal.

5 ' hsS WY Gl b ol 55lss (o) Dyl
[18-20] el yos by o1 bl |
Aol s b Cls o )5 5T el
az)o Vo 5l SeS asly 5 e 5l eigsle 9o 5l 568
slod 5l gam ol 09 5 i Sy, el T 4 s
salgs Sl des p Ojpod 95 pall (i b g 55k,
OOz g 50 gl (Sl Jes,d
5 Sloly usS AY (lgf oo (555 034 Gayb 5l (pheS

! Auricle

g ol ol o &l By (gl (2>

b (2l opl o S ol o b oS >
b oy Job o gol)ole &jgo a5 1) oS conlial
2 ol g ol odal dgzga Eoly> Loa
397 A5 el 5 ojlul b (SogS o0 51 ol 5l (6 b
B gl byl 58 Saelp &Sl b wijls S
a5l i Soldl JSie gl b g 0098 canlie
praie Sy ol Bun axis s wiis o095 by T

P ol ) 55les 174 JLo


http://dx.doi.org/10.29252/jsdp.17.1.61
http://jsdp.rcisp.ac.ir/article-1-868-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jsdp.17.1.61]

Gilo 9T 23595 Jl 03wl b o A ) 3 ) Heldinds o (S pkegi9 )BT LT

g e 9 ul?b.:‘ )'4‘5,43 B )Jé}g))ja ‘5>|95 ‘Al..\‘ s‘_‘)sol)
L) Qil@)o 9 ] 00D JLQQ‘ 431340 Jllté L_Sij) )”.43' S9y
J.An )‘ eolazal L o o> LS‘?Sl? sles )913l§ djl“‘)li:"‘
Do sl oolaiwl b aneS alads 9o yo,Slay ¢ Jlad Hquls
o.).,i)\)lg_ 6[)‘9) 6)71'?‘))."'\3‘ S ).‘é}é)ja Joj.la> ‘Qsol)
cux [23] LuillSen 5 Aeid il (g5l \S]
9 L)"w5) Lg).l?.a.'l' él?f.ﬂl 9 04> u_ii)lnﬁﬁ.g dd-so 6;:.?0}‘&3‘
L5>|)Jc> ‘) slasleles oz ‘_élj.la‘ Jj)?_ 9 O )| Slads
‘5>‘)? BN o)g)lf )5.‘&;44\3 alolis uJ‘ as A}'o&;
I.g asloluws u;‘ ) .Oyi'a‘s.a Aléjf )lféh \c‘slw){g:s)ulg
Joe 0550 Glhlews palar lal (g5l xls (6,5 54
Sgngr Oyl x5 B0l oKLy 51 Sdygylaly ol
POE PENE Sl bl Soyz 9 ez Suleio g odd candse
watls blas g5l IKaT g [24] 50 ol 00 Laduine
B o)g)lf > f")fﬂjlﬂ“’ )"El‘a‘ S99y » oy (5'3'3[? Lglm
[ 054> &Sl? sles )93.3'5 lazs! “slw)lg&;g.) G>‘)? }4[31
O Gl 00 SIS add ygas Jlad ,9uilS Jowe 5l solazal
rn‘)fgl.m.:b )‘ oolazwl lg ‘(5""l> 6[4;.3 )513l§ C‘)Z».M:‘ )‘
ulg.a..,.m.\ )L))g L)...M:La 9 (AHOG) )L)CA.Q,? Lglelid‘)f
6)¢fej|¢3| S A.Sl? EUESH )‘ ua&l.i} alas; ¥ (SVM)
00lj o5 Ailoads (gl ,ISn] il >ls 40 39290 L5
6[;@3 ua.>l~a Llas 6)‘..»)[.&“1 )55244.3 [25] &3‘)lgaﬁ 9
N4 . (= . .
AAM J.\A )‘ f")fﬁjlﬂ""‘ )iﬁl“a’ K9y » T ‘5.:.:‘.?
gz parle akis YAY 51 ey ol o ailes, S solax!
OQ)LQ‘? Dolas UJ‘ Oy )l 9 o oolanwl 4..:.]9‘ szﬁ.fél:\.
8,8 ey oyl 2l o 56T Gl ol akag;
Cuip als bla ol ile, Ko b wolgiys g oad
ol 038 (6,803l caidgi )l >y 50 o Al
&9 2 sriee a3 onlS (he) S gk ol 5
9 0% LS'?SL? 6[&3 )513'.5 Cb?:w‘ )923«)43 63Li4 u.»..wsf
>z Slr oz Grtessssl Ul cez hsS Hsnils
allis ‘515 )ll5l~4 RGOV P W 4§|)\ Gaw){)s:‘ 9 ‘51,..:)13:9;1)
x ‘5.;:..?4@ J‘.xs )9.«.:'.5 Jduo Y L}“‘Z) B 1| Qjﬁ.o u)‘ Le
JAL.:B Y u,u?!) .09..‘:3‘541 ool E:«bsl‘ sjlin U"""?f 61)9)
9 lel.w){gfg;g.) k5>|)? GLQA-;LQLMJ 50 Lsf)Jj C‘)ﬁtlwl 5525
)b 9 Lﬁé}l.wodlti‘ Gills ¥ m?u )J u.wl ‘j*wy:j.\‘ k5>‘)?

ols paplez |y aolgriny &) g 6,8 ama O i

lo 295 51 (S0 a5 (S)90)d izen )5 FSUIP e &
Sl des Gk 5l wal YL R A oo
[21] 55 5 0 4 i |y ] o5 o s

(S AV GSEI sl o omliily ) Bl S
BT N o B O A R PR C
2ol P s e Fro00 (s sbay (355 sk
ools las (1) JSs j0 aS 0oy (565 Job 700 sga>
b eSaln Aols o s S5l o yipteo 5| o5 el 0
51320 Vb b : Lol b dws ;5 45 wens] yoo Canigy
B (I S ) 5 oSl s 25 Sls
VF AV e iy Jolsd ol 550mme sl (g S 05lall
18] aiid oo oo Y=Y+ 4 Y-

Ly ool 5l (pam canal> jo ol 8L LS o sl
A Coed gl 51 SO L GladsS g0 e AV aS wleass
2 K8 s S Tz 365 Bl dz (6500
cely Wy o oyleinl ol el Tyl psS bl
oWy Lable lacen] (Sjslnid st
Gkl oM (nl (goled 0l (055 50 ofsa 5,3,
[19] o9 oo S5k (Dbl (152

5> Sresarsl Ul 5 pspde b aSyl @y azg
Sl e Olal )9S 50 0 5 e S
@ aall o ol sl sodbgl (ol g Gedlsh,
5Ll e o gl slo)lS Aty el meds
b by, ol sl a5 oz Sla >l )0 98 b opr
Ly el i Sguse

e el gliiety [22] e 5 i
iy Lglas o S 5 8l sl sty
09y ke @b sl 1 eadsl sblyy xSl
S 3l o9oly (bas whe S (b,
et Sl BlF e Solopngas 3 L2L; slase!
5o andl play ulSal SO Ll (gamge milgy jo o]
Sl ad oo ounel pl S ginn (patie S S Job
$9y b oz Jolo bl 90ly slad o abi S
rSoil Cuz [22] 5 ool gomgs slas o L
s 5 sl U i S5 aly JL¥lsl sl

4 Belpharoplasty Surgery

3 Histogram Oriented Gradient
¢ Support Vector Machine

7 Active Appearance Model

Y el ) s,li YAl Jlo

! Projection
2 Prominent Ear
3 External Ear

uak\.ﬂb Js.‘.m 9 axsls S99 u‘)‘d‘al*ma B lags L5>)l> A)“?f

| LJ’“; 635)'5 9 Lsil:..o Comnd A g_)l....;lx.\)l


http://dx.doi.org/10.29252/jsdp.17.1.61
http://jsdp.rcisp.ac.ir/article-1-868-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jsdp.17.1.61]

2 &S (Al 5l e gaze QYL S » 25 L
Sl ) Spgot pedl o edniR slp by
129]

a=Ug, M

@ Glopl (Sluor G poal (0 X ahis o sl S
{29] oS R p85 ) Djgeots PSS gl

O 2 {y:lx —y|l < p} x)

sl p(eQ N 1)) &l 2 B3 L Spge ol 5
QNYy leny e Jol d(y) Sl whas
Oy, JL~,>| ).u socl8 U»LA‘ » Q)yo U"‘ ).) LML

{29] 0l anlss @y 15 5 O jg0ns

1 0;nY, ;N
p(yett 0 6,]1(y)) = HLRDIOR0D )

2 GraSE i w565 pAE)IyeQ N Oy) o] jo o
sols olas pix(I() ol L g o3 QN Yy &b
05gs 0 N Oy &b iy ezl p(ye; N 9y) wed oo
5 0092 1(y) (6ymS 1 Jlake i Jlixl 55 p(1B))
ol ) g b ol 5l g iiee Jdow
2,5 e

widly Jie 4>l 52 (9)0 SladuSy &S0l 2 22 L
Cewddy (Fy30y0 kS oy Jledol diiin Sjge al 0
129] 098 aicy 5 Ole a5 ol wales

Hiv=1 Hyeninﬂx pi,x (I(Y)) (\c)

S5 A el a8 5 o K (F) Al 5l a5 9050
129] o vwlem Lo (65,0 deS @

ELGDF = yN 000, ~l0g (pi'x(l(y))) dy )
QN Azl o s i pjs Sdas jglatea
5 oemesS S8z @b als b, 5l sline glgil Dy

LGDF Jaw ;0 .5l 049 Parzen (5ol e cpess
oS I 2l boas Jlisl Sdae cus

obly 5 (Sl &5 Sl (nl 2 (558 5 S (0 ool
{29] s it Gl (psS @58

pix(10)) = mtxmx) eXp (_ (uz(é);g?) ) @

&3 » e Jd el Joe Y
S0 amwgS

ke bty (niEse 5l (So W el sla o
ol byl ais ojye (o3l KET 5 polal ga iy
alyogasme golawd Cod gie OS> bJae o) 0
b Jae ol (Jd 1455 sl Jus 10 04250 slacusgase
L;LQJ..M .d.::-l.? P e LQLQJ..M 9 A.J P e LgLaJ..Lo
&lp peas (LolS asle ad Dbl 51126] 4 5 o
4 bJos 5l ge pl S oo ooliiwl Jd gl oS >
Ol g Db b pslad gl i e g 009 (elus by
Ja...\y a.)...i».)jm 5~...>L\ C)L> 9 J.>|\> Lg)LoT SleMbs! L
6‘)‘0 d.J » LSM L_QLQJJ.A A Cond g 09g2 M‘j )9...:6
peal GLolF a4 WSl cass a0l bl
O b s AL slesl sy e g sl (sl Sy
@Sinl pgd WSS Gungisy (RSuiels, Ojsoa | 4l
A g A (6T Comlus S Sledbl 5l oolaiwl b
[29]

e 4l (e slados (pioge 5l (S
ol CV) ol oo coe ol [30] pmgoly
CS1gSs e Sl Db b pslal i o Jesyd
sobieds (Jdo ety S o &l 1) saes A
LGDF (fs) 5l oxtz (o5l sles jls 550 )55l gl 5
DAd g S8 e 4 Joe s aF ol oul oolatul

Gan sy S LODF (ot Jlad 955 Jsa
L"" ) g 00y WLM M>|9.&4)~c dliﬁ A L) JJBLAJ
b oiewss s dbwsts poad G slaoud (Joe
oo onl 3 0elos oy piie lagml)ly 5 Sl
& 5 03,8 oslisal (e (romsS 358 b (5551 el ]
Olyedr G slogulyly 5 (2She b mhaw dsgee
zdaw dcgaze all LGDF Jow ;0 0g0 o0 Gy y5 o piio
aeS 1) 551 @b oS 0ad (Lb (LS (b2 plgree
duo&owq)wc.hu@t{dyd&b‘sw;
129] o9 oo hais )90

Y el skl Ivad Jlo


http://dx.doi.org/10.29252/jsdp.17.1.61
http://jsdp.rcisp.ac.ir/article-1-868-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jsdp.17.1.61]

5
3
b=
2
2
4
)]
X
B
4
Y
2
2
2
kS
%
X
g
3
i\
3
<)
2
i
D
g
D

- f 0 = y)log (p2x(16))) Mo () dy

Sy adgi JyiS g ya0 phw degame Ble J i8S o
D9l oh Al ) Dy gsmie Jeb S (V) dlayl,

129]
L(¢) = [|VH(¢p())|dx = [ 8(p()) IVp(x)dx  (\Y)

Q—l 6)“-\’.li. 9 C‘L’“‘ AS gano cgl’i Jolss 5230 Al sl
Acgome pakall Ojlie oaiS o oolatul Voulas o jle

:‘59"2’6" ;ﬁ,{)xs ) S yg0ds c]a‘.u
Ry(¢) = [, p(IVoD) dx OY)

&b 5 eoles Sl S !l Jumsilily 6 G p 1 0 a8
Oleay el P(S) = 52 ey Ol ly Jemiliy
&b o b e ool S o5 Gl Gl 500
b bol,S Ll oS jabdy gl g Ry ypal Jueiliy
OeloaSs jshiieds aineS bl 5l (K 4y Iyl dcgaze
ol 5l Ko aiS ge Jles! mlaw degome i Hlais e (S5
shls as” ol [28] Single Well Potential Jawiliy ailes

:°9'::'L5“° u.:.i)x‘i 5y Sygedy g 00y S=1 alas; B 4..;:.05 «Sﬁ
1 2
p(9) = [;(Vp ()| - 1)?dx Q9

O ygods 6)))‘ Q)KJ.AL ) \*\f) .‘agb) ws))' l..» 47'::.13)0

[29] ‘)3‘:’(5& 4.,.MJ53 BE3)

EJIC‘GDF(d)!ul(x)luZ(x)' alz(x)lo-zz(x)) (\A)
- f w(x = ) log (p2x (1)) ) Mo (6(3))dy
+vL($) + up(P)

g_é.g‘):.s ) Sygedy wilg')‘ﬁ 9 O:.i}lﬁn 6[2:)3.;&1.0 L)‘ o as
[29] ..\39..‘:'4‘55

p(®) = [5(I7p()] — 1?dx 0%

vz Lo (we-10)) M9 (0)dy
0:(x)” = Jwx-yMi(¢())dy av

Gl (55,3 0,8 (40,5 dinaS Sz o jlailinl g, S
ap _ OF

) aS ol —

ot - _ﬁ Ql,p)')f QL:‘.)? dJolrs J> (l) 4

o
ap ©
Grdo (VO) dlaly 5l as sl SIS 655l o, aias

Gl Az o Ll (65, o, Slae Gateaux 3o

GBide A a4 le ol jo A ek aus,S Gateaux

! Regularization Term

Y el ) s,li YAl Jlo

@

&35 oubls 5 el o S 01(X) s Ui (X)) o ys a8
WE=Y) awsS J,S 2l S5l X e Q dais o gl y
Syge ol )0 S oe odlitul (S35 @l S Glereas
Gy g Oygeds X abdl S gl S (65,50 0 Sles

129] S5 oo

ELSPF = 3N, [, g —0(x — y)log (pi,x(I(Y))) dy(¥)

2y Dygets T uiljly b uwsS J)S &b ol 0 a8

1 |x—y)|?
wlx—y) = 2 6xp (_ 202
0

) f'f Ix—yISp(M
if lx=yl>p

Lol fo(x —y) =1 g0 s yial)ly S a oyl jo a8
X 4 505 Y ,51:aS 05 oo Eaely uwsS 5,5 &l 392
5 009 S5 HewsS J5,5 b Jlade Do ol o sl
g dales azgi bl (g5, 0 Sles gl I(y) Dol pge
Soge ol 0wl X5 5y as ile s Byb
idly (nals jao Cuaw 4y CADA GaweS 3,5 &l jlade
o 4 6§58 0, Sles gl I(Y) Dol pge 4S5 9bas
ol Bue Q aal 0 X (555 e bla eled (sl oy

129] cosl yuj Oylae 0SS
ELOF = [ (Bh, f,, —wC = »iog (pix (1)) dy)dx  (})

{Q1, 0y, ..., Oy} 4l N s () abayl, aSayl Judsa
Olyz S Bl gly 0o Chpogs (655 el 0al ol
&b Sy ol g dales Corw (65, (59,5 A0S Sy
4 ool e 2le S polaplas sl mhew dcgems
Aol 90 4 Wilgl oo gl aSl 5y (2,8 L 0gd oo 4188
o ol 50 09 maads (g Akpajms 5 (g Akae) iy
degaza (9,0 9 Do PP Olsredr Wil e (g ol

129] ias g 00ld (ylii B Lho mhaw
Q ={¢p >0} and Q, ={¢p <0} )
&y s acgazme 3l5 5 (H) Heaviside sl 51 oolaiul b

Sl o, les wadly digej gy g Alse) i (s> le

129] \55{:4‘5.0 Ji]&S ) S ygeeds

EZPF (¢, uy (), uz (), 01%(x), 0,2 (x)) aY)
=- f w(x = log (p(10)) ) My () dy


http://dx.doi.org/10.29252/jsdp.17.1.61
http://jsdp.rcisp.ac.ir/article-1-868-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jsdp.17.1.61]

ool ool oolaiwl AMI sols oL g 58 digew Soio
Gk ) ps g Soio oRadls Bols WL gl
)0 g 0o Solaie a5 00l C\J; y,w‘ 6)‘.));).95..44 &lolus
Seleite &lolos w3l (50L; 5,5 00> sl >l 5Ll
Gl ppgal C85 a5 009 yw 535,104 ol el Jolis
O 3 e G5 lE el Jesys g ool il
BB Sy s Casbyn ol JSS 35 g0 255 Casbpe
35 Al 655 el &5 w55 ol ol & s
blye dslaie (5)loppgai Slle 2d oo BSe 22
doz 5oyl onz slarlz U o eare Sl
oxter led aw ) pgal aw Bl Glgioe me bl
xSz (335 el S sl 5 Glojen O g0
Ol ooliil g (gl pai (o> o JICEN (350 355 50
A oz o 5 (sl SBSlS 5 Lol Lo o
S ppgar alabu @i,k 5l oo glaes sloesls o8
s, e Bl Glp 35,5 Glyea el
Mg, e Able [0 wlal 43,5 )8 Say
Lol 00l solaiwl o (5929) 9 G.JL'> Slei poar YY
9 AW Lg.\.qu._Q.A J.M.iu Ao e XAee E)L).;‘ )Q ).ajl.a.: kJ"‘
‘501.03 BRI VSRS N SO SV 6“"-\:‘.-?,‘:-.!. u;s“l.;...'b” Ja.l‘]w 5l
aS W yls dezg 0 S Il SO onlas 5S4 ol
g go o gably (wlidie &0 pglal o] 3oy
LS)'.S%""".‘ )5.'2:.2&49 ‘L;"““)L‘ﬁ"' f‘).? EH AW 5o
[B1] AMI 83l oSl 5| 555 (25 &gl 5 oo oJsb
L)‘“?f a>b ﬁsLﬂS dﬁl"’ sl alinl; u_»‘ ol 0als oolaiul
S Gatsy sl peal YV 1 gl (Sl
§3lail 5o ools oL oyl polal eled el ool ool
G 5 (Gdwgd Oygody &S odg JuSy FAYXYY

Mgy (> dilol -Y-
Ui )0 ol eols mubgl digly Cas (65l jslatea
5 oadosly oyl jasls ahis A (g5le o] aejls o
Ol 5o () S8 o Sgpsbples prine (1) JSS
ol oIS 55 5 g, o>z Blale el ot o3l
Sl

sy > bl pslal sl 4 azgi b
Nglee el pglal (ogaelete Joe o g s walete

(ISl A e s b yls 5l cewss o jle Gateaux
29] el oslisd pj Dyped Gl | 555
E£GDF(¢lu1(x)!u2 (x)l le(x)r O—Zz(x)) (\ A)
- f w(x = y) log (p2:(13))) M (9 (31))dy
+VL(P) + up($)
aales 55 Oieeds (VA) Al Gateaux §iice dass o
:051\

=8P —e) —ve(div(7L) 0

o <172¢> — div (%))

a5 ) Oyged € 5 Sps Heaviside mlgs o) o a5

129] g e
H.(Z) = %(1 +%arctan (g)) )
6:(2) =7lr'22i52 Y

=[x~y (log(a,() + MDYy
Uogy 3l ool b wilge s Sl o (V9) Al
Wy oo (V) dlaly 1 ()8 090 o> dgame Lol
090 (g lwdiunS 5 O g0

b= ol +ae- Q7)) )
Cenly S 5l o8 Q1) 5 Sloj p8 AL T o oS
ool (VR)

by LGDF 5 i Jd 955 Jao Lol anl )
el pj Ojgoty M

B s e garme i Sy om0 ke e Al yo

Ay 5l eslinnl b (S8 5:Sle (Sl 39,0 1pgd A o
(%)

yly 5l oolanl b (S (il ly (Sloy35,4 pgaw Ao o
(\Y)

ookl b gl asgaze &b (Sloyjo,m i ke Ao po
.‘Z—f il

e & Gloy b pgs Ao 4 (1iT ipay Ao g
D)0 052y 2l See

0310 oL gy -Y

>l seable ;o solerin wi Sl Gl jslatea
ozl sols oL 5l ccwd pay (gl g (s,

Y el skl Ivad Jlo


http://dx.doi.org/10.29252/jsdp.17.1.61
http://jsdp.rcisp.ac.ir/article-1-868-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jsdp.17.1.61]

Gilo 9T 23595 Jl 03wl b o A ) 3 ) Heldinds o (S pkegi9 )BT LT

5 edaliawody sladisS y Aatke bla oled «pglas
e ){J)lf alas; )‘ S )9+E s y daliste » ‘) HCD ég‘JJa
a5 2l a3l g 00,5 el 0y (59,43, sled
dadi loreds oo dipdon wilazs,s 13 [V -+/aV] &5L
)923«04..\ ‘)9“&59 ul?h.)‘ o)e,> L5'“"l> Ls‘l.o..l )‘ MJ){f
o ‘59'5 0y 6,:.3[? LgLoJ )l ) 5553 QJJFL.\:?.‘;:
ég').la )‘ adn—‘woc\g Slaisrae )0 09>g0 Y faise :L‘.":’.‘“"":f'f
soled (Jhlicle dlads 0,5 lay g easSlay |, HCD
Y daize p» HCD G,k soslcassds y datse bla
oz Sy sl 5l Jhlole dbi gl g e b
35 00,5 el (i 80D zlysinl HoulS dAtieS Cuand)
Aipdeny (laz8,5 18 [V —+/AV] 55 j0 a5 Ll
oz bl sles 3l Jhbole abai lereay |, lade
B 5J£:L.o=kg oolazwl o )92 w.lg. 5} 9§” 'fV:?"."f ) ulz...;‘
04> ooil> slei 5l Nasion 3 SM blas o jslcassa
Gl 0as oole L (o-F) 5 (@HP) UKo o cudpia
43,5 1,3 (HCD) lay daize SI ahdi 0,5l oo
oty sloi 5l Jhiliols 5l )5 bad y dale (yn
51 oolazl b odel Cawsay it y9nlS aieS aladi) 6,4
6[4.& )‘ uj ‘_,,_;YL‘ Caonnd )‘ So9E s y dalste 9 (ACM
2\;#..'2.:.? bolas U" Oyl )| 9 ‘00)5] Caasddy |) 034> (59,49,
Sidags 0 Slag gz 0g arlys Sl dlad; lgicd; alais
)‘ S )9eE s y dalisve Oy dlé)f)bé 6[.@}7 dalste
Sl Some by daiie g oz 5,49, slod 5l Jhilcols
9 od)5] Cuwddy ‘) 0 3 (59,49, 6[4;3 )‘ MJ U')L‘ Caornnd
X bla cpl w5 g 00ls puess 3 X a4 |, lm(j OlSe
005l Sy g dles Sidladl laicds aladi diig
S HCD bl (e 5l ol Gloi 5l 5iShy alads
Al 0,42 onil Glod Jl Cd amly Crondd iy 0 a3 T
Lgl.o.; )‘ u}qsil: dlag; 0‘9.4‘-4; HCD bla Oy )| y d.alSte
5 o..\.i}‘_g)’lu)lixf.ai warls bla oy anles 0y (onil>
(V) JSo 50 yolar 3l (slaiges 59, oy ol sl
ol 00 00y )L
sl sled 5l pasls ala A glsaul 1 e
‘Ls:.w)l”.;g.) L5:>|)? 3 o)g)lf )914':.;‘:49 0 po>
6)_..50)‘4:‘ A w?u ) sdiodls c»..os: 6[Q6}1A9$3}131
sads ool las (A) JSi ,0 50UT ol 51 slaiges i o

|

Y el ) s,li YAl Jlo

sl 5 cd sl g oYL b (ol bl oS
slod ) aaise ploa l)by dathe b oz so%,
sles 5l B cnl o Slag jshitedy widl oz (>
] 00l oolaiwl [26] Jled ,e0lS Jow 5l o (59,49,
Sl o by daite aSenl 4 a2 b Grizen
M Ak datte jl oz 90, sled iz dese
Sl sam Al e 50 WS (0 s 00 (Sl sl ]
4> 565 LGDF  Juw 5l eolatal b cgolpain o ,5X)!
iy Sasye 55 o Aiie 5 00,8 gl il |y ir Anie
ssbiteds (solgiinn (00,680l 50 o5 50 o5l g0 Camoes |,
Joe 5l ool b oopr oilr gl Lsmls glse
a3l Heuls laad adonss g Hbleay lawl LGDF
p9d JUB 5 w0s)S hoss o510 lad & ) ngail (pgas
L b ) sabSate 5 55 Sl o5 LS
Ol 15 [32] Wil o S5, ol (als iy (il
gl 8975 oS oo Bl LGDF Jus sl 59959
IS ;0 LGDF Jaw 5l eolatnl b o g il sles 58

el 00 o0l QLW; w)

b s (sl 545 Just
GRGB [ oslizul oy ool [mebl  Claiss
318 gL LGDF Jus §1 Rz H
ASit]
= 518 gl il - |
s )913 C| r"‘“‘ il @it
R i aandl SRR i glacS Lo
Vi oslizl by 9 29 e o4 il
b o LGDF Jus 3l
»| «RGB
sl
S X :
Jao j sslind o
5 sl ACM | | Jhibols gabis
lai 8 S g ola sl ogzes
O X% 923) o4 Sigkr

dilolu (5 (solediion vk 3951 (glauer 40905 1(F- JSb)

Moy >y
(Figure-4): Block diagram of proposed algorithm for
Rhinoplasty surgery system
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(Figure-5): Facial contour extraction from lateral view. (A): Original image, (B): Initial contour, (C): Iteration 200, (D): Iteration 400,
(E): Iteration 1800.
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(x,y) = use Harris corner detector for new_contour
Xyasion = Min(x)
local (Xyasion) = find (X = Xyasion)
Yyasion = ¥ (1062l (Xygsion) )
if numel (Yyasion) > 1
)4

new_Nasion = MaX (yNaswn) (U)

end

Y = Vitarris detector A4 Yoy = Y4 <Y <5
X = Xyarvis detector AN Yy = X(1000l (V)
Ko = Min(Xpe)
local(Xsy) = find (Xpew = Xspr)
You = .\'new(laf al (XSM))
if numel(Yg) > 1
Ve sur = max(Yipy) (ll)

end
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(Figure-6): Extraction of SM and Nasion landmarks from facial lateral view.
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(Figure-7): Facial landmarks extraction from lateral view. (A): Original image, (B): The second channel of negative space, (C): Contour
extraction with LGDF model, (D): Match of extracted contour and initial level set on the original image, (E): Enforcement of Harris
Corner Detector to the extracted contour, (F): Landmarks detection.
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(Figure-8): Result of proposed algorithm for Rhinoplsty surgery system. (A): Nasofrontal Angle, (B): Nasomental Angle, (C): Nose Tip
Angle, (D): Convexity of including nose, (E): Convexity of excluding nose, (F): Mentolabial Angle.
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(Figure-9): Block diagram of proposed algorithm for Otoplasty surgery system.
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(Figure-10): An overview of contour extraction of the ear area for AMI data. (A): Initial contour, (B): Iteration 400, (C): Iteration 800,
(D): iteration 1200, (E): Iteration 1600, (F): Iteration 2000.
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(Figure-11): Measurement of ear parameters for AMI data. (A): Initial level set selection, (B): How to remove the image background,
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landmarks, (F): Ear anthropometry analysis.
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(Table-1): Comparison of the obtained results for the proposed algorithm and manual measurement for Rhinoplasty surgery system.
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(Table-2): Comparison of the obtained results for the proposed algorithm and manual measurement for the Otoplasty surgery system

on the AMI dataset.
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(Table-3): Accuracy and error values for the proposed algorithm in the Rhinoplasty surgery system.
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(Table-4): Accuracy and error values for the proposed algorithm in the Otoplasty surgery system.
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