Achievement of a stable functional and
acsthetic arch form has long been one of
the prime objectives ot orthodontcs. The
search for an ideal arch foorm has been
one of the most persistent bur elusive
tasks that orthodontic researchers have
pursued. Researchers have been trving to
define the arch form frequently hased on
the concept that the dental arch is
in npature and can be
represented by an Algebraic or Geomerrie
formula,

symmetric

Many studies have been conducted o
predetermine a Mathematical and
Geometric arch form on the basis of

e

landmarks recorded on system of
coordinates which include Parabola,
Catenary curve, Conic secrions and
various polynomial functions. OFf these
conic sections the simplese plans curves
after straight lines comprise rather a
flexible family, which includes circles
cllipses hyperbolas and seven pares of
steaight lines. Shape investgated includes
the ellipse, parabala and eatenary carve,
as well a3 mathemancal formula such as
cubic spline, conic sections and
All

commercially produced arch forms are

polynomial funcrions. the

derivegd from one of this form.

The physical spline consists of & thin
tlexible strip of wood or plastic which is
laid over praph paper and held in such a
way that it is forced o pass through
certain data points, The drafrsman then
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Tex establish a suitable upper and lower arch form based

function for sublects of Chennal population. Majority of the commerciall,

F-n:furmnl arch forms used in pre-adjusted system has been found o be mor

applicable. This could be because of racial

and ethnic vairation in the siec a

18 human dental arch forms due to genetic and environmental facrors. 90

arch forms used result in unwanted expansion in the canine region, This «

the post treatment stability and will lead to relapse. Thus it is important th

form should be established pertaining to the populacion betmer rreated, Ax

vanous geometnc forms studied spline function has heen teported o be mion

and reliable according to Begole. Spline is
used by draftsman to draw smooth curve.

traces along the spline o obtain the curve.
These points are called knot points. in
order to mathematically fit a spline 1o a
set of data point#a set of n knot points
must be selecred based on the restricrion
that X1 < X2<....Xn. A spline
polynomial is defined between each
successive pairs of knots and
subsequently the curve is smoothened ar
the knots resulting in a spline which
passes precisely through the values chosen
as knots. Thus the fit of spline reside in
the choice of knot poines.
The sample for the study consisted of
60 subjects with normal occlusion in the
age group of 13- 16 years selecred by
screening 3350 children from 4 schools
in Chennai, Our of the 60 selected
subjects, 27 were males |, 33 were fernales,
The selected subjects belonged to the
local population of Chennai,

All the subjects had

1. Angles Class I malar relation and Class

i mathematical model of Physic

I eanine reltion,

2, Normal overjer and oveibi
mm

3. Fully erupred ndrmal compl
all permanent reerh,

4. Well- alipned upper and |
Forms{within peceprable
5. No dental caries or resy

nvelving the inter proximal

Method: Data collection, Dt
and evaluation, Arch medel
polynomial spline functon, Co
of selected preformed arches
respectve arch models,

Microsoft Excel, Table Curve
Math Cad and Auro Cad
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selecred subjects, Alginate imy
were taken for both upper a
arches. Casts were prepared fr
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Out of the 17 point selected to generate
the spline curve disto buccal and mesio
buceal cusp rips of the first permanent
molar (pomt 1,2, 16817) buceal cusp up
of canine (poine 5, 13), i point Berween
the mesio incisal corners of the central
incisor (point ) were taken as kst pesinis.
Rest of the points are known as floanng
puoints; which wdd the flexibility to the
CUrve Constructaon.

These points had been marked on the
dental casts before digitizanon o ensure
proper locaton of the landmark. The
marked models were photocopied with
the occlusal plane resting on the glass
curface with a millimeter ruler placed 10
the field to correct for magnification
errors eelated to the copying process. The
cast was placed in the center of the camera
lens of the copying machine to minimize
distortion in the eopied image of the cast.
The data points from the photocopies of
the models were transferred o separate
graph sheets (unit measurement of lmm)
with the help of a template. Separate X
and Y axes with length of 60mn cach
were drawn in the graph paper. From the
mid point of X axis a perpendicular line
of 30 mm length was also drawn o
correspond to the midline of each cast.
The templaic was prepa red by photo

copying a gr Jh sheet with the above line

drawn to a ransparent € JHP sheetin 1:1
measurement o get actual size,

template was pk aced over the photocopies
of individual models with midline of the
% axis coinciding with the midline of the
model. The distances of the 1 7 selected
dara paints were measured to give X and
Y. coordinates and plotted on w irydvichual
graph sheet, For the X coordinates left
side of the midline was considered as

ve and the right side as +ve. The
medsure-ments were also numerically
entered in the graph sheet for further
ase. The dara obrained from the 60
subects were entered in Microsoft Excel,
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The mean, standard ‘1" viation, correlation
coefficient(r} and r~ vilues berween X
and Y coordinates of all the 60 subjects
were caleulated for cach of the 17 data
poInts 1.;-[1.|r;|1r_'l1. fiar the upper and lower

arches using Microsolt Fxecel, The bigure
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order polynomial spline
The mean squared err
was chosen for sele
appropriate model, The
estmated using Math (
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The mean value obrained was ased for
modeling the arch using vanous r»plmc\ 4 FE LRl
The . The following three different polynomuial o :
splines were =Llw.=.'t-_LI for modeling. j
1. Y=5qm g.;—h\rc"'x } (A second order i
non linear model) r ;
2 ¥ = atbX+eX2+dX> (A third order :
cubic spline)
1. Y= ’L--h:kﬂ:‘\.'*d'\ +|::\-' {A fourth
Comparison of cost functions i
Model Cost Function | Mode
Lower arch  Upper Arch
Second Order Spline | 1.857 5.146 1
Third Order Spline 6.238 8.342 il
Fourth Order Spline | 1.347 3.867 1




lirear, third order culbi spline and tourth

order spline Table above shows the

companson ot the ot function for three

different splines used for o weling, Based

i3 the cost buncton thi 1--|I11'|| order

polvnomial funcion wis chosen as the

hesr muodel for bath arch forms.

The size and shape of human dental arch
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various Investigators.
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¥ * mathermatical fropmulas have been .J.d.l]'":-:.'d
" a
. . to study dental arch torms. Three
: ) different polynomial spline functions
! | namely second order third order anc
4 . fourth order splines were used to fie the
4 . curve for the daga poings chosen. While
analyzing individual model curve firting
was not accurate with second order and
r third order splines uniformly tor antenor
| and postenior segment. Bascd on the cost
d N * . i
function the fourth order ',‘-"l'-'ra'--n‘.r..ll
bt H - 1 " 1 i .1
function was chosen as the best MOCE
. . fipe hoth-arch forms.
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