Manipulating Facial Appearance Through Age Parameters
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Abstract. Nowadays a wide variety ofvarping applications is known, like educational ones and
entertainment ones. The method presentethiswork modifies conventionalvarping techniques in
order to applicate it in ageing facial manipulation. Wéed ageing curves of facial region sieow
forward and backward ageing face.
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describethe pattern of change of the ageing parameter.
1 Introduction This was possible after selecting a population of 40
women, whosehotographavere scanned in different
ages using a 600 dpi scanner. Tgrayscale images
were treated using thePhotostyler software. The
coordinates of 26 measurements in edabte were
determined. It was found strong correlatiorbetween
applications are in the generation of speeifécts in ageandbehavior of the parameters. Taeolution of

the parameterswas non-linear andcould be best

o sy ISSENed by secondorder poyromial equatons
increasingl gimp ortant gl’hepsr;)e apolications pingludglthough some parameters showed an inflection point at

INgly important.  1h _app .a certain age. las found astrong correlatioetween
corrections in satellite imaging distortions or ultrasonic

medical imaging. Otheclass of applications is facial age and behavior of the parametershis work was

animation.Thev include videophones. automatiade based onageing curves of facial regions. So it was
lon. they . PAX ' possible tananipulate those parametersaceimages.
recognition or psychological studies.

The metamorphosigrocess, described ithis paper,
This article focuses a newrange of facial yses a set of curves to interpolate control segments
animation application: the facial age characterization. grew in faceimages. The measured points tadat of
these set of control lines. Tlaém of this research is to
2 Ageing Parameters realistically and scierifically represent the frontal
facial ageing.

The computer graphic techniques applieghtomote a
metamorphosis process over imagesl objects are
classified asMorphing andWarping These techniques
have been applied in differenareas. Some

In the present paper wesedthe ageing parameters ) )
defined in [Pitanguy et al.(1996)]. Those parameters 'N€ Used Image Interpolation Technique
were obtained aftemeasuringsome facial regions in

patients that have been photographically recorded alopggital image warping haseceived a lot ofnterest in

for change of those parameters. Cumwese defined to
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algorithms for implement this technique[Sorensen The face in figure 1 is devided imregions,
(1992)]. considering the ageing parametergvious discussed.

Thefrequently used warping algorithms transform! N0se facial regionsare based on [Pitanguy et al.
an image based upon contduterpolation. Working (1977)]. Thefrontal region (1) is limited by theeye-
with two different images, a contour selection process i§lS and theforehead control lines.  The distance
applied to each image. Thisocess definethe image Detween these limits enlarges with forward ageinige
area where the graphical transformations will be set offPitary region(2) is one of the most important ageing
The in-between imageare generated by eolor pixel parameterdecause great number of ernkles_appears
variation plus a bi-dimensional mapping appl@er and thepalpebral pouch increases. niasal region(3)
the two previous images. Theolor of each pixel in 1S observed anenlargement of its contour. The
two different images is combined. orolabial region(4) is defined by 2 horizontal control

. . i . segments bounding the uppardlower lipsand other
an dr-le-r\;grglezsﬁglor:nr;i?:d f(r:g:t ?ab di'xldeegéﬁfroi;];l 2 segmentghat define the nasogeniafold. The lips
1apping 9 1apping €ach p becomethinner and the nasogenidold deeper and

of thesource image is copied iis final position in the

target image. In theeversemappingeach pixel of the larger. Themental region(5) have 8 control segments,

. . . . that definethe low limit of the face and descend with
target image is equalized to the correspondent pixels in

. ) . . ageing.
the source image. In both techniqué®e issue is to geing _ ]
define how pixels irthe source image will be linked to In figure 2 we present those control segments in
the pixels in the known or unknown final image. the studied face.

To promote an image distortion we must define a
sourceand a target lin®ver the images. These lines
describe the mapping process in between pixels. In the
warping method the sourdiee is interpolated to a new
position generating an unknown image [Beier and
Neely (1992)].

The warping process commonly uses linear
interpolation tospecifythe new position otthe control
lines that define the pixels' positions. Thigixel
evaluation requires a large computational time. This
characteristic makes thigprocess very extensive
specially over complex images wheréaege number of
segments are required. In this work we used polynomial
interpolations based on facial ageing parameters.

The controller segmentspacify characteristics

regions of thdaceaccording to the ageing parameters
[Leta (1994)].

Figure 2. - Representation of used reference warping
segments

4  Results

Figures 3 to 5 show examples of facial age
manipulation using our implementation in C of the
above describethecniques. The imagegere scanned
in 256 gray leveland stored in TIFF format. The
interpupilar direction was used as horizontal
references, if necessary each image is rotated in a pre-
processing manipulation in order to match this

) ) ] ) direction. The feature delineation linesedcan be
Figurel. - Face regions according to ageing parameters
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seen in figure 2. Thehoice of feature linewas based The naturalcontinuity of this work is introduce
in the characteristic age points in figure 1. #ecate sometexturalcues to age such asinkle andcolor to
39 points as control for a face. Points 018, as improvethe results.Besideshe improvement ofolor
shown in figure 2, refer to the outer contour offdige. andtexture changes, it is also interesting to generate
Some points definthe face border ofhe image. Extra male ageing curves. Waipposehat thefemale and
points were defined to provide additional anchor for thenale ageing are differeréind so itwill be fascinating
imaging during warpingprocess. An additional of 3 to compare those curves. Another reseé#nel we are
points are placed to form a bounder side ofttheline.  developing consists in obtaithe ageingcurves to
The implemented program presents automatically tacial images in sideiew andalso represent behavior
the operator a standard delineation mpsicedure in of these curves using warping techniques.

order maintainhigh efficient softwareinput. These
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Figure 4.- Backward ageing , from 21 to 31 and 41 years
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