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A Feature Based Face Image Morphing System
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Abstract

Nowadays, tons of community websites and dating websites are introduced to the
society. Many sites, forums and mobile application would ask users to upload their
personal photos. Lots of people do not want to upload their actual personal photos, either
for the reason that there is a concern for the privacy, or just a feeling of dissatisfaction
with the photos.

Morphing is an image processing technique which aims to seamlessly transform one
image to another. Morphing technique has been used in many places to create interesting
special visual effects.

In this paper, we develop a user-friendly facial image morphing system which
creates customized unique photos by combining user's facial image with features
extracted from other photo. With the support of simple Face Detection interface, contour
detection and OpenCV, our system allows users to interactively make vivid morphing
animation by directly drawing a few feature lines on the source and destination photo
images. The experiment results show that our system is not only helpful for protecting
individual privacy, but also useful for increasing the attractiveness of users’ head shot

photos.
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OpenCV Qverview: >500 functions
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2.2 Face Detection
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2.2.1 Feature Extraction
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2.4 Morphing

P 4%7) (Morphing) » &#d - SRR Gnf s = ¥ - KB Gl L re % > B
Lt Bl - SR A G B Y — 3K A G o
Morphing & & # iz £ 41* 22 @& (cross-dissolving) %L H#-3 3§
PR TR PR e e d AR 2R 0 T 6 A S AR
(ghosting effects) e % o F|pt £ & {7 cross—dissolving 2. # & Jf 4 §a8% 25Kk
en%* W d 4% (warping) ° #7/4 Morphing = warping + cross-dissolving:> # ® warping
ek 4§t shape(geometric) =4 » @ cross-dissolving k4 & _f color

(photometric) shdé & o

image #1 cross-dissolving lmage #2

- e
Qj%

&, \9 w
,v,,sz

#® 9: Morphing

10



A L image morphing P¥ 3 & #-5 5k %tk warping = 4p F e3> @ § * 3 X

7 @ 4> 4 % 5 mesh warping v field warping °

2.4.1 Mesh warping

Mesh( i) warping _#- 3B * 45t 3] » & source image v
destination image & W] " &> B+ £ &3 o Dl TARH SRR 0 L R A
FBERPDBGEE P RS, REI Y - B cREF IR R

RS LN LT ST

L2 ]
'\w :

@
W

g

EEET
2 s
-

3

R A0 LY
P
S

f

i
¥
/

i
[

P
T i

|

i

] 10: Mesh warping

2.4.2 Field warping
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2.4.2 Beier&Neely (SIGGRAPH 1992) Feature-Based Image Metamorphosis
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Multiple line algorithm

For each pixel X in the destination
DSUM=(0,0)
weightsum = 0
For each line PiQi
calculate u, v based on PiQi
calculate X’1 based on u, v and P’1Q’i
calculate displacement Di = X’I - Xi for the line
dist = shortest distance from X to PiQi
weight = (lengthP / (a + dist))b
DSUM +=Di * weight
weightsum += weigth
X’ =X+ DSUM / weightsum
color at destinationlmage(X) = color at sourcelmage(X”)
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cvCvtColor(

const CvArr* src,
CvArrx dst,
CV_BGR2GRAY );
Z B Sk
cvThreshold(
const CvArr* src,
CvArr* dst,
double threshold,
double max_value,
int threshold_type);

B 19: B it pgitfoz B it
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5 g 18 7R S0 e
int cvFindContours(
CvArr* image,
CvMemStorage* storage,
CvSeg** first_contour,
int header_size=sizeof(CvContour),
int mode=CV_RETR_LIST,
int method=CV_CHAIN_APPROX_SIMPLE,
CvPoint offset=cvPoint(0,0));
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3.6 Morphing

Mt R AR 2R R AP A SRR T R T J P
3% Beier&Neely i & /2 2 tawarping > 3+ & H & R if ) & B L BRI

Jo kB SRR g BL o FR 1S R cross-dissolving k 1 3| & ¢ morphing & = %k o

Beier&Neely riF & i% 4T
Warping Pseudo code

WarpImage(Sourcelmage, L'[...], L[...])
begin
foreach destination pixel X do
XSum = (0,0)
WeightSum =0
foreach line L[i] in destination do
X'[i]= X transformed by (L[i],L'[i])
weight[i] = weight assigned to X'[i]
XSum = Xsum + X'[i] * weight[i]
WeightSum += weight][i]
end
X' = XSum/WeightSum
Destinationlmage(X) = Sourcelmage(X")
end
return Destination
end
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Morphing Pseudo code

GenerateAnimation(Image, L [...],Image , L [...])
begin
foreach intermediate frame time t do
for i=1 to number of line-pairs do
L[i] = line t-th of the way from L [i] to L [i].
end
Warp = WarpImage( Image , L [...], L[...])
Warp, = WarpImage( Image , L [...], L[...])
foreach pixel p in Finallmage do
Finallmage(p) = (1-t) Warp (p) + t Warp (p)
end
end
end
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