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FIGURE 1

1.10  “Create 
Video Cartoon” 
Button 

1.9   Textbox for file 
name of output video 
cartoon 

1.7   Textbox for 
file name of each 
background image 

1.1   Textbox for 
file name of 
cartoon template 

1.8   Textbox for file 
name of input audio 

1.5   Combo-boxes to specify 
facial colour and expression 
for each user-provided face 

1.3  Combo-box to 
select user-provided 
face to be specified 

1.4  Textbox for file name of 
each user-provided face 
image 

1.6  Combo-box to 
select background 
image to be specified 

1.2   Combo-box to specify 
background colour of 
cartoon template 
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FIGURE 2 

Output Preparation 
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FIGURE 3

A video sequence of 3 image 
frames of the cartoon template 

User-provided Faces 

User-provided Faces 

A video sequence of 3 image frames of Video Cartoon 1 Background Image 

Background Image 

Grey Face, Both 
Eyes Open, 
Mouth Closed 

Black Face, Both 
Eyes Open, 
Mouth Open 

Black Face, Both 
Eyes Open, 
Mouth Closed 

Cartoon Template  

Video Cartoon 1 

Video Cartoon 2 

A video sequence of 3 image frames of Video Cartoon 2 

Black Face, Both 
Eyes Open, 
Mouth Open 

Grey Face, Both 
Eyes Open, 
Mouth Closed 
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FIGURE 4

The sizes of the 
two smaller 
embedded 
segments are too 
different to be 
the eyes 

Both eyes are similar in size 
and colour 

There are too 
many embedded 
segments to be 
an original face 
 

Correct 

The face, except the eyes and 
mouth, is in a unanimous 
colour 

The mouth is 2 to 10 times 
bigger than each eye  

The arrangement 
of the three 
embedded 
segments does 
not resemble the 
eyes and mouth 
of a real human 
face 

The size of the 
biggest 
embedded 
segment is not 
big enough to 
be the mouth 

There are too 
few embedded 
segments to be 
an original face 

4.10 4.11 

4.1 

Incorrect 

The three 
embedded 
segments are too 
big and too close 
to each other 

The two smaller 
embedded 
segments are 
different in 
colour to be the 
eyes 

The three 
embedded 
segments are 
too small  

Correct 

Incorrect 

Incorrect 

Incorrect 

Incorrect 

Incorrect 

Incorrect 

Correct 

Incorrect 

4.8 
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4.3  4.2 

The arrangement of the eyes 
and mouth resembles those 
of a real human face 

Incorrect 



 

 

5 / 10 

 
FIGURE 5 

Construct a square with its top left and top 
right corners at each center of the two eyes. 

The mouth extends 
beyond the lower half 
of the enlarged square 

Correct 

Arrange the centers of the two eyes 
horizontally, with the mouth to be placed 
below the eyes. 

The center of the mouth 
lies beyond the middle 
rectangular sub-region 

Incorrect 

5.3 

5.7 

5.4 

5.1 5.2 

Enlarge the square from its 
center proportionally until the 
two eyes are just within the 
square. 

Divide the lower half of the enlarged square into 
three equal rectangular sub-regions.  The mouth 
must lie fully within the lower half of the 
enlarged square, and the center of the mouth 
must lie within the middle rectangular sub-
region. 

Incorrect 

5.6 5.5 

Middle Rectangular 
Sub-region 

Lower 
Half of 
Enlarged 
Square 
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FIGURE 6

Round or non-rectangular eyes 
are open Long rectangular eyes are closed 

“Left Eye Closed, Right Eye Open, 
Mouth Open” 

“Both Eyes Open, Mouth Open” “Both Eyes Closed, Mouth Closed” 

Elliptical or 
non-rectangular 
mouth is open 

Long 
rectangular 
mouth is 
closed 

“Both Eyes Open, Mouth Closed”  “Both Eyes Closed, Mouth Open” 

“Left Eye Open, Right Eye Closed, 
Mouth Closed” 

“Left Eye Closed, Right Eye Open, 
Mouth Closed” 

“Left Eye Open, Right Eye Closed, 
Mouth Open” 
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FIGURE 7

Centers of both eyes lying on a horizontal 
line, with the mouth below the eyes, 
indicates an original face at an upright 
position with a rotation of zero degree 

Rotation of  
45 degree 
anticlockwise 
from upright 
position 

Rotation of 
45 degree 
clockwise 
from upright 
position 

Rotation of 
90 degree 
anticlockwise 
from upright 
position 

Rotation of 
90 degree 
clockwise 
from upright 
position 

Rotation of 
135 degree 
anticlockwise 
from upright 
position 

Rotation of 
135 degree 
clockwise 
from upright 
position 

Rotation of 180 degree 
from upright position 

Horizontal Line Eyes 

Mouth 
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FIGURE 8 
 

Find a new uncounted colour 
within the image 

Input filtered image 
and optional user -
specified background 
colour 

 

For pixels 
with the new colour, 

is the number of pixels within 
the image more than 10% of the total 
pixels, and the number of pixels along 

the borders of the image more than 
 50% of all pixels along the  

borders of the 
 image? 

 

Background colour 
specified by user? 

 

New uncounted  
colour found?  

Count the number of pixels 
within the image with the new 
colour, and the number of pixels 
along the borders of the image 
with the new colour 

Output background 
image mask and 
background colour 

Output background 
image mask with 
no background 
region, and no 
background colour 

Output background 
image mask and the 
new colour as the 
background colour 

Yes 

Yes 

Yes 

No 

No 
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FIGURE 9  

Find a new unprocessed unanimously-
coloured foreground segment of the 
filtered image frame 

Input filtered image frame 
and its corresponding 
background image mask 

 

Is it an original face? 

 

Is the number equal to three? 

New 
unprocessed unanimously -coloured 

foreground segment found? 
 

Get the original face 
and its foreground 
region   

• Facial Colours 
• Facial Expressions  
• Sizes 
• Rotations  
• Positions 
• Clippings 
• Modified background image 

mask, less the foreground of 
the original faces 

Yes 

No 

No 

9.1 

9.5 

9.7 9.3 

Process the found segment by counting the 
number of other unanimously -coloured 
foreground segments embedded within it 

Compare the found segment and its three 
embedded segments with the guidelines 
of the invention for original face  

END 

9.2 

9.6 

9.8 

Yes 

Yes 

No 

9.9  

Output 

9.4  
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FIGURE 10 

Each Detected 
Original Face 

All user-provided 
faces and their 
background image 
masks 

Background Image (Optional) 

Image Frame 

Resized, Rotated, 
Positioned and 
Clipped Selected 
Face 

Select, resize, rotate and 
position each selected face  

Clip away 
unwanted regions 

Image frame of the 
video cartoon with 
superimposed 
faces 

Output Inputs 

Paste foreground of image frame (less the 
detected original faces), followed by each 
resized, rotated, positioned and clipped selected 
face, over and on top of the background image 

Resized and rotated selected face 
positioned in a new empty image 
same size as the image frame 

Background Image Mask of Image Frame 
(less the detected original faces’ foreground regions) 

10.1 

10.4 

10.2 

10.3 

10.6 

10.5 Image Integration 


