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ABSTRACT

Detection of Facial region and Pupil using

color model

Jeoung, You-sun
Adpvisor : Prof. Ra, Sang-dong, Ph. D.
Department of Computer Engineering,

Graduate School of Chosun University

There have been many interests about real-time face detections in the
pattern recognition. The face detection based on skin color model has been
actively researched to detect the face quickly. But most of the skin color
models are the single channel models to eliminate the light source or the
adaptive models to reduce the features of color channels.

The goal of this paper is to propose a multi-channel skin color model, in
which Hue, Cb, Cg colors are used to remove light source and Red, Blue,
Green colors to detect the face color effectively. For this purpose, we
develop a robust pupil detector to facilitate the detection using active
illumination which take account of the retro-reflectivity property of eyes.
The location of the pupil candidates are found and computed. Then the
candidates are filtered and grouped into pairs that correspond to face region
with heuristic rules. For robustness of the face detection technique, we
develop a dual mode face tracker to initialize with the most salient face

region. Also, a region restricting technique is used to detect eyes region and



then the gray-level threshold algorithm in the detected region to confirm it.
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Fig. 3. 1 RGB Color Cube



@ YIQ

Apa s dadgsrt Ee8gm, Y (Luminosity: Z% taZge] i A
of /e 2 MES 7)) I (In-Phase: 2@ X (orange)-% =(cyan) M4+ A
B2 FA4), Q (Quadrature: %3 (green)-AF8-(magenta) A4 AR=Z F24)[31]
2 TV A% A AesHE g ZZA otk A1)l s IPJELS -152(R=0,
G=255, B=255)°ll Al 152(R=255, G=0, B=0)2 W& HAc} metx I& gto] AT
Z RGB #EAA RAES Bl X¥stx, GO BALS &7 X3, vt
P2 ZFolAFE RAES HAA T8 x, GO BEES wo] X33t} 4R
ZAE T3 ARENS 4% AN HE EX JAX AALE T dF 99

A 7 ey, YIQZY g2 ()3} 2ok

YN (0.2980 0.5866 0.1144\/ R
[ I): 0.2113 —0.2741 —0.3218 [ G ) .......................... (1)
Q 0.2113 —0.5227 0.3113/\ B

® YCbCr

YIQ® kst 2 Maje skt BdeisE £Y[32]5% oM, Cbd Cre 742
A A QES UdeEE Adold. (29 ¢ls] RGBEH-E WMo o] F
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a9 3.2 FA de| 4§ A
Fig. 3. 2 The Red color Element Image
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() 9F8 I A& AN JAAE HE&F 2}

79033 A4 del 4L o8 ARA g 7R
Fig. 3. 3 The Skin Color Region Division Using Red Color Element
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1Y 3.4 Cb -Cg Ad ¥ 3|2E0Y
Fig 3. 4 Cb - Cg Channel Distribution Histogram



a9 3.5 €F %4 Sample 9%

Fig. 3. 5 The Face Skin Color Sample Image



Cb 22| Mg X

Cg Zd e X

Frequency
- Ao A
oggggggsg

1Y 3.6 Cb-Cg IHHA 3| 2EIY
Fig. 3. 6 The Cb-Cg Skin Color Histogram
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Procedure Region_Grow_Algorithm()
ColNum = Width / Col; RowNum = Height / Row;
TotalRegion = ColNum * RowNum, Outlmage = region_number;
=0
for (y=0; y<Height; y++)
for (x=0; x<Width; x++)
if (Outimagely]{x] != O)
Brlyl(x] = Outimagelylix};
Xelylix] = 1.
meanli] = Graylmagelyl{x];
sumli] = Graylmagelyl(x];
num_points[i]* +;
i+
End if
End for
End for
while (stop = 1)
times++;
for (v=1; y<Height-1; y++)
for (x=1; x<Width-1, x++)
if Brlyllx] = 0)
for (dy=-1; dy<=1; dy++)
for (dx=-1; dx<=1; dx++)
if (Xely+dyllx+dx] 1= 1) && (abs(Graylmagely+dyl{x+dx]
- mean[Br(y]{x]-1]) <= THRESHOLD))
Outlmagely+dyl{x+dx] = Brlyllx]; num_points[Br{yllx]-1]++;
sum{Brly]lx]-1] = sum{Brly]lx]-1] +
Graylmage[y+dy][x+dx];
Xely+dylix+dx] = 1; Xelyllfx] = 1.
Brly+dyllx+dx] = Br{yllx]; Brlyllx] = 0;
End if
End for
End for
End if
End for
End for
not_assign = not_fabelled;
not_labelled = O;
for (y=1; y<Height; y++)
for (x=1; x<Width; x++)
not_labelled += abs(Xc[y]lx] - 1);

End for
End for
if (abs(not_labelled — not.assign) == 0)
stop = 1;
End if
End While

for (y=0; y<Height; y++)
for (x=0; x<Width, x++)
for (i=1; i<TotalRegion; i++)
if (Outlmagely]{x] == i) mean[i-1] = sum{mean([i-1]-1] / num_points;
Outimagely][x] = mean[i-1];
End if
End for
End for
End for
End Procedure

1%¥84. 3 Region-Grow Z 2719

Fig.4. 3 The Region-Grow Program
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Procedure Projection_Algorithm()
sum_hor_left =0, sum_hor_right=0, sum_ver_up=0, sum_ver_down = 0,
for (i=0; i<Height; i++)
sum_hor_left = sum_hor_left + Horizontalli],
if (sum_hor_left > (total_hor_count * Threshold))
box_left = i;
End if
break;
End for
for (i=Height-1; i<0; i--)
sum_hor_right = sum_hor_right + Horizontal[i];
if (sum_hor_right > (total_hor_count * Threshold)
box_right = i;
End if
break;
End for
for (7=0; j<Width; j++)
sum_ver_up = sum_ver_up + Vertical[j];
if (sum_ver_up > (total_ver_count * Threshold)
box_up = j;
End if
break;
End for
for (G=Width-1; j<0; j--)
sum_ver_down_sum_ver_down + Verticallj];
if (sum_ver_down > (total_ver_count * Threshold)
box_down = j;
End if
break;
End for
End Procedure

" 4.8 93, £9 99 ¥93 =29

Fig. 4. 8 Horizontal, Vertical Region Reflection Program
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Fig. 4. 10 The eyes region detection result
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