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An Integrated Face Detection and Recognition System
Dong-hee Park* - Cheol-soo Bae*
2 o

2 =R 99 AYolE 9F AN 9L X gk FHY 9T 94 PHe ALed 27
Ao 9% N 2UF logpolor WjY A M2E ZHE Eolod Aol T, 5o Y2 T4 84 BA
&AM WSS APy Akl ALY YE B W2 B4 o Rojun,

Zo7 Wyl 97 olvAZYE A3t 92% 99 AA o AT 2 AAE BT O
A4E 9, AP AA el MAFE PAY A4 54 Ay 2 F40 FA AU Bay g
Zozd 92 272 A5, 228 54 NP A8 D)) God AR @ 2rlelgh 54 W
HE 92 A4¢ 98 £AW A24% BEAlA QU A2de A2 e EgAe WA g
2719 AAE 7HA 2099 Q2 oy Wo|2E Agste]l AYE AH 2 AA7lY FAvLe e
Ao A7)9 2 ofFR) ol FT%AA 2% FF ANEE AL & AN

A

dlo

(o]

B

ABSTRACT

This paper presents an integrated approach to unconstrained face recognition in arbitrary scenes. The front end of the system
comprises of a scale and pose tolerant face detector. Scale normalization is achieved through novel combination of a skin color
segmentation and log-polar mapping procedure. Principal component analysis is used with the multi-view approach proposed in[10]
to handle the pose variations. For a given color input image, the detector encloses a face in a complex scene within a circular
boundary and indicates the position of the mose. Next, for recognition, a radial grid mapping centered on the nose yields a feature
vector within the circular boundary. As the width of the color segmented region provides an estimated size for the face, the
extracted feature vector is scale normalized by the estimated size. The feature vector is input to a trained neural network classifier
for face identification. The system was evaluated using a database of 20 person’s faces with varying scale and pose obtained on
different complex backgrounds. The performance of the face recognizer was also quite good except for sensitivity to small scale
face images. The integrated system achieved average recognition rates of 87% to 92%.
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Figure 2. Face image and
Normalization Log-polor image
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Figure 2. Face Recognition
(Face area and Non Face Area)
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Tablel1. Face detection or true detection rates
Ir tlr ff ud ms ss | Ave
SCENE 1 | 94 | 98 | 100 | 980 | 998 | 854 | 97.1
SCENE 2 | 928 | 964 | 984 | 960 | %98 | 88 | %0
SCENE 3 | 944 | 982 | 994 | 960 | 984 | 874 | %56
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Figure 3. Circular log-polor mapping
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Table2. Integrated face recognition rates for
20 persons

Ir tlr i ud ms ss Ave

Scene 1
NNR 992 | 98 | 100 | 980 | 872 | 516 | 843
SOM1 | &0 | 908 | 929 | 929 | 496 | 204 | 621
SOM2 | %8 | 983 | 92 | 980 | 744 | 462 | 745
RBF 94 9.8 100 98.0 2.2 57.2 871

Scene 2
NNR 844 | %64 | 966 | %60 | 818 | 594 | 838
SOML | 647 | B3 | 03 | 960 | 522 | 227 | 702
SOM2Z | 816 | %64 | 976 | %60 | 774 | 566 | 843
RBF R8 | %4 | 984 | %60 | 88 | 699 | 06

Scene 3
NNR 878 | B2 | 94 | %60 | 846 | 594 | 876
SOML | 593 | 83 | 8.7 | 913 | 472 | 231 | 652
SOM2 | 808 | 982 | 954 | %60 | 736 | 540 | 80
RBF M4 | B2 | 94 | 960 | 04 | 736 | RO
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