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Detección de Rostros &RDUVH�)DFH�'HWHFWLRQ&RDUVH�)DFH�'HWHFWLRQ

Window size = 7 pixels
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Preprocessing

Coarse face detection Face positión

Fine face detection Position, tilt angle,  
and size estimation 

Iris detection Position and iris size  
estimation
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)LQH�)DFH�'HWHFWLRQ)LQH�)DFH�'HWHFWLRQ

7HPSODWH�*HQHUDWLRQ�IRU�
5HDO�7LPH�)DFH�'HWHFWLRQ

&ODXGLR�$��3HUH]�DQG�-XDQ�,��9DOOHMRV

'HSDUWPHQW�RI�(OHFWULFDO�(QJLQHHULQJ
8QLYHUVLGDG�GH�&KLOH

)DFH�'HWHFWLRQ
• Applications:

– Face recognition

– Man-Machine interfaces (control devices)

– Surveillance applications – watch list

– User verification procedures



3

Biometric Market- Face 3UHYLRXV�$SSURDFK��7HPSODWHV3UHYLRXV�$SSURDFK��7HPSODWHV

Input image

Preprocessing

Coarse face detection Face positión

Fine face detection Position, tilt angle,  
and size estimation 

Iris detection
Position and iris size  

estimation

3UHYLRXV�$SSURDFK��7HPSODWHV3UHYLRXV�$SSURDFK��7HPSODWHV Input image

Preprocessing

Coarse face detection Face positión

Fine face detection Position, tilt angle,  
and size estimation 

Iris detection Position and iris size  
estimation
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Fine face template

3UHYLRXV�$SSURDFK��7HPSODWHV3UHYLRXV�$SSURDFK��7HPSODWHV

Fine face template 
construction&

Anatomical 
characteristics measured 
in fine directional images:'

Eyebrows'

Nose'

Mouth'

Chin
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2EMHFWLYH�RI�WKLV�UHVHDUFK

• Improve templates using information 
from directional image. 

• Build an interface to detect and track 
eye position on frontal faces.

• Not controlled background

• Real time processing

• Minimally invasive

7HPSODWH�*HQHUDWLRQ�E\�
&RPSRQHQW�0D[LPL]DWLRQ�IRU�
5HDO�7LPH�)DFH�'HWHFWLRQ

&ODXGLR�$��3HUH]�DQG�-XDQ�,��9DOOHMRV

'HSDUWPHQW�RI�(OHFWULFDO�(QJLQHHULQJ
8QLYHUVLGDG�GH�&KLOH
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• templates are computed for different face eccentricity and size

5HVXOWV�5HVXOWV�

 
(a) 

 
(b) 

 
(c) 

 Templates for 103 individuals for face sizes (height): (a) 120 pixels, (b) 180 pixels, and (c) 240 pixels.

Face eccentricity is 90%.

5HVXOWV�5HVXOWV�

Purdue database (55 images)
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5HVXOWV�5HVXOWV�

Purdue database (55 images)

/LQH�LQWHJUDO�YDOXH���DQWKURSRPHWULF�YV��&0�
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5HVXOWV�5HVXOWV�

Templates Pixels 
CM 9320 
Anthropometric 53504 

 

Total number of pixels in the CM and in the Anthropometric templates.

Face and iris correct detection for the CM and Anthropometric templates 

Computational time: CM templates: 0.0092 s. Anthropometric templates: 0.031 s . 

¾¾ A new method has been proposed to generate A new method has been proposed to generate 
templates to detect facestemplates to detect faces

¾ The new method is based on maximizing the response 
of the template applied to the face directional image

¾ The method was applied to images of two face 
databases (Purdue and Caltech) with improved results 
of the new template relative to the previous 
anthropometric templates

&RQFOXVLRQV&RQFOXVLRQV

¾ The new templates showed improvements in: 

¾ face size estimation 

¾ larger line integral value

¾ fewer number of points (faster computational time) 

¾ improved face detection rate 

&RQFOXVLRQV&RQFOXVLRQV
)DFH�'HWHFWLRQ�XVLQJ�362�

7HPSODWH�6HOHFWLRQ

&ODXGLR�$��3HUH]�DQG�-XDQ�,��9DOOHMRV

'HSDUWPHQW�RI�(OHFWULFDO�(QJLQHHULQJ
8QLYHUVLGDG�GH�&KLOH
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• templates are computed for different face eccentricity and size
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5HVXOWV�5HVXOWV�
Evolution of the PSO algorithm for 1,800 iterations. (a) Initial randomly initialized template. (f) Final 
template after 1,800 iterations

5HVXOWV��5HVXOWV��)DFH�VL]H�HUURU��$QWKURSRPHWULF�YV��362

Error in the face size estimation between the Anthropometric templates (black) and the 
PSO Template (gray level) applied to two video-sequences.
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5HVXOWV��5HVXOWV��/LQH�LQWHJUDO�YDOXH���DQWKURSRPHWULF�YV��362

Line integral value for the PSO Template (gray level) and the Anthropometric Template 
(black) applied to four video-sequences.
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5HVXOWV�5HVXOWV�
/LQH�LQWHJUDO�YDOXH���VSDWLDO�ORFDOL]DWLRQ

Line integral value along the ÿ axis with PSO
Template (gray) and Anthropometric Template
(black)

Line integral value along the y axis with PSO
Template (gray) and Anthropometric Template
(black)

5HVXOWV�5HVXOWV�
Total number of pixels in the PSO and in the Anthropometric templates.

Face and iris correct detection for the PSO and Anthropometric templates 

Computational time: PSO templates: 0.019 s. Anthropometric templates: 0.029 s 
(Athlon XP 2000+, 1.67GHz computer with 512 MB RAM ).

                           Video Sequence   
Templates 1 2 3 4 Average 
Anthropometric 22354 26298 24606 24456 24429 
PSO 14382 14054 19102 14575 15528 

 

  Face Detection  Iris Detection 

Templates  Templates Video 
Sequence 

 

Number 
of Frames 

 
PSO Anthropometric  PSO  Anthropometric 

1 466 99% 98%  100% 100% 
2 202 100% 100%  100% 100% 
3 306 100% 100%  94% 92% 
4 395 100% 100%  100% 100% 

  1369 100% 99%   99% 98% 
 

5HVXOW��$SSOLFDWLRQV�WR�YLGHR�VHTXHQFHV5HVXOW��$SSOLFDWLRQV�WR�YLGHR�VHTXHQFHV

¾¾ A new method has been proposed to generate A new method has been proposed to generate 
templates to detect facestemplates to detect faces

¾ The new method is based on PSO and was applied to 
the face directional image

¾ The method was applied to generate templates in 4 
video sequences and results of the new templates 
improved relative to the previous anthropometric 
templates

&RQFOXVLRQV&RQFOXVLRQV
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¾ The new templates showed improvements in: 

¾ face size estimation

¾ larger line integral value and improved spatial        
localization

¾ fewer number of points (faster computational time)

¾ improved face and iris detection rate

&RQFOXVLRQV&RQFOXVLRQV


