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for ( factor=1; factor<limit; factor *= 1.2 ) {
scaled w = base w * factor
scaled h = base h * factor
for ( x=0; x<image_w; x+= stepx ) {
for ( y=0; y<image_y; y+= stepy ) {
part_image = (X, y, scaled_w, scaled _h);
if ( PHOEZLNT=/\2—2 Epart_imagehD NIV F 5 ) |
push( @faces, part_image );
}
}
}
}
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‘ \ N <opencv_storage=
J J <haarcascade_frontalface_alt type_id="opencv-haar-classifier"

<size=20 20</size>

<!-— stage 0 —>

haarcascade.xml

<!-— tree 0 ——>
<!=— root node -->
<feature=

<rects=
BB
< >3 9014 2 2.</_></rects>
<tilted=0</tilted=></feature=
%Eglj L/ z <threshold=4.0141958743333817e-003</threshold=>
<left_val=0.0337941907346249</left_val=
b\*d) T <right_val=0.8378106951713562</right_vals</_=</_>

-— tree 1 ——>
<!=— root node -->
<feature=
<rects=
< >12 18 4 -1.</_>
<_>7 2 6 4 3.</_></rects>
<tilted=0</tilted=</feature=
<threshold=0.0151513395830989</threshold=
<left_val=0.1514132022857666</left_val=
<right_val=0.7488812208175659%9</right_vals</_></_>

<!-— tree 2 ——>

<!=— root node -->
<feature=

<rects=
< >17 15 9 -1.</_>
<_>1 10 15 3 3.</_></rects>
<tilted=0</tilted></feature>
<threshold=4.2109931819140911e-003</threshold>
<left_val=0.0900492817163467</left_val>
<right_val=0.6374819874763489%</right_val=</_></_></trees>
<stage_threshold=0.8226894140243530</stage_threshold>
<parent>-1</parent>
<next>-1l</next></_>
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*left_val, right_val

(x,y,w,h)
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val = 0;
while ( feature = features.next ) {
val +=
(feature DIER TEIHELF AR D BHE D & &t x weight > th)
? right_val
. left_val

}
if (val > BETHDHEWLSLELME ) { return 1;}

tree 1 —>

roo
featu re=
<rects
<_ 1 2 18 4 1 :
< >7 26 4 3.</_></ ect
<ti lt d=0</t1i Lt d f atu

<threshold=0. 01515133958309 9 /threshold=
qleft_valao.1514132022857666<JLeft_vaL»
<right_val=0.7488812208175659</right_vals</_></_>

width:20, height: 20
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<_>
<!=—— tree 1 ——>
<_>
<!=— root node -->
<feature>

<rects=
< >1218 4 -1.</_>
<_>7 26 4 3.</_></rects>
<tilted=0</tilted></feature=>
<threshold=0.0151513395830989%9</threshold>
<left_val=0.1514132022857666</left_val=
<right_val=0.7488812208175659</right_vals</_></_>

< - width:20, height: 20

(1,2,18,4)DEFH N DEFZEDBHLISZEZEETLI=BDx -1 +
(7,2,6,4)DEF N DEZDALZZEETLI=HD x 3 => sum

val = 0;

if (sum >0.0151..){
val += 0.74888...;

}

else {

val += 0.151413...;

}
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http://www.volksbot.de/surmann/papers/icra2005/node12.html
http.//en.wikipedia.org/wiki/Integral_image

(z,y) =I(z,y—1)+I(z—1,y)+ N(z,y) - I(z - 1,y — 1) with I(-1,y) = I(z,-1) = I(-1,-1) =0,

F(r,y,h,w) = I(Iay) +I(I +w,y + h)_

I(:c,y—l-h)—I(:c-I-u',y).
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F(z,y,h,w) =I(z,y)+ I(z +w,y+ h)—

I(z,y+h)—I(z +w,y).

NS M Tok



Integral Image

LT



