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Color-target Detection Based on Nearest Neighbor Classifier

TOSHIKAZU WADA*

Color target detection tasks can be regarded as a color classification problem. Most of the
classification methods first integrate features into a single value representing the probability
or similarity, and the classification is done by comparing or thresholding these values. This
integration, i.e. mapping from multi-dimensional pattern space to 1-dimensional space re-
moves the manifold of pattern distributions in the original space, and hence, the exceptional
patterns can be missclassified. In this report, we propose a novel method for color target de-
tection based on nearest neighbor classifier, which doesn’t require the feature integration and
can be trained by specifying target and nontarget color examples. Since the color classifier
is implemented as LUT, our system can detect targets in video-rate. Experimental results
demonstrate the effectiveness of our method.

ooooobooobooooooooo

1. 0o Q0o
ooooOoooOooooooOo/oooooooo

ooooobooobobooooooooon 2
oooooood
e JO0O0O0O0O0OOOLOOOLODODOOOCLOODOO
oooooo/ooooooooo
o JOOOOOODOODODOOODOODODOOODOO
ooDo
000000 /000000oooooooooo
ooooooooooooooooooboooooobo
gooobooooooooooooboooobooood
goooooooooooobooblooooooo
goboooooooobOOoooooooooo2oo0
gboooobboooooobooobooobooboooooo
gboooobooobooosboobooooooo
goboobooooooooooooboooooooooo

fO000o0oooooooo
Faculty of Systems Engineering, Wakayama University

126

gobooobobodooboooooooooooooo
gooooobooooboooobobooooobooooo
gbood

o JOOOOODOOOOOOODODOODOOOODOO

ooooooobooooo

e JOIDODODODODOOOOODODOOOOOOOO

ooooooo
gooooooooooooobooooobooooo
goooboobooooboooooooboooooon
oooodooooooboboooooobooooooa
oboboboooooon
goooooboooobooobooooooooo
oobooobooboooooooobocoouoboooboooo
oooobobooooooooooboooboooooon
00000000000 0000Uo000 1(a)0O
goooobooooobo0oobooboooooooo
ooooboooooboooooobooooooooo



Vol. 44 No. SIG 17(CVIM 8)

probability/
similarity/
likelihood

egration» |3 .
|%=Threshold

VsselD

gsselp

(a) Integration Based Classification
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Fig.1 Recognitions with integration and without

(b) Classification without Integration

integration.
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Fig.3 Classification boundary of NN classifier and
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Fig.4 Classification boundary of Linear SVM and
Support Vectors.
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clear LUT;
foreach (Y,U,V,Class) in TrainingSample
begin
Entry.Color:=(Y,U,V);
Entry.Distance:=0;
Entry.Class:=Class;
Enqueue(Queue,Entry);
end
while (not Empty(Queue))
begin
Entry:=Dequeue(Queue);
if LUT[Entry.Color].Distance>Entry.Distance then
begin
LUT[Entry.Color]:=Entry;
Entry.Distance:=Entry.Distance+1;
foreach (y,u,v) in CityNeighborEntry(Y,U,V)
begin
if InRange(y,u,v) then
begin
Entry.Color=(y,u,v);
Enqueue(Queue,Entry)
end
end
end

end
05 000000 10000000 LUTO0
Fig.5 Algorithm 1: LUT updating algorithm for Color
Competition.
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Fig.6 Overview of Color Target Detection System.
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Fig.7 Data structure of LUT element.
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Fig.8 Skin color detection results (Top, from left to right: Original Image, Detec-
tion Result using EM-2, EM-5, NN) (Middle: Magnified image) (Bottom,

from left to right: Training color, LUT used for EM-2, EM-5, NN).
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Fig.9 LED color detection results (Top, from left to right: Original Image, Detec-
tion Result using EM-2, EM-5, NN) (Middle: Magnified image) (Bottom,
from left to right: Training color, LUT used for EM-2, EM-5, NN).
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