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Integral Image
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Robustness against Monotone Color Shift




Robustness against Textured Lighting




el R ﬁ

|| 5"!..

G . | ':-b'f*'l*“*uu _uqﬂ. '-"u.ﬂ. M -- _.
. - Yy "'H’I f""ni-ﬂi 11 %;%‘ﬁ’
i 5%-.. Aot

*HI"! ?5 M

e







&% (NFTG+PPE)

]
ILVA

7] Y

1B

Recognition

Tracking

NN search



Difficultyl: Vast Search Space

FOSE PalidMELEN

L

Proguct Space

b)
)
C
9°)
=
@)
@5
)
-
<L
4=
)
b
o
@)

Search Space



Difficulty2: Nearest Neighbor Search In
High-dimensional Space
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Difficulty2: Nearest Neighbor Search In
High-dimensional Space (cont)

Every Nearest Neighbor
Search Algorithm becomes
exhaustive search when the
prototypes are located on a
hyper-sphere and the query IS
given at iIts center.



e Pose Parameter Embedding (PPE) for reducing
the search space

e Nearest First Traversing Graph (NFTG) for
continuous NN search in high-dimensional

space
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Nearest Neighbor Search in high
dimensional space.

e Tree based methods: VP-tree, MVP-tree,
GNAT, S-tree, kd-tree, ANN, ....

o Table lookup methods: AESA, LAESA

 Graph based method: Delaunay Graph
(Nearest First Traversing)

Graph based method has an advantage in the
tracking task, because the previous NN search
result can be utilized for next search.




Nearest First Traversing
on Delaunay Graph
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1“-




Drawbacks

« High degree: Too many edges are connected to a
single vertex (ZD+1)

* Delaunay graph cannot be constructed in high
dimensional space (N>1000, D>5)



Stuck point

Query
Point




ldea2: Connecting Stuck points

NFTG: Nearest First Traversing Graph



Properties of NFTG
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Properties of NFTG

NstFT using NFTG Nearest Neighbor




Simultaneous Tracking and

Recognition: Result
e Image Size 640x480

e Prototypes 10290
e Dimensions 4800

Number of Distance
Computation 20.8

Elapsed time
4.16]ms]




Other Results
(5 person, 5 direction, Translation7x7,
Scale 3, 5x5x7x7x3 =3675 prototypes)
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Results(5 person)
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