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(Mean-Shift Tracking Algorithm) &k ie4xH 2 T30 2 FH FLi > Z & HH F 8

AR R WA E K2 - 90 p REImOPHR -

2 BT HEMG A

B LS e 8 P ow ok (7 e PS3 ~ XBox360 ~ Wil k3 > sp i 2558 2 58 3
EREHRR B R A C Aok 3 B BB LA
BE AR HCHCITHP N 4 48 Kinect RER YRR HXE R BT ek
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XNA 25k ek &84 1 5 Azga B TR BB 4 5 i 4 0 XNA & 2 kg
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Initialize()| —#| LoadContent()

|

< Update() " |lnloadContent ()
Draw() >

(1= ] XNA 8583 & 2 iz

Initialize( ) : 25ti 41t > Byt Sl A AL 5 A AT S ARE PR RE -
*FH

LoadContent( ) : ;\ *IRBE RSN R o 4o i 3DHCA - 2DEER) ~ 3 i A%
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EERE RO L CE S T‘“? SRR TR~ ek o
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3.1 & 4 % % B 4p 2 (Background Subtraction) » #-8 fA gp w B g2 & §
BB B4 ok o

3.2 & i =i =4 i & i (Mean-Shift Tracking Algorithm) 2. = i ji 2 > iz A
# A & ehE S Bl(Histogram)shig * ~4p i % fic(Bhattacharyya Coefficient) st i ~
Basic 518 =45 i & i h 2 ~ B Jh Kernel H03 coid o8 w52 7 ki
O T R eSS B U R TR AL otk

3.3 & /1 '2 k4 ¥ 5 (Augmented Reality) srj * > #— & B i HF R - B2

i 4 2 4R’ > F5d Haar Cascade = ;2 k% 1% -

3.1 Background Subtraction

% ¥ 4p 2 (Background Subtraction)[10] » #.— B (X% L@ d 4 (g3 2 o
BAd g 2228 TE > RiEY ¥ iy~ B e d [ T
%2 2.(Pixel)¢ &2 RGB &> &2 # F 4 ch RCGB EApp » P BEPFBHELEL B
'] 4= Bl (Threshold) - > ﬁ&—ﬁig?] » B2 = F 2L(Foreground Pixel) & #
% 2:(Background Pixel) o H & * 234 (] )4cT

_ kxy), |kxy) —B(xy)| > Ty
Fiexy) = { R=0, G=0, B=0, otherwise M

#9 R(xy)® 4% K B#H#(Frame) @ » 5 B § 4 F} «8L(X,y) RGB & ;

Is % KB RA ARG Bos F B0 Ta s £33 A& 5341 i (Threshold) -
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3.2 Mean-Shift Tracking Algorithm
3.2.1 Attribute Modeling with Histogram

AT RARE Y o Rt 7.%{_?_ = Bl (Histogram) » © ¥ - f6 - 3R
BT AT WAMEF G L2 AT R sk (Pixel) 50 E S B B
(Bin)? ; Ev@sd L0 m o £ 4% & i (Normalization) = /2 » 4o 54 (2) ¢

3V "?]‘-/J - LA IELP-2 lg\ AL ) SN B o

the value of each bin

Normalization = the total value of the bins (2)

3.2.2 Histogram Matching Bhattacharyya Coefficient
50 A FREES 0 ¥ F1* (Minimum Bounding-Box) = jE 0 35 1 i B R B
(TrackingArea) » £ 2472 > Bl o FlZ R F|F > L HP|5 LR BRI
#oi K % R4 S Bl (Target Histogram) - p fF gk s % 2 B #2 > Bl (Candidate
Histogram) -
RS AT R TF & % 4p it #ic(Bhattacharyya Coefficient) [ 7] &t fi
H TN RS B ERGFROPNERE LA H S ARA BE SR
AT 3 B (Histogram Normalization) » & B35 = B % Bend Bt 5] (@ o )J'J‘f\k

(Target Frequency, p,)¥£? (Candidate Frequency, q,) > 4P 3k # B35 e 5 v F
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3.2.3 Basic Mean-Shift Tracking

e =4 % & % (Mean-Shfit Tracking Algorithm)»t = ‘g4z % » 2 F =
- W £ ¥%5 A 5% (Target Frame, Candidate Frame) i o £ 4 17 & 1 3 B S
HE > @] 0 vt #eqp 17 7% #ic(Bhattacharyya Coefficient) » 1 * 35 & = 45 fp % 2
(Mean-Shift Iteration) » i B] ;% e A& 824 (Candidate Frame) ¥ 35 & & 417 * & 4p
> B (Target Frame) i B Fe B o 35518 » P BFR R E L & 0 RE 37
T R o TE AT G 0 A 2 35E =8 » & (Mean-Shift Vector) -

BLFMAAGUSE S FE AR HZ 0 2 Step 35 MEHEEH LS

(Mean-Shift Iterations) :

Stepl. A R4aBi4e? (Target Frame) » 4%t % B i e ¥ > A 2 (Target
Model, Q) » 3+ & H E = @ » & 1 45/ +* &) (Normalization) -

Step2. 44T - &P (Candidate Frame) e % 22 Q 4p Fr e Hii= & (x) »
£ & 2 (Candidate Model, P) » 3+ % # & = B » & it H5-] v &) o

Step 3.  A7Rif giF H.(Region of Interest, RO ® » * i kv & & B 5 & &
(Pixel) » 2 u ™% &2 > B® = 37 B(BiN)dHIELE - &% o530

(4) > 355 B ik B(PixeD i £ i -

W= @

Step 4.  { #7204 » £ (Mean-Shift Vector) » 42 3% (5) -

_ ZiwiXj _
M(x) = Wi X (5)

Step5. L ATP WEHUZE £ F 4 dp  (lteration) - o234 (6) -

i WiXj
i Wi )

X<—<x+M(x)= (6)
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[®]- ] Mean-Shift Tracking
FOLFERPHECSFEE A8 I T AR AT 0 RS -
Framel 3 - s i > 3+ 8 (J=42) i i $cnE = B (Target) -

f

Frame2 = ™ - %R v » 3+ 8 (212) i Bk . +1E > Bl(Candidate) -

% 4p i B2 %7 Framel &2 Frame2 e:f B Bl 5 F =0 3¢ Bidp 0 B fow —

= % o P B e e 8 (Mean-Shift Iteration) » ¥ { 3T E =4 @

=k

E T

7

\y

o BEgE A o] 2t R B P48 Bl (Threshold) » &) @ 0.1 H i o 53§ 8 = chdp &

(Iteration) » if‘u? I TR B E v & g B o
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Ereate target histog ranﬂ
*

[ Find candidate model at ROI A
Get BC1 from target and candidate
Get Weiaht
Find the new center
Move the ROI
search window to the new centroid
Find candidate model at the new location

L Get BC 2 at the new location y

15 B R4 (Frames)iad fe 3 F T - (3B & R chp B HOo 7 G {5 sl

¢

Move ROI to the new location
Find candidate model at the new location
Get BC2 at the new location

y, N

<G>

no
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Success

-10 -

Mean-Shift tracking



3.24 Kernel-based Mean-Shift Tracking

v Kernel #03] chsa e 45 5 B i 5 &R [8] 0 UL B $.(ROD) » 2

g8 oo Kernel H03) & B B §= Bl 04 5 fFiw o &gt & * Epanichnikov Kernel » 1%

= EHIECR] > ARl 0 2 (T) 5 BARARETY SR AL > U 5 R T

FRBE S &7 U B ER

I (B4 ] Epanechnikov Kernel 2

e=| x|y |x|<1

otherwise

K:(x) =

(M

Kernel 22 Basic * ;# £ £ %> i A 1 Basic £4]* Z 7 chRGB ¢ 42 54 s

o B S EY N EBEBMBINR A4 1 A A Kernel &2 ¢ § 2475 B

Z gk ApEON R P AT Al > 2 2N HEE B (Kernel Value) o B 4e3t

X B3 E (Bin)? o7z Kernel #3] 7 A2 8 & Blens v 0 R ok { 4 -

Epanechnikov Kernel » £ - B % @& * coficq] o e pt 5 BB L& #H BT
Step 1. 45 F i BiF . (ROD Y w28 5 4o 58(8) ¢

_ Left + Right

2
Top + Bottom
Step 2. #HEBFFZIX PYHFLRCEHOXEY B b8 (9):
_ 2x(x—X)
" Width of ROI
_ 2 x (y - Yn)
"~ Width of ROI ®

Step 3. 4%+ B if% 2L(Pixel) » #5 % Kernel Distance » 42> 38 (10)

Dist = /XZ + Y2 (10)
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Step 4. 35 & Kernel Value » = Epanechnikov Kernel =+ & & %

_ 2(1-Dist)
- T

If Dist? < 1 K

else K=0

3.25 Trajectory Tracking

BT RAME A > ERPEREe WA F - 3 30 %K (Frame) »
TyaEERIE 33 A (ns) 0 HEMEE AN B > BRE AP LR
BNk e KA EF 30w 0 E B £ F M HET o FiEA PRIEEF R
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s LR chik gy
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3.3 Augmented Reality
3.3.1 Haar Cascade Classifiers

fpt i@ * Haar Cascade # w5 iT? > 2 & ftes f 4 58 B (Haar Classifier)
e 2 1 R 4% Hc(Haar-like Features)  fEdFiic® 7 7 = BE 2R 2> LEF4n
B el % B Bk F % o Haar Cascade # 14 45 fic OpenCV (2t EmguCV) & J& * >
R G RIERRLE T AFRET R %ﬁfd PIRp e LR
XML = it & 4 »2% [13]
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