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« Stereo Camera Matching

« Adaptive Support-weight Approach
* Acceleration with GPGPU

« Haar Cascade based Detection

« Template matching based Tracking

« Limbs fitting
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Stereo Matching

Stereo matching 12|52 YL =M} AU A ALBSI7|2 o MB 21EF

1. Camera calibration
2. Preprocessing
3. Matching cost computation - Truncated absolute difference
e(CI» C_Id) = min{ |Ic(q) - Ic(c_ld)lr T}

ce{r,g,b}

4. Cost aggregation — Adaptive support-weight approach based on the Gestalt grouping
5. Disparity computation - WTA(Winner-Takes-All)

dp = arg min E(p, pa)

6. Disparity refinement
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Adaptive Support-weight Approach

| 27
A8 6}= classic Gestalt groupingS support-weight2 0| 2%t 12|

| #2ElE A2 Agp, S S0 = HEZ2| 28 d (proximity) & &

« Q0| Al truncated ADZ ot raw matching cost2t 2|0 A ot weight2 Ctg A0 CHRYSIH cost
aggregationg ot £|E costE &

ZqENp,c_IdENI—,d w(®, Q)w(Pa, qa)e (4, 3q)
ZqENp,c_IdENI—?d w(p, )w(Pa, 4a)

E(p' ﬁd) —
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Acceleration with GPGPU

Cl2| dataE HEE X 2|5}= data parallelism0f X|X 3} =l architecture

« SIMD(Single Instruction Multi Data)

« CHZFO| ALU H|3}| MLCiXH o= X2 ZFO| control unitl} cache memory

» Hardware thread scheduling (little overhead, almost free)

» High-bandwidth memory bus

C BE BHS B 43 022 HY
— 3 level memory management(global, local, private memory)
— Ct==9| kernelf| A S A|0f ZMS= memory access& ¢ et constant memory
— O El3t=l memory access& 2|t texture memory

o

— Thread scheduling2 &3t hidden memory latency

e e

CPU GPGPU

Control
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Haar Cascade based Detection

Depth MapOjlAM MZ S X5t EEdl= W 1. Edge features

« Q&I RGB Image, Depth map [l E 2 s

(@) (b) (c) (d)

-

- HMZAL3 (Raw depth map > Threshold : 0| = Zt2) 2. Line features

. Haar featuresZ O| %t 3lH 25 El:”:.:IE

(a) (b) () (d)

3. Center-surround features

EFAH
[

rad
e
e
A

P
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Template matching based Tracking

Haar Cascade=z QIX|El MZAMH

7

F-'F-

O= Ctg =i

« & : RGB Image(grayscaled), Grayscaled template

0z
=
oo
MUl
pu

Of

02t

- g=

ol
i
il

Of

02t

« Grayscaled RGB image + A& 7+19 =49

+ AAIZEE Z0| 4 true positions =
—  Haar cascade ZiM|X|gfdt == SO HE Ol =3

TEGB "(x,y) = TEGB{XJ y) — TRGGB
R(x,y)

P r ’ , IG r X, — IG X, —IG
Zx’.}-’ (TEGB (x",¥).-Iggs (x +x', v + y’)) gee '(x, ) kee (x,¥) — Iggp
TSz = grayscaled RGB template image

ffG'x:j:z_fIG’_Fr_l_:z _ _
JZx ' Tree (X', ¥')2- Lxr yr Iggp (x + X',y + ') I§.5 = input grayscaled RGB image
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Limbs fitting

29| Zt=of MAe| HEE XY 5%

2

7 Body Parts ?|X| I}ef

head point
- AN =8, 9= FH, HlE ALt > head, neck, shoulders =X
«  Elbow, wrist, upper and lower arm neck point oulder int
shoulder join
- Weighted-Distance Transform 54! 0| & ° :
I —I.(c timated estimated
D¥(p, c) = D(p). (1 4 | d(p) d( JI) VI (c) # 1 eelsl‘)clzajo?nt . upper arm
Id(ﬂ)
D(p) :=min{d(p, q)l g € 0} = min{d(p, q)|14(q)
= U} estimated sampling

wrist joint

d(p: qj = J(px - ‘-?x)z + (py - Q}-)Z
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. GPURZ L|& U OPEN CV &%

— Real-time Upper-body Human Pose Estimation using a Depth Camera, HP Laboratories

— Stereo-Based Multi-Person Tracking using Overlapping Silhouette Templates, 2010

International Conference on Pattern Recognition

— Adaptive support-weight approach for correspondence search, IEEE

« Stereo Matching Algorithm?2| CPU 1% 4! C|HZAU
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