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Abstract

2D-to-3D conversion technology has been studied over past decades and integrated to commercial 3D displays and 3DTVs.
Generally, depth cues extracted from a static image is used for generating a depth map followed by DIBR (Depth Image Based
Rendering) for producing a stereoscopic image. Further, motion is also an important cue for depth estimation and is estimated by
block-based motion estimation, optical flow and so forth. This papers proposes a new method for motion depth generation using
Motion History Image (MHI) and evaluates the feasiblity of the MHI utilization. In the experiments, the proposed method was
performed on eight video clips with a variety of motion classes. From a qualitative test on motion depth maps as well as the
comparison of the processing time, we validated the feasibility of the proposed method.

Keyword : motion depth map, motion history image, motion estimation, 3D conversion

.M 2

a) 79y AFEHRFAF I} (Dept. of Computer and Communi-
cations Engineering, Kangwon National University)

¥ Corresponding Author : 7'M (Manbae Kim) 2D°§ }6]'9] Zlo|m (depth map) L} }IE AEle] 3D %}xﬂog;g.
E-mail: manbae@kangwon.ac.kr
Tel: +82-33-250-6395 = AlZsh= 3DWS 71 S0 A7 el ol gk
ORCID: http://orcid.org/0000-0002-4702-8276 B o ° o
a0l =2 20179% (LS Ao AT AedS i delel 54T ol °M doiE Pk 213D
ol 523 E 7] %ATAIS] (No. 2017R1D1A3B03028806) o)) g2t HA)GAto A AA Zo] TAEL S
+ Manuscript received January 2, 2017; Revised March 17, 2017; Accepted _ - - -
May 25, 2017. ol 59 G ES FHste] Zolils e, vt L

Copyright © 2017 Korean Institute of Broadcast and Media Engineers. All rights reserved.
“This is an Open-Access article distributed under the terms of the Creative Commons BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited and not altered.”


http://orcid.org/0000-0002-4702-8276

e
i

[e

JHto 2 BAS oS3,

T¥tt. BBMEE NxN

ol

x,

o
i

ol

22
o

e o
0 %
o
ik
ofo

2

)

W WY ofo
rot

ok oo A

s 2

T
t©
r 2 O

oL
2

ot

[

o N
w oo ST 2

g ob

4

Bovick 50| At +5A4E 2d4 MHIME F
Abgre] g9l B 225 Qs 9

A o] &5 MHIQ] 7]¥ 3 4,
7o) A7k toll e AA Gt 13 o1 AFA 1
A9 A S T

rlr
u)
g dlo

Af=1G=1, (2)

oA71A i FAoth AP Aol MHI= 4 (3) 2
o] Tath
MHT = T ifAl>T )
" |max(0,MHI'_,—68) otherwise
A 3)lM = AbEe] F7F A &E = ZH A Aol

3, 6% #ax(decay) JEtlERO|TE A>Tl MHI gk

H g=]
o B40] g, 19 1S BL A3
1§ HolETH,

fitl
o
2
e,
R=)
=2
ne
2
N
rir

J2! 1. Arms wave®} MME MH|!)
Fig. 1. MHI of arms wave

Xiang 5 3% MHI? PCH(Pixel Change History)
E AATH. PCHE Jehd 2] (4914 (& 73 (ac-
cumulation) Z+E}HIEFO| L, 7= ZH4Ax(decay) IhEtHEFO|TH

: - 255 o
min(PCH} | +—-,255) ifA, > T

PCH = s (4)
max(PCH{ﬂ*TO) otherwise



498 91 39 3D FGF WHS A% MHL /W A Zolh 44 431

(Won Hoi Kim et al.: Motion Depth Generation Using MHI for 3D Video Conversion)

Chen 5 Edge MHI(EMHI)S A ¢tall =l 71322
02 2] (3)% &3t oA A RF MHIE -3ttt MHI
tekst el [13]014 AAE] 71eE o] Stk

B Ao Atehs WS I 29 22 Ay I5S
Zteth HY L ii‘ﬂ"‘ol ?JQE]‘Z’% A EF 55

tion complexity)E A

Akl et &5 Q—r(motlon frequency)E 1% 271547

Fegit) £71e W& 24 (accumulation) dHH E} ¢

O % Zo|3k DE S/ W E 2

%i(decay) e er & 73 5, Zo)

= !
THE AR &5 SRR oF ik *%Xﬂ.

Motion complexity
computation

i

Moving pixel Detection

=1 —T

D\l

o 2 b 8 ©
fu oo o

A>T l AT
v .

Motion frequency decrement
m'=m'-1

Motion frequency increment
m=m'+1

I }

Accumulation factor

Decay factor computation

_— computation o [—
¢ =f(m', o) o =g(m'. o)
Depth increment Depth decrement
D'=Di+{ Di=Di-t
| |
[ Motion Depth Map ]
T3 2. Mok wiHol MA| SE=
Fig. 2. The overall block diagram of the proposed method
A W Qatgo) A1, AAe] $5 WIS ¢ ¥
& & Qe ol stk MHIYIAM & o5 Ao WF- &
FHol AR Fas] wEel, S W7 4 ARt
e BA Heolelt EAs7] wol folA= Aol

ki o2 7+4ste] 3D YAE A%
2%t v "k

HT Q. Zyglo] = HA 5 3% (motion com-
plexity)E AlIMeHL, 2197 AS ek Ao Akl w
2} % 34 (motion frequency)> 14 Z7F & TAE
sttt S = 74 g (ke e e, o] e
Z Zo|gk DE Z7MFIth u}tﬂg 7F
2t et & f{ s
SHEE %7

g did ez

b
=
N
©
\i
.,_,
\]
re

B =EAA Aol B Xiang RS 7o
Ak AZE oM e AA G 43 oD SRR
FF% AE I

Al=1F—1] (5)

-5 w5 ﬂa}uﬂa}ou e ﬂi wuﬂaom. D8] 27
L

min(D!_, +¢255) if Al > T
max(Di_;—7,0)

»)
%
Il
—
>
N

otherwise

B>

A, > 7o D= (W S7kstaL, el rikg
3 k. 5 54 DRk

Oh_ 7 AH &

N FE,
_‘E:‘i
i

faap
oy
fu

0 ol Y
N

ox

2. M2tH|E ALt

Aol ALgahe shebErel ¢o) rs Zoly

73-;_0]715}1\‘ D C‘):J p Y [e) T
A5l dFS F= T8 8aoltt o] B EES 5
8 (motion class)S TEdte] A2 o7 Farh SE&
Po gt o7 AA T 25 3= 225 (object motion)

3} 7] )85 (camera motion) 0.2 FEH T} A 5
Al olF AAC] D A WA DE ddldoZ ALY



132 WEEEE

09 7}7+44 DE o2 &gt A9 3D
7t e 4 Sl ?Pﬂﬂa‘r 8
RS E 2 D
ooz o] &3l 3D YA
< ASstis 44 °EJ+ ﬂuﬂ 2
k= Blo] Zhdsix

34 Qojyo

b o
Jm ez o
N £

™
oL H

1o

o

ok

)

-4 of o
Mo ML ox

> o X to
=)
2

ud oft |
Ho
ot
o

[e

9 —i—% 3}4 (mot1on frequency)% 7—]14?]—3:%
FhekEl e FHH o s A4 ¥
Ao (& AHACE AA A D #t

Ao Zo)zke FAF o 7 =713

Mo

o

P

e
B

k1 ol KU (B J&al
i oHo Ty

o,

°

g

ofd
o T-
)\
oﬁ

ol

191514 ) ZALvlt 53
A GFRE FA FA7IA 9] FA <)
m% 4 ()3 2tk mel 27186 0013, B4 gl
MY 14 F7bsta, gAE el 14 A

3L oX
& o
P
E

mE

min(mi_,+1,255)
1,0)

it A>T
otherwise

i
m; = (mi_, —
max{m;_

Variation of

04

0.2

ou 5 50 100 150 200 250
motion frequency, m

T2 3. mether ¢ ¥ ool ASH A

A A22A A4z, 20179 7€ (JBE Vol. 22, No. 4, July 2017)

m ol T2 (9 = A FHE S I
m & olgst (s} & TFike ¥
A (8), 9 o] Az Ik

0 o ifm < 1)

2
e otherwise

ifm<§

otherwise

%2 48H02 Fas 9 A5
o 5

Variation of ©

0.8

04

02

03d 50 100 150 200 250
motion frequency, m

Fig. 3. Adaptive computation of two parameters ( and 7

(9)



498 91 39): 3D FG WHS AT MHI /W 24 ol 44 433

(Won Hoi Kim et al.: Motion Depth Generation Using MHI for 3D Video Conversion)

o Aolth AR EE pS AL, AFEE pi
2 42 7RIt 9% AAGAANAE p=00lth p7t O
W AR $EY HEol ¥OUR T oghe VYL )9
A B ok T o] WAL A (1) 2L
Argere B8E 5 Aok

g (Ullldx Uﬂlln)e ap+am1n (]])

A A 4(time constant) ax= AA&S 2, 4 (1)S
2] (8), (99 02 AHEstth 19 40 a=0.05, o =100,

2109 W) ps} o5 BAE Bl

Variation of o (a=0.05)

o
[ 10 20 30

motion complexity, p

40 50 60 70 80 9 100

J8 4. 2N ST pot FFHAL 09 J2i=. 2=0.05, 0, =100, 0, ;,
=10
Fig. 4. Graph of o with respect to p. a=0.05, o, =100, o . =10

¢o = 0,119 e THREE, TSI 7o <max9}

* *

T &S BAE (O 72 AEB
¢ =G+ € (12)
T = Toax * T (13)

APANME (.= 10, 7, ,,= 20& AME3ITEH

tlole} A Eo] &3t A& BA ZolP I8 59 2
ok, birdfall2= [14]9) § 973013, horse, ski [15], 12

[16]¢] HlolElolth A FAHE<
TR 2= birdfall2, street, campus2, boat2+= A %
A4 EdZIT. 19 GHES A
S50] £HE 9

Ho

2, street, campus2<

o)L, airplane-

2 AA

1. ME 24 MES 23 7Y
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