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(54) Title: METHOD FOR ACQUIRING DEGREE OF COMFORT OF MOTION-SENSING BINOCULAR STEREOSCOPIC
VIDEO
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§1 Conducting binocular parallax and movement velocity
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analysis on an input binocular video, and calculating a
binocular parallax d, a movement velocity vxy in a visual plane
direction and @ movement velocity vz in a depth direction of
each pixel peint in the video

According to the parameters (d, vxy, vz) of the pixel point,
calculating a corresponding comfort degree value ¢
According to the calculated comfort degree value of each
pixel point, calculating a comfort degree value of the entire
frame

(57) Abstract: Disclosed is a method for acquiring the degree of comfort of a motion-sensing binocular sterecoscopic video. The
method comprises: S1, conducting binocular parallax and movement velocity analysis on an input binocular video, and calculating a
binocular parallax d, a movement velocity vxy in a visual plane direction and a movement velocity vz in a depth direction of each
pixel point in the video; S2, according to the parameters (d, vxy, vz) of the pixel point, calculating a corresponding comfort degree
value ¢; S3, according to the calculated comfort degree value of each pixel point, calculating a comfort degree value of the entire
frame; and S4, according to the comfort degree value of each frame, calculating a comfort degree value of the entire video. The de -
gree of comfort of a binocular stereoscopic video is calculated in accordance with the steps of the present invention, so that the influ -
ence of the positive and negative depth ranges and the object movement on the degree of comfort can be well taken into account,
thereby estimating a more accurate degree of comfort.

67) HE.



WO 2015/062149 A1 |IIWAT 00TV VAT 00N A AR

AN TE T —Mia 2R B0 H STARUIET 3& L ZRBCT, F A\ AU MU AT XU H WL 22 A8 2l 7
B, TFERIR PR MR R ME 4, VPP T A B2 2R L vy FIR BT 1M (IB 2R vas; S24 R4E
PR R H B E (4, vy, ve) RN IETERE o s3. MRAERREMER fit S i Era fEqE, 58
MIEPIE A s4 IRGEREMIRIEFIGEEAE, THE ANV T8 B o SLIEAR I 2D ORS00 H SEARMLN
METIERE, RRBIR 0025 B8 IE SR FE G B R4 Ia 3 % 67348 B2 I R R, R4S B0 VB (0 673 FE A T



10

15

20

25

WO 2015/062149 PCT/CN2013/090462

T EN RN B I B LIRS ET & S IR T5 K
B G

RE R B A F BB AEBE ARG, 55 H K — Mz sh b R E LR
AT 473 LRI T 7%
BERA

T ENER G E A, WE LR ER AR Z A5 fa R 8 o
B R . B SAREUR I % b v A2 A IR R R AN IR A AR R L3 oL
WifR, BHTREEARFNA-RENT LR, FRAMIENE N E LR
Bf, 277 AR ERE 4 E R, XA E R SR E SRR P A7
H—ANEEFEE, Bk, b TBAANENERE TR~ 4 = R
FER, EZELEHATNE TRBA, ek W E SRR AT 478 2
e A EEGTHTF L E X

BHRNNE IRRGERAT B AL T RET T RBEARS L&
RAm W E TRRGH —BHE, xR EW, RELERNEZ. fitkiE
HEENTFEREARADE, WERE IRWER A, WKE R E M
K, FEEREMA, FHAAREAEFHA A THEEERFAEILHELR
EWKFWR, RZEFBEXZN, HRAEAELHEIAEAFTEENH. 2012
4 Jung FARTERRE T —HREZLTFNERZ s # T HF4E
FERI 77 %, 8277 ik T SE b Bk xR B A2 o AN (6] 77 16 B9 32 303 E AT M S0 By
SR AT, REFEILBEEZENMEEXR, WEZTEF LA ER
WERZHATR . HATE TR BN ZE Fod ik = 432 o0 388 RS HE
B, RBEANER G E Nk,
KANE

(—) BRI FA A

AR KB B HOR R R  An R A — R AR AR S E SLARATR
Wik oy 12 20 o 3R A0 L2 B R AL, T SO W B SLAR AT B A 4T E AR Y

1



10

15

20

25

WO 2015/062149 PCT/CN2013/090462

ik,

(=) gART#

R £ R, AR A R — 22 ) R S 9 B ST AR AT 35 IR
ik, AT B S1. xtiN 8y 3CE A #AT I E N2 05 20 3 AT
HENRFPENMEAAORENE d, WTFEFTAWEHRE vy FOEEH
6 B35 21 # E vz; S2. MRIWHTARBEF A SH(A, vxy, vz), TTE AR 47 E
FAE ¢; S3. MEFMRELUH UG ERME, THEWEERE;, S4.
RAEG W 478 A, T E RN 47 & E A,

s, Brat ZBS1EHE: H aRAE N E AR E T f ki A
GE A ANNENEME, REFEALRTHEEME R HAFE T W 8Z5)
HE vxy FORE T B S v,

M, TR PRS2 e+ R|LP B S1 FiHEEIHSH(C, vxy, vz),
RABA A LRI NEFERZUE AR, TEZREAANFEEM ¢

c=-0.0556*vxy-0.6042%vz+0.0191*vxy*vz+0.0022*d*vxy+0.1833*d*vz-0.6
932%d+4.6567 (d>=0),

c=-0.0556*vxy-0.6042%vz+0.0191*vxy*vz-0.0043*d*vxy-0.1001*d*vz+0.2
303*d +4.6567 (d<0).

i, Brak B S3 o, AR AR, AR R AT R
66 5 38 XE RL B A7 5 A, A R W e 47 A

s, Brik B S4 o, T E B —ANFFIM, G BT A biEFE R
180 8 P AL B AN o 47 3 (L

(=) AaEmR

AR S BRI E RN EL, B RFeF R EHR
TR B o A A2 B 3 47 38 R Y R, IRAT A B 4T R AT

Kt &5 R
B 1 AR BB A & BR S 5) 1Y 35 o B & 8 R B SLARATL AR 47 3 FE SR iR

RN .



10

15

20

25

WO 2015/062149 PCT/CN2013/090462

BRI

T A M B Fu S, 3 A & B R S 77 K AR — P 1 At A
LT S re R T3 A A LA, B S TR S A % 9

ZBINE 1, AARRANT ERBZE. W NKE A E LRI, i
A2 B SCRARAT Y 47 & R E. BB R ay SOy

SL. #WHAMFREANSH: Ao Nl L. EXENM, ¥k
BRLWE CREFEHEEMEALANNERE d, REAHE LW LR
HiE, WEZGFE AT E T w8 E SR K vxy R TT W #2550 H K
vz;

S2. FRAAKUEZREAANFERE: F LR HHESEFADT A
KU EIZREF S 45 E c
c=-0.0556*vxy-0.6042*vz+0.0191*vxy*vz+0.0022*d*vxy+0.1833*d*vz-0.6932*
d+4.6567 (d>=0)
c=-0.0556*vxy-0.6042*vz+0.0191*vxy*vz-0.0043*d*vxy-0.1001*d*vz+0.2303*
d +4.6567 (d<0);

S3. EEMEFERTHE: AFERELIRFHHTLRIEREAL
AT E R AR, R T AR, RAZ0E E 4 E AR RE R FER
{i, 1B 1% Bl 0y 47 & 18

S4. BBEAMBEERUH: ASBERE L SR UHEHRNENER
W B 47 AR, (R BT A AR B AR, (B Oy B Y 47 3 AL

8 3T 2B I P A A R U B S ] B, AR R U B R T T RO A
RGBT T = BT 5H .

DL E B (R R L B S 7 X, ME R, T ARIARGHmE
BEARN R K, EABEALATOR RN AR T, L7 U A& T oot
Foidge, X 26 P A e, N AN AR A B9 R A TR B
Tl 2%

AR AR B B 37 2 RS e B BB SRR 47 3 BORBOT 7%, TR BT EX
Bl ST AR B 47 3 L, b 45 AR B9 2 8 IR SRR Vi B A A AR 22 2 x4 47 3 3

3



WO 2015/062149 PCT/CN2013/090462

BRI, IRAT ELE AR B A7 38 R AR I



wn

10

15

20

WO 2015/062149 PCT/CN2013/090462

wmo#® E S 3k

1. — 32 5 RS oy SCE SLARAU 67 38 ORBUT i, EAHMEE T, B4
LT R

S1. s N & 3CE P 24T W E ME vz 2h ik E oA, EARFEA
& W EMNZE d, W07 16 832 g3 T vxy FRRE T B E S E vz

S2. ARFFTRBE S HSE(, vxy, vz), THE AR 4T AL c;

S3. MEHFAEE A E H 4P E A, HH WA E (Y

S4. WRAFEFWHEFEFAE, THE BN 78 L.

2. fARA|ER 1 FriR e ik, HEMEET, TR PR S1aHE: whK
EXE AR E EEK T FEMEE AAAHNEREME, REEF LR
WHEEAMEF S BT 7 6 WE g3 E vxy R E 7 @ E s 3 E vz,

3. AR ER 1 B 2 TRy ik, AEEAET, TR PR S2 @ &R
TH B S1 FiHEER SR (c, vxy, vz), RAEE T LR A 047 3E i E A
A, WHZGRE AL NEFERME

c=-0.0556*vxy-0.6042%vz+0.0191*vxy*vz+0.0022*d*vxy+0.1833*d*vz-0.6
932*d+4.6567 (d>=0),

c=-0.0556*vxy-0.6042%vz+0.0191*vxy*vz-0.0043*d*vxy-0.1001*d*vz+0.2
303*d +4.6567 (d<0).

4, ARV ER 3 Tkt Ty ik, HAHEAET, P Z R S3 &, FEAERT
B9 A TS, R — P AT AR R R T R AT A, R
38 L AH.

5. WA ER 4 FRA i, EAAEET, Pra SR S4 9, dTHM
o — AN, R BT WUET S AR R AR N B T R L



WO 2015/062149 PCT/CN2013/090462

FoHE N 8 BCE AR A AT WE A= feam o3 E AT, i EA /51
WA & S E M Ed, B H I E 58 E vxy
L 7 1) B 32 2028 F vz

/

/52
WML R B E S WS, vxy, vz), T E AR B 473 fEc

i

‘ %
RABE MR S AT, R

/

4
REEWNEE T, HERAMANEEEE

% 1

171



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2013/090462

A. CLASSIFICATION OF SUBJECT MATTER

HO4N 13/00 (2006.01) i

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: HO4N; GO6K; GO6T

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, CNKI, CPRSABS, VEN, IEEE, ACM: movement, motion, binocular, stereo video, stereoscoptic, visual, comfort, parallax,

pixel, plane, depth, speed, frame

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A CN 103096122 A (UNIV SHANGHAI JIAOTONG) 08 May 2013 (08.05.2013) the whole 1-5
document
(CN 103096125 A (UNIV JILIN) 08 May 2013 (08.05.2013) the whole document 1-5
(CN 103347196 A (UNIV NINGBO) 09 October 2013 (09.10.2013) the whole document 1-5
Sang-Hyun. CHO et al. Subjective Evaluation of Visual Discomfort Caused from Stereoscoptic 1-5
3D Video using Perceptual Importance Map TENCON 2012-2012 IEEE Region 10 Conference
31 December 2012 (31.12.2012) page 1 to page 6

A Ye Bi.et al. A Visual Comfort Metric for Stereoscoptic 3D Video Based on Smde Approach 1-5
Signal Processing, Communication and Computing (ICSPCC) 31 December 2012 (31.12.2012)
page 72 to page 77

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

*

A

“gB

“

“Q

«“p»

Special categories of cited documents:

document defining the general state of the art which is not
considered to be of particular relevance

earlier application or patent but published on or after the
international filing date

document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

document referring to an oral disclosure, use, exhibition or
other means

document published prior to the international filing date
but later than the priority date claimed

«

“x

«y>

later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&”document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

08 July 2014 04 August 2014
IName and mailing address of the ISA . )
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimengiao LI, Jinxian

Telephone No. (86-10) 62411739

Form PCT/ISA /210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

Information on patent family members International application No.

PCT/CN2013/090462
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 103096122 A 08.05.2013 None
CN 103096125 A 08.05.2013 None
CN 103347196 A 09.10.2013 None

Form PCT/ISA /210 (patent family annex) (July 2009)



[ pritr 2 4R T i S
PCT/CN2013/090462

A En ik =
HO4N 13/00 (2006.01) i

12 R E PR T F 2 28 (TPC) B R 4 [ [H 28 40 JE RN T PC T M /3 28

B. i 5

T Z RO BAR IR ST (B H Ar R R G M ) K5)
HO4N; GOBK; GO6T

AL AE AR FR AT A 11 B A AR BR B2 STRIK LA A1 AR 2R SRR

7 E A R I 2 R A BT EERE BURERRR, FIEH R ZRE GofEd) )
CNABS, CNKI, CPRSABS, VEN, IEEE, ACM: 357/, K4%1, WHER, XNAB, ik, =4, &%, N, %, 2%, Fm,

WREE, o, 2Z0WE, YA, i, movement, motion, binocular, stereo video, stereoscoptic, visual,
comfort, paral lax, pixel, plane, depth, speed, frame
C. IR
% B« IR, BER, FRHMREE AR A 2 5k
A CN 1030961224 ( ¥Rz R%) 20134F 5 08H (2013 - 05 - 08) 1-5
Ka'a
A CN 1030961254 (F#KH) 20134 55 03H (2013 - 05 - 08) 1-5
Ko'a
A CN 103347196A (TR 20134 10H 09H (2013 - 10 - 09) 1-5
43T
A Sang-Hyun CHO.et al. “Subjective Evaluation of Visual Discomfort Caused 1-5

from Stereoscoptic 3D Video using Perceptual Importance Map”
TENCON 2012 — 2012 IEEE Region 10 Conference,
20124F 12H 31H (2012 - 12-31),

1-67%

A Ye Bl.et al. “A Visual Comfort Metric for Stereoscoptic 3D Video Based on 1-5
Smde Approach”

Signal Processing, Communication and Computing (ICSPCC),
20124F 12H 31H (2012-12-31),

72-TTH
[ 4 scpeecms sy b . TR FIRHE.
«  BIFSCHMA KR,
kT TR 2 R wr FEENEEBULEAE 26 A, 5 HE AR AL, (B T EAR
“N,wﬁ{%ﬁw%@ﬁfTMﬁﬁm &%tmz# 1 EEEHANARHLELH. SHE
wpr FEEIBRHTE HEO SRS 5 AR 7E 58 s T A o FIXRES, MERCC. WEERERP fARR
wp v FTRERHE SEAR B A R BRI A, S i B— 31 B4t FAM A HA it
B 2 1 5 [P O DL SRR T s RO FE ORISR 0, i cpe 5 B — B & B (At
WD R AR T AR A AR T WA, BRI
wr WROIAT P, RIS 2 FF S WAREA i
wpr AATEISET BT i F IR TSR A0t A F o FIRE RIS
[ R A 22 S B sE AR R H ER & Pri R R & WA H i
20142E 78 08H 20142 8F 04H
TSA/CNH 44 Fr 1 25 Ha 1k ZAE R
A A R [ 540 RP= AR (ISA/CN) ‘
b5 e U X 8 [ 50 e ke 2 25 201
100088 1 [H
HHEE (86-10) 62019451 FiE SRS (86-10) 62411739

#F PCT/ISA/210 (5E271) (20094E7H)



bk R IR [ 7 HiE =
ATAEEFIMER PCT/CN2013/090462
Rt 53| A LR Wi A e
CN 103096122A 2013%E 54 08H ¥
CN 103096125A 2013%F 5H 08H o
CN 103347196A 20134E 10H 09H oo

#F PCT/ISA/210 (FIEEFIMEE) (200947 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - drawings
	Page 9 - wo-search-report
	Page 10 - wo-search-report
	Page 11 - wo-search-report
	Page 12 - wo-search-report

