1/29

66 ¢€ 1€ 4 ¢é ¥4
§ § § ) § §
1NN 1NN 1IN 1IN 1IN 1INN SN LYddy
Sl <1 Noru3oo [ onaooaa [ NofldZom: NOISSTWSNYSL [<]  ONIGOON NorSHame ST 4R
) S
4! Ll
LYY ONIGD30 SNLYYddY INIGOON
) )
el 2l

IT°95I4




2/29

¢
§

LINN NOISYIANGD
vLvd LINA NOLLYNIW¥313a
WNOISNAWIG [
32HL OO0 NOISNTOO0
7’ A
¥§
¥1YQ J9YWI HLd3C
TR LIND vy
: NOLLYSENID YLYa WNOISNIWIA
WNOISNIWIC-OML NI N JRHL
_ 7
_ €g
1IN 1IN NOLLYNIWE3 130
NOLLYWYOANI
NOLLYNIWY3L3a NOLLISOd
(31V13 YE3WYD eI 123060 dId 39V
7 g
Z5 1S

¢ ' 9Ol4d



3/29

a8
8

€8

98

8
18

06

88

L8
68

L

VL

Gl

9L

4

LL

8L

LL v

€ DI




4/29

FIG.4

CAMERAID RIT A isStereoF lag | STEREO CAMERAID
0 RO|TO A0 - -
1 R1|T1 Al - -
2 R2|T2 A2 - -
3 R3|T3 A3 - -
4 R4|T4 Ad - -
) R5|T5 AdS - -
6 R6|T6 A6 1 8
7 R7(T7 A7 1 9
8 R8|T8 A8 1 6
9 RI|TI A9 1 1
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FIG.5

C START OF ENCODING PROCESS )

!

PICK UP TWO-DIMENSIONAL IMAGE DATA
TO GENERATE DEPTH IMAGE DATA

|

GENERATE THREE-DIMENSIONAL DATA USING TWO-DIMENSIONAL
IMAGE DATA AND DEPTH IMAGE DATA

S11

S12

v
DETERMINE THREE-DIMENSIONAL POSITION OF CENTER OF IMAGE PICKUP OBJECT S13

'

DETERMINE CAMERA PARAMETERS OF PLURAL VIEWPOINTS CORRESPONDING
TO PREDETERMINED DISPLAY IMAGE GENERATION METHOD

l

PERFORM PERSPECTIVE PROJECTION OF THREE-DIMENSIONAL S15

OBJECT CORRESPONDING TO THREE-DIMENSIONAL DATA ON
THE BASIS OF CAMERA PARAMETERS

S14

GENERATE TWO-DIMENSIONAL IMAGE DATA. |16
AND DEPTH IMAGE DATA AT EACH VIEWPOINT

!

EXTRACT OCCLUSION THREE-DIMENSIONAL DATA
FROM THREE-DIMENSIONAL DATA

!

ENCODE TWO-DIMENSIONAL IMAGE DATA,
DEPTH IMAGE DATA AND METADATA

S17

S18

¥
TRANSMIT ENCODED STREAM 319

END
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FIG.9

( START OF DECODING PROCESS )

Y
RECEIVE ENCODED STREAM S31

v
DECODE ENCODED STREAM S32

Y

GENERATE THREE-DIMENSIONAL DATA USING TWO-DIMENSIONAL S33
IMAGE DATA. DEPTH IVAGE DATA AND CAMERA PARAMETER

l

MODIFY THREE-DIMENSIONAL DATA USING
OCCLUSION THREE-DIMENSIONAL DATA

S34

v
DETERMINE THREE-DIMENSIONAL POSITION OF CENTER OF IMAGE PICKUP OBJECT|S 39

Y
DETERMINE CAMERA PARAMETER OF FREE VIEWPOINT S36

Y

GENERATE DISPLAY IMAGE DATA BY FREE VIEWPOINT DISPLAY IMAGE GENERATION METHOD
ON THE BASIS OF THREE-DIMENSIONAL DATA AND CAMERA PARAMETER

S37

'
GENERATE DEPTH IMAGE DATA S38

v
SUPPLY DISPLAY IMAGE DATA AND DEPTH IMAGE DATA S39
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FIG.14

C START OF ENCODING PROCESS )

A4
PERFORM IMAGE PICKUP  [S°1

v

PERFORM CALIBRATION FOR
TWO-DIMENSIONAL IMAGE DATA

v

SUPPLY CAMERA RELATED INFORMATION

'}

S52

S53

DETECT SYNCHRONISM DEVIATION OF
TWO-DIMENSIONAL IMAGE DATA OF EACH CAMERA

\'4

SUPPLY SYNCHRONISM DEVIATION INFORMATION

Y

555

GENERATE DEPTH IMAGE DATA OF EACH CAMERA

Y

SUPPLY TWO-DIMENSIONAL IMAGE DATA AND DEPTH IMAGE DATA

l

ENCODE TWO-DIMENSIONAL IMAGE DATA,
DEPTH IMAGE DATA AND METADATA

'

TRANSMIT ENCODED STREAM

S59

S54

S56

S57

S58
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FIG.16
(" START OF DECODING PROCESS )
Y
RECEIVE ENCODED STREAM ST1
)
DECODE ENCODED STREAM S12
Y
SYNCHRONIZE TWO-DIMENSIONAL IMAGE DATA AND DEPTH INAGE DATA OF BASE CAMERA |72
AND REFERENCE CAMERA ON THE BASES OF SYNCHRONISM DEVIATION INFORMATION
GENERATE THREE-DIMENSIONAL DATA USING TWO-DIMENSIONAL ST4
IMAGE DATA, DEPTH IMAGE DATA AND CAMERA PARAMETER
)
DETERMINE THREE-DIMENSIONAL POSITION OF CENTER OF IMAGE PICKUP OBJECT|S 75
\
DETERMINE CAMERA PARAMETER OF FREE VIEWPOINT S76
Y
GENERATE DISPLAY IMAGE DATA BY FREE VIEWPOINT DISPLAY IMAGE GENERATION |97/
METHOD ON THE BASIS OF THREE-DIMENSIONAL DATA AND CAMERA PARAMETER
Y
GENERATE DEPTH IMAGE DATA S78
Y
S79

SUPPLY DISPLAY IMAGE DATA AND DEPTH IMAGE DATA

END
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FIG.19

( START OF SYNTHESIS PROCESS )

vy

DECODE FIRST PARTIAL ENCODED STREAM

Y

DECODE SECOND PARTIAL ENCODED STREAM

Y

DETECT SYNCHRONISM DEVIATION OF TWQ-DIMENSIONAL
IMAGE DATA OF SECOND VIEWPOINT GROUP

l

PLACE VIEWPQINT GROUP SYNCHRONISM DEVIATION INFORMATION
INTO SECOND PARTIAL ENCODED STREAM

l

SYNTHESIZE FIRST PARTIAL ENCODED STREAM AND
SECOND PARTIAL ENCODED STREAM

END

S91

S92

S93

S94

595
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FIG.22
CAMERA ID isCorrection | COORDINATE
Flag TRANSFORMATION DATA
0 1 RIt (0)
1 1 RIt (1)
2 1 RIt(2)
3 1 Rt (3)
FIG.23

( START OF SYNTHESIS PROCESS )

Y

DECODE FIRST PARTIAL ENCODED STREAM

S111

'

DECODE SECOND PARTIAL ENCODED STREAM

S112

l

GENERATE COORDINATE TRANSFORMATION DATA OF
EACH VIEWPOINT OF FIRST VIEWPQINT GROUP

S113

l

PLACE COORDINATE TRANSFORMATION INFORMATION
INTO FIRST PARTIAL ENCODED STREAM

l

SYNTHESIZE FIRST PARTIAL ENCODED STREAM
AND SECOND PARTIAL ENCODED STREAM

END

S114

S115
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FIG.25
(" START OF DECODING PROCESS )
RECEIVE ENCODED STREAM S131
v
DECODE ENCODED STREAM S132
v

DETERMINE THREE-DIMENSIONAL POSITION OF EACH PIXEL OF TWO-DIMENSIONAL IMAGE S133

DATA OF FIRST VIEWPOINT GROUP IN FIRST THREE-DIMENSIONAL COORDINATE SYSTEM

|

DETERMINE THREE-DIMENSIONAL POSITION OF EACH PIXEL OF TWO-DIMENSIONAL IMAGE
DATA OF SECOND VIEWPOINT GROUP IN SECOND THREE-DIMENSIONAL COORDINATE SYSTEM

i

CONVERT THREE-DIMENSIONAL POSITION IN FIRST THREE-DIMENSIONAL COORDINATE SYSTEM
INTO THREE-DIMENSIONAL POSITION IN SECOND THREE-DIMENSIONAL COORDINATE SYSTEM

v

GENERATE THREE-DIMENSIONAL DATA FROM TWO-DIMENSIONAL IMAGE DATA ON THE BASIS
OF THREE-DIMENSIONAL POSITION IN SECOND THREE-DIMENSIONAL COORDINATE SYSTEM

v

MODIFY THREE-DIMENSIONAL DATA USING
OCCLUSION THREE-DIMENSIONAL DATA

!

DETERMINE THREE-DIMENSIONAL POSITION OF CENTER OF IMAGE Pickup ogJEcT | S 138

!

DETERMINE CAMERA PARAMETER OF FREE VIEWPOINT S139

!

GENERATE DISPLAY IMAGE DATA BY FREE VIEWPOINT DISPLAY IMAGE GENERATION
METHOD ON THE BASIS OF THREE-DIMENSIONAL DATA AND CAMERA PARAMETER

v

GENERATE DEPTH IMAGE DATA S141

v

SUPPLY DISPLAY IMAGE DATA AND DEPTH IMAGE DATA S142

S134

S135

S136

S137

5140
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FIG.27
CAMERAID | isCorrection |COLOR SHIFT
Flag CORRECTION DATA
0 0 -
1 0 -
2 0 -
3 1 P(3)
4 0 -
5 1 P(5)
6 0 -
7 0 -
8 0 -
9 0 -
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FIG.28

C START OF SYNTHESIS PROCESS )

DECODE FIRST PARTIAL ENCODED STREAW S161
']

DECODE SECOND PARTIAL ENCODED STREAW 5162
Y

5163

GENERATE COLOR SHIFT CORRECTION DATA FOR
TWO-DIMENSIONAL IMAGE DATA OF EACH VIEWPOINT

l

PLACE COLOR SHIFT CORRECTION DATA OF FIRST 5164
VIEWPOINT GROUP INTO FIRST PARTIAL ENCODED STREAM

l

PLACE COLOR SHIFT CORRECTION DATA OF SECOND 5165
VIEWPOINT GROUP INTO SECOND PARTIAL ENCODED STREAM

l

SYNTHESIZE FIRST PARTIAL ENCODED STREAM
AND SECOND PARTIAL ENCODED STREAM

5166

END
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