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How to Make 3D-360 Live-Action Video

by using multi action cameras

Takashi Sekitani / STEREQeYe



Different btw VR and 3D-360 video

* VR — Virtual Reality

Almost CGI. VR space Is made on a computer.

You can see around you 360-degree in 2D/3D,

You can move your location freely in the VR
space.

e 3D-360 video

Live-action or CGI. Almost just play a video.
You can see around you 360-degree view In 3D,
Less interaction, most 360 video can not move
your location freely. But it can show a real view.



OUTPUT
HMD (Head Mount Display)

Oculus Rift Google Cardboard

* Field of View : Less than 120deg
- 2D or 3D



OUTPUT

Dome theater

- Field of View : 360deg half sphere
- 2D or 3D (difficult on the Top)



OUTPUT

Circle theater

- Field of View : 360deg circular
- 2D or 3D



OUTPUT
On flat screen (such as PC , TV)
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On demand view by mouse operation

Little planet view

 Field of View : various
= 2D or 3D (Limited)



INPUT
2D-360 Camera

BUBLCAM
THETA Freedom360

= Simple to use, Easy to use
- Already available to consumers



INPUT
3D-360 Camera

1Zugar SAMSUNG
Z6X3D Project Beyond

* Not easy to use yet. Not perfect yet.
- Not general yet



Difficulty in showing 3D-360 video

 Difficult to keep the parallax horizontally In
all direction of 360 degree, especially at Nadir
the top & bottom of view.

ex. Showing 3D-360 at dome

‘30 impossible

. 3D possible




Difficulty in recording 3D-360 video
Nodal Point for perfect 360

- Nodal point is the axis that parallax doesn't
generate even if a camera rotates.

- In order to shoot panorama for perfect stitch,
the camera should rotate on the nodal point.



Nodal Point

C




Nodal Point




Nodal Point



You can stitch perfectly!



Dilemma between Panorama & 3D

No Parallax Need Parallax
Rule for Panorama Rule for Stereo3D



for Stereo 3D - 360

This 1s a solution to mediate between
panorama and stereo3D

Nodal point is slightly misaligned.
But You can get 3D-360 photo with some stitch errors



Nodal point is slightly misaligned.
But You can get 3D-360 photo with some stitch errors



Nodal point is slightly misaligned.
But You can get 3D-360 photo with some stitch errors



Nodal point is slightly misaligned.
But You can get 3D-360 photo with some stitch errors



This rig 1s good for still photo like a chacha,

But not for video because multi cameras can not
be placed on the plate at the same time.



for 3D-360 video

4 pair of stereo camera.
Stitch 4 left images and 4 right images separately




for 3D-360 video, other setting

8 cameras are on a plate radially
Make a stitch profile using from all images




Stitch left image by using right half of each image,
Stitch right image by using left half of each Image




My recent rig for 3D-360 video

8 GoPro cameras are on a plate radially



Stitch left image by using right half of each image,
Stitch right image by using left half of each image



Stitch left image by using right half of each image,
Stitch right image by using left half of each 1Image



8 GoPro 3D-360 rig on a tripod



Clrcle LED lamp for sync












A Stitching Workflow of mine

Copy all videos into computer

!
¥

Count numbers of slipped frames

!

Import videos into ‘Video Stitch’
and Set the slipped frame numbers
to the gaps of sync

!

Extract still images for ‘PtGui’

!

Import the still images into ‘PtGur’

!

Stitch 360 still image by using all
Images

!

Mask the left half on each images,
then save as PtGui file for right
eye

!

Mask the right half on each images,
then save as PtGui file for left eye

|
Apply the PtGui file for right eye
Then stitch out right video movie
|
Apply the PtGui file for left eye
Then stitch out left video movie



_g‘ Panorama_3_c- TGui Pro TEqistered to Takashi Sekitani
F|IP'E(|’ UIaLv Images Maﬁk Control Points  Tools Project Help

NPT QAR € BE Q 123@

Project Assistant| Source Image5| Mask | Control Points | Exposure | HDR| Preview | Create Panorama

[ 1. Load images... l

Camera / lens parameters

| Automatic (use EXIF data from camera, if available)

Lens type:  |Full Frame Fisheye -

Focal length: 17.08 mm  Focal length multiplier: 1 X

2. Align images...

The project may contain some misplaced control points. See the Control Point Assistant for details.

You can preview your panorama in the Pancrama Editor. Or create the panorama now:

3. Create panorama...

Import the still images into “PtGui’ stitch software




Stitch 360 still image by using all images



Mask the left half on each images

And then, save as PtGui file for right eye



ask the right half on each images

R

SN

And then, save as PtGui file for left eye
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Apply the PtGui file for right eye to VideoStitch,
hen stitch out right video movie




T M o ormt tetos

Also, Apply the PtGui file for left eye to VideoStitch,
hen stitch out left video movie
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Construct final video in Over/Under or Side-by-side
format for 3D viewers



Example of equirectangular Over/Under format
for 3D-360 HMD viewers



Tips
How many cameras Is the best for 3D-360

- About 865 degree of total camera FOV Is needed.
865 means 360 x2(for 3D) x1.2(for stitch loss)
GoPro3 has 120degree FOV — 865/120 = 7.2
Fisheye camera 220degree FOV — 865/220=3.9
- Shooting with more camera with narrower lens
contributes to increase image resolution.

- Shooting with fewer camera with wider lens
contributes to reduce stitch lines.



How to make 3D-360 is still not perfect because
of the dilemma between 'No Parallax' for
panorama and ‘Need Parallax’ for 3D.

lowever the technique and technology are grown
up time after time in this field.

So | may change my workflow in the near future.
But | hope this workshop will help you who want
to know about 3D-360 filming.

Thank you for your attention. END
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Effk (KA - BaE O £8. O k=8
i : FAX : E-Mai | :
£ Fr:gog-ooood
Bl £ | A |[BHSHESL|F<E |28 B |[EEEXHIETEEHAHEE FEREELS)
111987/ 8 | 1 | 1 | 1 ]1,000 500 Gl
2 (1987(12( 1 | 2 | 2 AR ~
198712 =E4%E AR
3(1988/ 3 2 | 1 | 3 |1,000 500 izl
411988/ 6 | 2 | 2 | 4 | 1,000 500 =]
1988| 6 | %315 | 5 #hiy ~
5(1988) 7 2 | 3 | 6 | 1,000 500 =l
61988 9| 2 | 4 | 7 [1,000 500 izl
711989/ 13 [ 1 | 8 AR ~
8(1989/ 4| 3 | 2 | 9 AR ~
9(1989 6 | 3 | 3 | 10 [ 1,000 500 =l
10(1989(101 3 | 4 | N AR ~
111990, 1 [ 4 | 1 | 12 [ 1,000 500 =]
1990 1 2E4E AR
12(1990| 4 | 4 | 2 | 13 AR ~
13(1990| 6 [ 4 | 3 | 14 AR ~
14)1990/ 10 4 | 4 | 15[ 1,000 500 =]
15(1991 1 | 65 | 1 | 16 [ 1,000 900 Gl
16(1991 4| 6 | 2 | 1] AR ~
17(1991] 6 [ &6 | 3 | 18 AR ~
181199110 5 | 4 | 19 [ 1,000 500 =]
19(19921 3 [ 6 | 1 | 20 AR ~
20119921 6 | 6 | 2 | 21 AR ~
2111992111) 6 | 3 | 22 AR ~
2211993 1| 7 | 1 | 23 ]1,000 500 =]
2311993 3| 7 | 2 | 24| 1,000 900 Gl
2411993 7| 7 | 3 | 25| 1,000 500 Gl
251199310 7 | 4 | 26 | 1,000 500 izl
261199312 7 | 5 | 27 ]1,000 500 =]
2711994 4| 8 | 1 | 28 | 1,000 500 Gl
2811994/ 6 | 8 | 2 | 29 | 1,000 500 Gl
2911994/10) 8 | 3 | 30| 1,000 500 izl
30{1995| 1] 9 | 1 | 311,000 500 =]
3111995/ 3|1 9 | 2 | 32 | 1,000 500 =]
3211995/ 71 9 | 3 | 33| 1,000 500 Gl
33|1995/ 91 9 | 4 | 34| 1,000 500 izl
34[1995| 1] 9 | 5 | 351,000 500 =]
35|1996| 1 110 | 1 | 36 | 1,000 500 Gl
36/1996| 4 | 10 | 2 | 37 | 1,000 500 Gl
37|1996| 7110 | 3 | 38 | 1,000 500 izl
1996 | 7 2E4£% AR
381199610 10 | 4 | 39 | 1,000 500 =]
3911997 1 111 | 1 | 40 | 1,000 500 =]
4011997| 5 | 11 | 2 | 41 | 1,000 500 izl
4111997 9 | 11 | 3 | 42 | 1,000 500 =]
421199712 11 | 4 | 43| 1,000 500 =]
4311998 1 112 | 1 | 44| 1,000 500 Gl
4411998 | 5 | 12 | 2 | 45| 1,000 500 izl
4511998 9 | 12 | 3 | 46 | 1,000 500 =]
4611998121 12 | 4 | 47 | 1,000 500 =]
4711999 1 1 13 | 1 | 48 | 1,000 500 =l
4811999 5 | 13 | 2 | 49 | 1,000 500 izl
4911999/ 9 | 13 | 3 | 50 | 1,000 500 Gl
5011999/12) 13 | 4 | 51 | 1,000 500 =]
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5112000 3 | 14| 1 | 52 [ 1,000 900 gzl
5212000 6 | 14 | 2 | 53 [ 1,000 500 =]
2000] 6 BERX e AR
5312000 9 | 14| 3 | 54 [ 1,000 500 gzl
5412000 12| 14 | 4 | 55 [ 1,000 500 5
5512001 3 | 15| 1 | 56 [ 1,000 900 Gzl
5612001 6 | 15 | 2 | 57 [ 1,000 500 gl
57(2001] 9 | 15| 3 | 58 | 1,000 500 =]
5812001 12] 15| 4 | 59 [ 1,000 500 gzl
59]12002| 3| 16 | 1 | 60 [ 1,000 500 5
60(2002| 6 | 16 | 2 | 61 | 1,000 900 gzl
61[(2002] 9 116 | 3 | 62 | 1,000 500 Gl
62/200212] 16 | 4 | 63 [ 1,000 500 G=l
63(2003] 3 |17 | 1 | 64| 1,000 500 gzl
64(2003| 5|17 | 2 | 65| 1,000 500 5
65(2003| 8 | 17 | 3 | 66 | 1,000 900 gzl
66200312 17 | 4 | 67 ] 1,000 500 =]
67/2004| 3 |18 | 1 | 68 [ 1,000 500 E=]
68(2004| 5|18 | 2 | 69 | 1,000 500 gzl
69(2004) 9 118 | 3 | 70 | 1,000 500 5
70(200412) 18 | 4 | 71 ] 1,000 900 gzl
71(2005) 3 119 | 1 | 72 ] 1,000 500 E=]
7212005 6 | 19 | 2 | 73 [ 1,000 500 G=l
73[(2005] 9 119 | 3 | 74| 1,000 500 gzl
74(200512]1 19 | 4 | 75| 1,000 500 5
75(2006| 3120 | 1 | 76 #t hig ~
762006 5|20 | 2 | 771,500 700 =]
77/2006| 9 120 | 3 | 78 [ 1,500 700 =l
78[2006] 1120 | 4 | 79 #t hig ~
79(2007] 3 121 | 1 | 802, 000 1,500 5
802007 6 | 21 | 2 | 81 #t hig ~
8112007 9121 | 3 | 82 (2000 1, 500 E=]
82(2007]12] 21 | 4 | 83 12,000 1,500 =l
83/2008| 3 |22 | 1 | 84 (2,000 1,500 gzl
8412008 6 | 22 | 2 | 85 o hix ~
85/2008| 9 | 22 | 3 | 86 (2,000 1, 500 gzl
8612008 | 11| 22 | 4 | 87 [ 2,000 1, 500 Gzl
8712009, 3 123 | 1 | 88 #Eh ~
8812009 71 23| 2 | 89 # hix ~
89(2009|10] 23 | 3 | 90 | 2,000 1,500 5
90[2009|12] 23 | 4 | 91 [ 2,000 1, 500 gzl
9112010 3 | 24 | 1 | 92 [ 2,000 1,500 g2l
92(2010] 6 | 24 | 2 | 93 |2,000[ 1,500 gzl
9312010 9124 | 3 | 94 [ 2,000 1,500 gzl
9412010 12| 24 | 4 | 95 [ 2,000 1,500 5
9512011 3 | 25 | 1 | 96 [ 2,000 1, 500 Gzl
9612011 6 | 25 | 2 | 97 [ 2,000 1,500 G=]
97(2011] 9125 | 3 | 982,000 1,500 gzl
9812011[12] 25 | 4 | 99 [ 2,000 1,500 gzl
9912012 3|26 | 1 [100( 2,000 1,500 E=]
10012012 7 |1 26 | 2 [101 | 2, 000 1, 500 Gzl
101(2012] 91 26 | 3 |[102] 2,000 1,500 izl BFY +—1) (DVD)
102[2012[12] 26 | 4 [103[2,000] 1,500 [ & EFY 11 (DVD)
103(2013] 4127 | 1 [104] 2,000 1, 500 5 BFY +—1) (DVD)
104(2013| 71 27 | 2 |105] 2,000 1, 500 5 BFY +—1) (DVD)
105(2013] 9|1 27 | 3 |[106] 2,000 1, 500 5 BFY +—1)h (DVD)
106(2013(12] 27 | 4 [107] 2,000 1,500 5 BFY +—1)4 (DVD)
107/2014| 3 | 28 | 1 [ 108 2, 000 1, 500 5 BFY +—1I (DVD)
108(2014] 7 [ 28 | 2 [109[ 2,000 1,500 |#& BFY +-1I (DVD)
109[2014] 9 [ 28 | 3 [110[2,000] 1,500 [ & EFY -1 (DVD)
110{2015] 1128 | 4 [111] 2,000 1, 500 5 BFY v+ (DVD)
111(2015) 3 129 | 1 [112] 2,000 1,500 Gzl BFY +—1)b (DVD)
11212015 6 | 29 | 2 [113] 2,000 1, 500 5 BFY +—1)h (DVD)
113[2015]/10] 29 | 3 [114] 2,000 1,500 izl BFY +—1) (DVD)
114/2015/ 12 29 | 4 1115[2,500] 2 000 [ &, BFY v-14 (DVD)
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