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1. Volumetric Capture ?|& Overview

2. WorkflowO]| [[£ 7 |= A
- Capture (@Stage)

- Preprocessing

- Point generation

- Meshing and texuring

- Mesh tracking

- Compression and encoding




Volumetric Capture &

Volumetric &S MojA TIa{g Alol/ur4|

Voxel / Polygon Capture Spec.
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Volumetric Capture &

e T view

CAPTURE SYSTEMS

Portable Stage Premium Stage

PRODUCT SPECIFICATIONS

Portable Stage Premium Stage

System Space: D7.6m x H6.1m System Space: D10m x H6.1m System Space: D9m x H5m
Capture Volume: D2.5m x H2.5m Capture Volume: D2.5m x H2.2m Capture Volume: D4m x H2.4m
Camara: 106ea (53IR + 53RGB) 4k Camara: 60ea, 4k Capture Rate: up to 60fps
Capture Rate: 30~60 fps Capture Rate: 15, 30fps Recording Capacity: 110m (30fps)
Recording Capacity: Customize Recording Capacity: 5.5h (30fps) Storage Capacity: 20~30h (30fps)
Storage Capacity: Customize (Azure 7}S) format : HVR(Voxel), Polygon(GLB) Processing Rate: 3~10h/m
Processing Rate: Customize, (1day/25m by Azure) format: 4DS, ABC
format: OBJ (10GB/30s), MP4(10MB/s) - 300 frame, 200MB
Plug-in: Unity, Unreal - 30k Polygon

SK Telecom, Jump Studio K-AZAEL| 2 (NIPA)
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Volumetric Capture

Microsoft MRCS(Mixed Reality Capture Studio)2| £§%

v RGB, ¥ 2|4(IR), 8l FE & &-85l0{ depth map ‘44

v O|HR| HHE Ssll =21% 2l PSR(Poisson Surface Reconstruction) £2|4

v UX[HoR Za% F2 i FY(H=, &%= 8)2 X150 1FE 2| mesh YU texture Y4
v ARIH o= YURE AHA HYE 218t Mesh £ J|& (224F2QI Key frame X|g)

v" MPEG Format encoding
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Processing Pipeline

Camera Capture
Point Cloud

System overview | 21’4 Q9f
v Capture and preprocessing
v" Point Cloud Generation

v Mesh / Smoothing

v" Texturing (Colorfill)
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Mesh
Generation

Mesh
Smoothing

Texturing

Final



Capture &

Stjat QA Mo Als

o920 (Free-Run mode) overlap off
Exposure —— g— — Trigger 4_ _
Readout Exposure ‘ ‘
Readout _ __

Trigger Mode

o overlap o
- o S
Exposure

Exposure ‘ ‘ ‘
Readout
N Readout I I .

2t e = / Trigger Pulse =&
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Capture

PtH|2F HXF ME| Type

GLOBAL ROLLING

GLOBAL RESET

Exposure Start-.. ..--Exposure Stop Exposure Start-..
Global Reset.., : Line Readout Line Reset.., :
L
A
|
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8 - 8
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Time

Global Shutter
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..--Exposure Stop
‘ Line Readout

Rolling Shutter

Exposure Start-.. ..--Exposure Stop
GlobalReset... : : ',Line Readout

(Base of lens to the sensor)

Pixel Row

Time

Global Reset

ZHH|2F Mount

FUJINON 0
#6XA-SM 1:1.9/6mm

D wp Fugmong
| =)

Back flange distance— -\ .+ CS-Mount NF-Mount
17.526mm 12.5mm 12.0mm
Sensor
Crop
QF;CTW Medium format (Kodak KAF 39000 sensor)
35 mm "“full fAme"
100
1ae APS-H (Canon) |
I APS-C (Nikon DX,
i% e - Pentax, Sony)
1 |-¢— APS-C (Canon
-(—l— Foveon [Sigma)
10 I -« Four Thirds System
53 ~ - CX (Niken)
i (T
123" | | |
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Object Side

Image Side

Focus Plane

Point of
Focus

Depth of Field

Gre————

Objed at Infinity

Circle of Confusion

Focus Element
of Lens

The Acceptable Focus or AF
is the range within an image
we perceive as being ‘in focus’

f-16
2.0

Large aperture Small aperture
‘shallow’ area of ‘wide’ area of
Acceptable Focus Acceptable Focus

COC is used to calculate
Depth of Field (DoF)

Longer Focal Length 4—|



Capture

Capture System
Tower HiX|

[ &
B

[ (&}
1]
Be

ke
CIN
B & PrOJECTOR
GoPro
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Capture Server

Capture Server

DVRs Camera
+Lens
N -, BNC CABLE . .
: COREPWRSCXPEU
Yo — o — . @ o
4 oo— - @ ©
4 - ® ©
DVRs Camera
+Lens
N , BNC CABLE
i COREPWRSCXPEU
+—ﬂ +—

Server room

» O
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Capture

Calibration

- calibration chart €Yo & 0j2}e] 22t I H &=
Background

- hue MEi© 2 chroma key |

- binary mask threshold 2 8l |7

Light Calibration(W/B) with Sphere
- White Balance Al¢] (camera low level)
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Point Generation

[Pod=2RGB+2IR]*3=Tower
- Pod £t 2 Depth Map M4 ¥ ME|x £
IRZ} RGBO|| ClisH 2| 715 x-S At

S8 22| 32t siFst= 71E & HEstn 22| HI|(IR, RGB 2})o]| Cisl|
O|F CHHZ o= 217
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Point Generation

RGB Stereo, IR Stereo, Shape from Silhuoette 2| £|% =& 2 3D X7

Ours SfSil | PMVS2 RGB OursRGB | PMVSZIR Ours IR i PMVS2 RGB+IR Ours full
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Point Generation

Case : IRE E=5t= Y| BH &I

(Zh) §% angleof|A{2] IR 3}H|2} capture O|O|X]|
HiX| £29| IR0| F-E|0| mesh ¥/Jo| EH5HFH
() A5 SHE XY F2, x| Y2 S4d

CIE 259| noise?} ClA S8 4 92
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Meshing and Texturing

- ZOIE F2RCR2HE Mesh ‘44

- & ¥2{¥l Screened PSR (Poisson surface reconstruction) ¥12|&
- 27} constraing S8l EC} M|LU$t Mesh 14

- Mesh 2] Noise &

- 38 34 Y2 4Hoio] oY £ 20l o B2 Mesh ¥ B AN T
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Meshing and Texturing

Screened Poisson surface reconstruction(PSR) 2 EQIE Z2I2E Of4o] & §| AHEl= ¥1n2|E
- 83 W21, S2A% T C|o|Ejof| CHTt 5-2=0] Rt

Screened PSRO]| 0] m}2t background mask 2} H|11610] 2ix|e] 2|¥oj| US AL,

ZolE st AT} A& S+ &Y= S Sl Hull-constrained PSRE X &%

24H|2] edgeE C| X OE 13T

Topology Noise XA

Input points Poisson surface recon.  Hull-constrained PSR
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Meshing and Texturing &

Importance Y% x|
- BY9 AF0M UXHo R FaT 24 (HE, 2718 §)2 FYS XY
- o|Ojx] M| =X St Y2 xHE XG5 LL, H1=Y510{ Mesh X Texture2| UV map & 2AH 22 x|

Importance Y22 ¥=0| X|YE|US O,
1) Mesh<| density 57}

2) UV map 0llA{Q] Texture H|E

Z7g5|o] ZF SEO0| 3A| S4E

L) DEVOCEAN



Mesh Tracking

3D g4 14
- Mesh / Texture / UV
- UV &= Mesh®} Texture?| 22I=H JH
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Mesh Tracking

Algorithm 1 Coherent Tessellation via Mesh Trackin o
: : SEHD YSE AT W

I: procedure COHERENTTESS({ M }) > [nput meshes

2: {U}=10 > Temporal mesh sequences

3 {8} 4 keyframe feasibility for all frames > Section 7.1

4 Sort {S} into priority queue () - Key: i, Value:S; - L ol ©

5: while  # 0 do = Until we cover all frames gﬂ '?'I'%lollkl MESh: %?_I.&IQEE é"l'_l'%IE 7I’xl LI'

6: i +— Q. RemoveHighest() = Most feasible frame

7: K; +— M, > Set as keymesh *I?_I' §2§E %-?:I‘%l OI ﬂf g’E“od

8 {M}s = MeshTracking(i,+1)  © Forward Tracking ° °

9 {J‘v‘i:}:, = Mtrshﬁacking{i: 1) = Backward Tracking i-?-l'&l?_l OEI"E'E '?"Ianklf *I?_I' 'E'QE oé'?'_"%'E %xlanol: §|'
10: {0} — {Ki, {M}sU{M}s} r© Save subsequences
11 return { WV} > Return temporal sequences

12: procedure MESHTRACKING(2,0) e 1: keyframe, o: offset 5%' Window 7'?_} ?_I'ollkl

13: M} =10 > Initialize subsequence

14: irhili}: Q. HasEntry(i +9)do = Proceed if unc{:m:red §.P.|'7_‘12§ E'IE framE(keyframe)% ﬂ{;ﬂ-ﬂ
15: Jﬁg — K = Initialize transient mesh

16: Jﬁw,ﬂ- {—Dﬁ:fm'mlnml[,.:ﬁg.J'Vh-+,._.-} = Section 7.2 OI'!' HI‘%;QE UV map OI *c',lgil_ltl'lﬂ
17: o FiltingEnur(.sﬁ;_M,.x"«/i;.+as} - Compute error

18: ife < ethen _ t> €: error threshold %ﬂ' %‘EQI OEI'-E-OI Jl‘%g'_

19: {M} +— Miss > Save the tracked mesh

20: . Remove(i + d) t> This frame is covered

21 te—1+0 = Move on to the next frame

22: else . & Error above threshold

23: return { M} i Keymesh no longer usable

24: return { ":i} t- Reach end of sequence
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Compression and encoding

- AE2|YO0| JH58t MPEG O R £

- NAL unit0]]| mesh& embed 5}= HEl (MPEG ZEIA| mesh
- AAC/H.264 X|&

- H|C|Q YZo| sHAl2 Mesh trackingQ.2 QIS A|2H HO 2 UA|

Frame N Frame N+1 Frame N+2
. -~ - o= A w .

2 §10| AHEo|H =3 7}5)

rk

i}l

2SS H= UV HIA]
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Props / Clean-up

- Mesh / Texturel| =32 Sdi Props% ZJlstAL} o|O|x| 22IHS 434

- Maya / Effter Effect 9} Z2 A2 E2 Al23s10{ 4

21 =1} props & texture

UVE 2atE oz 45| fls 25 B 7(13I0HJL £|ZF outputoi| BIX|sHH,
dUiHoz Bt Z2 8 Qo mesh / textureE EYoI0] UX| FES T4 = US.
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Processing Pipeline

Camera Capture
Point Cloud

System overview | 21’4 Q9f
v Capture and preprocessing
v" Point Cloud Generation

v Mesh / Smoothing

v" Texturing (Colorfill)
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Mesh
Generation

Mesh
Smoothing

Texturing

Final
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SK telecom
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