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R.Hartley and A.Zisserman, “Multiple View Geometry”, Cambridge University press, 2001.
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1: Image Capturing (ICP) Stage
v
2: Image Correcting (ICR) Stage

3: Base Silhouette Image*Generation (BSG) Stage
4: Slice Image Generatio: (SIG) Stage

5: Slice Image Distributio: (SID) Stage

6: Voxel Model Generati:n (VMG) Stage

A 4

7: Depth-Buffer Generation (IBG) Stage
v

8: Depth-Buffer Distribution (IBD) Stage

9: Colored Voxel Generation (CVG) Stage

10: Colored Voxel Distribution (CVD) Stage
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« PC cluster:
— 6 PCs (5 processing nodes and a control node)
— CPU: Intel Xeon 3.06GHz, RAM: 2.0GB
— NIC: Gigabit Ethernet
« Camera:
— 5 cameras
— |IEEE1394 digital camera (Sony DFW-VL500)
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Frame #29 Frame #56



BItHE=R (2)

l (a) 96x96x96 (10mm; 13,530 voxels) l(b) 107x107x107 (9mm; 18,130 voxels) l(c) 120x120x1120 (8mm; 22,570 voxels)

(d) 137x137x137 (7mm; 33,355 voxels)  (e) 160x160x160 (6mm:; 50,220 voxels)  (f) 192x192x192 (5mm:; 78,970 voxels)
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[msec]

933 107° | 120° | 1373 | 160° 1923
ICP Stage 038 042, 036 045 0.44 0.48
ICR Stage 27.8| 26.7| 20.2| 25.0 25.5 32.7
BSG Stage 12.5| 13.7 17.0] 16.0 20.0 20.9
SIG Stage 304, 37.6| 352| 107.0] 293.3| 628.9
SID Stage 159.2| 125.9| 187.2| 420.2| 632.9| 909.1
VMG Stage 223.2| 236.4| 311.5| 483.1| 588.2| 885.0
IBG Stage 117.9| 162.1| 261.1| 362.3| 531.9| 806.5
IBD Stage 211.9| 230.9| 320.5| 444.4| 526.3| 806.5

CVG Stage
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From Pixel coordinate to Image coordinate:

u| [k, -k,cotO u,|x] k, -k, cotl u,
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Lens distortion = === jz\—i/(xd,yd) (X))

distorted distortion-free
3 |

@ From Ideal (distortion-free) to Real (distorted):

y

Xd
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r = \/x2 + y2

}=(1+k1-r2+k2°r4)

R.Hartley and A.Zisserman, “Multiple View Geometry”, Cambridge University press, 2001.



Camera coordinate

World coordinate

From World coordinate to Camera coordinate:
PC = RPW + T

@Pc=

0

R
0

R: Rotation matrix (3x3 matrix)

T : Translation vector (3D vector)
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Camera coordinate N

World coordinate

From World to Camera:

P-RP, +T
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A: Intrinsic parameter matrix
M: Extrinsic parameter matrix
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