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Time of Flight Cameras
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g(t) = cos(wt), w modulation frequency
s(t) =k + a - cos(wt + @), ¢ phasc delay (distance)
a

c(t) = 5 cos(wT + @)

CcG 2) ! ' ’ MICCAI



0 !
5 areta Az — Ay V(A5 = A1) + (Ao — Az)°
p— 11 p—
Ao — A, ) " >
o ! || d= -6, c~3.105m
4w 5

I f=20 MHz, T=50 ns

|‘E4

"((§> s | » . A

CG‘))) ! ' ’ MICCAI



"((§> s | » . A

CG‘))) ! ' ’ MICCAI



)

8 ! " 9

Background plane

Flying pixel

Foreground box
moving to the left

Motion artifacts




I 116
Cow < ()

0 1# ( -

\ | < (

)
. ! >
?27*3?@:"

. %

X 1" #S$ ;



0 : !
[ ]
o . 1 I A 3@B
o DO# I A. 3@B
500 3 P — —80mm
-600mMme; & = = %
; 54 -120mm
N "
cG )9) y MICCAI



° | 00
0 C | # S5#
< | A. 3 DB
Omm °r ! ! ! K
-200mm-200 L ! I |

1500

2000

0 500 1000
Deviation between measured and real distance over intensity with fitted B-splines

N 1" #$ ok

M

MICCAI



. %
-1
y =s .
1 n
o 7'"$# |
100% 80% 60% 40% 20% 0%

Wiggling  0.1073 0.8905 1.6932 2.4432 2.7929 2.7218

1.0m Coupled 0.1973 0.1918 0.2714 0.2838 0.3498 0.7179
Decoupled (0.1325 0.1239 0.1470 0.2032 0.3627 0.7572
Wiggling  0.1088 0.7991 1.4507 1.6025 2.0964 2.5058

1.4m Coupled 0.3619 0.3220 0.3809 0.3715 0.6800 1.4711
Decoupled  0.1095 0.1974 0.3848 0.4257 0.8659 1.7188
Wiggling  0.2170 0.5018 0.7423 1.12713 2.1967 3.5027

1.8m Coupled 0.6699 0.5972 0.6131 0.7908 1.5728 3.4599
Decoupled  0.2483 0.3338 0.4809 0.9292 1.8140 3.3225
Wiggling  0.2438 0.6284 1.1121 1.7288 2.9523 5.0360

2.2m Coupled 0.9506 0.9824 0.8875 1.2031 2.0513 3.3471
Decoupled  (.2257 0.5347 0.9104 1.5165 2.8597 4.9302
- S E? @* )

(E3FG ) (E3FD ) A.  ?73B

. " #$



3FB

MICCAI

(7\ 1" #9$
ca»



0 % ?3#*3 $ ! ;

Reference w/0 motion comp. with motion comp.
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