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1. Waving wand with 3 retro-reflective 
spheres in known geometry, Vicon
software select a  camera as origin

2. Drive origin into SPECT space using L-
Frame with 3 retro-reflective spheres in 
known geometry 

3. Acquire 7 retro-reflective sphere-phantom 
with embedded Co-57 point sources to 
accurately align geometries
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Baseline

Full Projections

Sub Projections 
when necessary

No Motion 
Compensation

# proj involved
~6.0%

Sub-optimal 
filtering done to 

enhance 
differences: 

3D Gaussian, 
sigma=0.5

Exact same slices displayed



Baseline

Full Projections

Sub Projections 
when necessary

No Motion 
Compensation

# proj involved
~18%

Sub-optimal 
filtering done to 

enhance 
differences: 

3D Gaussian, 
sigma=0.5

Exact same slices displayed



No Correction (cm) 3 DOF (cm) 6 DOF (cm)Motion scenario

x y z x y z x y z
Transmission/Emission 
mismatch, x‐rotation

‐0.79 ‐1.90 ‐4.54 ‐0.50 ‐0.99 2.46 0.04 ‐0.10 ‐0.21

Z‐translation 0.22 ‐0.15 ‐1.05 0.02 ‐0.11 ‐0.22 0.03 ‐0.10 ‐0.24

Y‐rotation ‐0.42 ‐0.04 0.07 0.10 ‐0.08 ‐0.32 0.09 ‐0.00 ‐0.28

X‐rotation ‐0.32 0.79 0.15 0.11 0.29 ‐0.90 0.00 ‐0.02 ‐0.32

6% projections corrupted ‐0.39 0.52 0.63 ‐0.01 0.20 ‐0.42 0.01 0.01 ‐0.06

18% projections corrupted 0.05 0.78 1.08 0.14 0.45 ‐0.32 ‐0.01 0.04 ‐0.05
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Transmission/Emissio
n mismatch, x-rotation

Z-Translation

Y-Rotation

X-Rotation

6% of projections 
Corrupted

18% of projections 
Corrupted

X: 0.5 cm
Y: 1.5 cm
Z: 3.5 cm

X: 14.0 deg
Y: -5.5 deg 

Z: 1.3 cm
X: 1.0 deg
Y: 0.4 deg 

X: 0.6 cm
Z: 0.8 cm Y: 7.5 deg 

Y: 2.4 cm
Z: 2.9 cm

X: 14.5 deg
Z: -1.3 deg 

Y: 0.5 cm
Z:- 2.3 cm

X: 9.5 deg
Z: -0.9 deg 

Z: 1.7 cm to 
– 2.1 cm

X: -11 deg to  
8.5 deg







End Expiration

End Inspiration

End Expiration

End Inspiration



Projection #



Projection #
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1. 1.6 cm respiratory motion, estimated as 1.43 cm.
2. Maximum x, y, z displacement of 1.0 cm, 1.2 cm, and ‐0.7 cm respectively. 
3. ~8.4 and ~2.2 degrees of rotation about the x and y axes respectively. 

Baseline

Uncorrected

Rigid body

Rigid body
+ 

Respiratory

Rigid body

Rigid body
+ 

Respiratory





1. Male patient volunteer.
2. Estimated 1.9 cm respiratory motion.
3. Maximum x, y, z displacement of ‐1.4 cm, 1.4 cm, and 3.5 cm respectively. 
4. ~7.2 and ~5.1 degrees of rotation about the x and y axes respectively. 

Baseline

Uncorrected

Rigid body

Rigid body
+ 

Respiratory

Rigid body

Rigid body
+ 

Respiratory



3.0 cm Z,  0.8 cm 
respiratory motion

Rigid body

Rigid body
+ 

Respiratory

Rigid body

Rigid body
+ 

Respiratory




