
10/5/21

1

EM tracker base
(fixed in workspace)

Workspace

EM markers

LEDs

iG
!

( )i
ptrF

tipp
!

( ) ( )i i
ptr tip= •f F p

! !regF

ib
!

1

EM tracker base
(fixed in workspace)

Workspace

EM markers

LEDs

iG
!

( )i
ptrF

regF

iv
!

Goal is to find this

2



10/5/21

2

Optical tracker
(on tripod)

EM tracker base
(fixed in workspace)

Workspace

Calibration object
(moves in 

workspace)

EM markers

LEDs
CF

ic
!

ja
!

id
!

iC
!

iA
!

iD
!

iG
!

iH
!

ig
!

ih
!

3

Optical tracker
(on tripod)

EM tracker base
(fixed in workspace)

Workspace

Calibration object
(moves in 

workspace)

EM markers

LEDs
CF

ic
!

ja
!

    
!
di = FD

−1i
!
Di

iC
!

    
!
Aj = FA i

!
a j

iD
!

iG
!

iH
!

ig
!

ih
!

  FA

  FD

4



10/5/21

3

Optical tracker
(on tripod)

EM tracker base
(fixed in workspace)

Workspace

Calibration object
(moves in 

workspace)

EM markers

LEDs
CF

ic
!

ja
!

iC
!

iD
!

  FA

  FD

    

Solve for FAas 

point cloud to point 
cloud registration 
problem from  
!
Aj = FA i

!
a j

    
!
Aj = FA i

!
a j

    
!
di = F−1

D i
!
Di

    

Solve for FDas point cloud 

to point cloud
registration problem 

from  
!
Dj = FD i

!
d j

5

Optical tracker
(on tripod)

EM tracker base
(fixed in workspace)

Workspace

Calibration object
(moves in 

workspace)

EM markers

LEDs
CF

ic
!

iC
!

iD
!

  FA

  FD

  
!
Aj

    
!
Ci

(expected ) = FD
−1 iFA i

!
ci

6



10/5/21

4

  
!

Gj

    

!
G0 =

1
NG

!
Gj∑

     
!
g j =

!
Gj −

!
G0

Defining the EM rigid body

7

Calibrating the EM Pointer (pivot calibration)

    

Solve for FG[k ] such that
!

Gj
(k) = FG[k ]•
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Then solve least squares problem
"
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Calibrating optical pointer is similar

except use 
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Hj  instead of 
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Gj
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