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how VAMOR
works: 



how VAMOR works:

Both 2D-images and the 3D-model in the same virtuel space.

The 3D body is in a precise viewing position
(by rotating and tilting the spin axis)
"behind" the 2D-images in same scale.

Parallel shifting of the measuring points from
the plane of the 2D-image to the center plane 
of the body.

ESOP 2025



how VAMOR works:

Present method: 

Parallel shifting of the measuring points to
a plane that passes through the center of the
body is only correct for near spherical shapes
(more regular bodies).
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how VAMOR works:

Further developed method (VAMOR +): 

The measuring points are free positioned
up to the closest distance from the body.

This allows the data point to be positioned
on the body where the event was most
likely measured.

The data points are not positioned on the center
plane anymore but can be freely positioned up to the closest distance.
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changing: 
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Event 9, Observer John Broughton 
(AU) (4 station), observation points
fits well the modell



changing: 
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VAMOR: Distance points to body: 
6,18 km,  4,74 km,   5,92 km and  2,55 km

mean:     4,85 km
RMS:       5,05 km
scale:      100% (DAMIT)

VAMOR+: Distance points to body: 
4,07 km,  2,55 km,  0,91 km and  0,37 km

mean:      1,98 km
RMS:        2,45 km
scale:       100% (DAMIT)



To test the method we select a long elongated planet with a well known 3D 

model: (22) Kalliope

128 contacts (data points) average distance to body

VAMOR: 4,19 km  VAMOR+: 2,89 km
(scaling 100% both)
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To test the method we select a long elongated planet with a well known 3D 

model: (22) Kalliope
128 contacts (data points) on body         
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tool VAMOR

The body model can be scaled within the 3D graphic. 

(22) Kalliope (16282) scaled with 80% and 120%.  Data points remain in their position in the coordinate system
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To test the method we select a long elongated planet with a well known 3D 

model: (22) Kalliope

Scaling of (22) Kalliope:
Diameter by best fit:
104%

minimum@ scaling 104%  Dvol= 157.5 km (Damit 151.4 km; Neowise 167.5 km)
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How is the difference of both methods for not long elongated bodies?
Example (357 Ninia):
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Event 3 VAMOR  present Event 3 VAMOR+ improved Event 3 both methodes



How is the difference of both methodes for not long elongated bodies?
Example (357 Ninia):
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Event 3 VAMOR                                                                            Event 3 VAMOR+



How is the difference of both methodes for not long elongated bodies?
Example (357) Ninia:
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best fit 86%, value 2,61 km RMS   3.36                                    best fit 85%, value 2.92 km RMS  3.64                                               



Body can be exported as a motion study (430) Elektra:
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Inconsistency with model:

(130) Elektra; DAMIT 1856 date: 2017-09-21; Observation of 30 chords 2018-04-21



output VAMOR

The X,Y,Z coordinates can be determined for each transformed measuring point
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output VAMOR

The distance to the body surface can be determined for each transformed measuring point.
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output VAMOR

The volume-based and surface-based diameter of the body model can be calculated. 
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output VAMOR

• Non-scaled 3D models can thus be scaled with an assumed starting 
value

• In the case of two models, the variance of all measuring points 
provides an indication which model is preferred

• The values of the distance measuring point to the surface (error) 
are displayed graphically via the scaling factor

• The minimum shows the best match
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Thanks!

further reading JOA 2/2023
https://www.iota-es.de/JOA/JOA2023_2.pdf seite 16

Presentation during ESOP 2023: 
https://s3.eu-west-1.wasabisys.com/armagh.space/site/wp-content/uploads/2023/02/19132153/Schaffer_VAMOR.pdf

Presentation during ESOP 2024:
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