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Results from Observation of Asteroids:  

 
       Till appr. 1900 – Position and brightness 
       1901: v. Oppolzer showed that (433) Eros performed brightness fluctuations of "almost one magnitude" 
       1906: H.N. Russell: “ON THE LIGHT-VARIATIONS OF ASTEROIDS AND SATELLITES“, conclusion: not possible to get the shape 
       Since 1970: Taxonomie based on spectroscopy, photometry and polarimetrie, IR-flux  Albedo and calculated diameter 
       Since 1983(?) 2D simulation of chords  observations fitting an ellipse 
       Since 1991: visits by spacecrafts  till today 17 objects 
       2001: M. Kaasalainen&Torppa: Optimization Methods for Asteroid Lightcurve Inversion.  Shape Determination  
       2009: J. Durech, V. Sidorin, M. Kaasalainen: DAMIT  = a database of asteroid models  
       Since 2009: 2D simulation of chords  observations fitting a view to the model in DAMIT and similar sources  
       2023: spatial representation possible with VAMORCAD 
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VAMOR C A D  -  VALIDATION OF ASTEROID MODELLS BY OCCULATION RESULTS 
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Spatial representation of occultation events by using 3D-models of asteroids 

- derived from light curves measurements 
 

(41) Daphne 

Occultation events from OCCULT4-Database combined with DAMIT 3D-model 1793  (All events [24] are shown) 
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General view of the process structure 
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1. Download of occultation data images (OCCULT 4)
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Downloaded occultation data image for event [23] (png-file 480x480), optical appearance depending on the set parameters 

 

 

 

mailto:schaffer.mecdesign@t-online.de


FUNDAMENTEL WORKFLOW  -  VAMORCAD  

                                                          

5  See also:  JOA 2023-02      schaffer.mecdesign@t-online.de                                         Frank Schaffer -  IOTA-ES 

 

 

2. Download of sky projection images and 3D - models (DAMIT)  (https://astro.troja.mff.cuni.cz/projects/damit/) 
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General view of the process structure    (Scale: 1:1.000.000, i.e. 1 km = 1 mm in virtual space) 
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3. Determination of the angle parameters adapted to work with a 3D-Design program (CAD) 

 

         

 

  Position angle (PA) =  - (180° - PA) West / (PA - 180°) East 

  Aspect angle (Aspect) = 90° - Alt 
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4. Correct positioning and checking the 3D-model in space and transfer the occultation data into the 3D-design program (black points) 

      

5. Projection of occultation points (green points) parallel on a central plane across the center point of the model 
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A. Graphical output data 

 After steps 1 to 5 have been done for each event, based on the functionality of the given 3D- design program, 

a mp4-file (model rotates) and images from any perspective can be created, for giving a complete / special overview. 

 

https://www.iota-es.de/vamor/(41)_Simulation.mp4 

        

 

Features are: 

 3 - Dimensional representation of all / selected occultation events  

 Highlighting of specific occultation events by color or/and lines (splines) 
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B. Numerical output data 

A professional 3D-design program allows the calculation of various parameters via an embedded programming language. 

X-, Y-, Z- coordinates (numerical basis) 

             

     Coordinates for events [22], [23] and [24] (in chronological order) 

 

Coordinates X,Y,Z of occultation points at the specified positions 
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Closest distances to the surface of the model and their statistical distribution 

 

    

 

Calculation of the arithmetic and quadratic mean values  (RMS - root mean square) 
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Analysis of the 3D-model 

 

 

 

Coordinates X,Y,Z of vertices of the 3D-model 

 

Calculation further, possible parameters: 

 Volume related diameter 

 Surface related diameter 

 

END OF THE WORKFLOW
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Data maintenance: 

 

 Creation of the first data set relatively time-consuming, but user-friendly 

 Easy addition of further single and/or multiple events possible 

 Adjustment of statistical calculations at any time, also possible for selected events only 

 

Valuations for further discussions: 

 
 Valuation of the quality of single (multiple) occultation events in terms of entire statistical distribution 

 Estimation of possible and realistic changes in size and / or shape of the model under consideration of the DAMIT- 
           quality flag and its processing status, described on https://astro.troja.mff.cuni.cz/projects/damit/. 
 
Next steps: 
 

      Collection of spatial representation for specific, selected asteroids on https://www.iota-es.de  (updateable) 

 Identification of special asteroids and definition of possible further parameters for their description in collaboration   
with other colleagues  
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