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Abstract. Asteroid rotation and shape are funda-

mental characteristics related to dynamical processes 

taking place in the asteroid belt. On the other hand, 

asteroid rotation, described by its spin vector is access-

ible for the ground-based observations and can be used 

for checking the proposed theories and hypotheses. 

Detailed studies of asteroid spin vector distribution can 

provide the initial data necessary for the solution of a 

wide range of tasks, such as the process of growth of 

bodies in the protoplanetary nebular and their colli-

sional evolution during postaccretion period, the shape 

of asteroids and their interiors, the strength of asteroid 

matter, and so on. Therefore, determination of the spin 

vectors of asteroids is one of the most important and 

principal problems of asteroid studies.  

The spin vector of asteroid can be determined from 

different observational data, such as visual and infrared 

photometry, thermal radiometry, radar and occultation 

observations. In this work was used combined method 

(EAM) uniting two methods: amplitude-magnitude 

method (AM-method) [1], and epoch method (E-

method) [2], [3] which use photometric observational 

data. The AM-method is based on the assumption that 

the observed lightcurve of asteroid is primarily caused 

by changing projected area of rotating object. In this 

case, the asteroid magnitude and lightcurve amplitude 

will depend on the spin vector, shape, visible and illu-

minated geometry. This method models the asteroid as 

a three-axial ellipsoid rotating around its shortest axis. 

We used the photometric asteroid model based on el-

lipsoidal asteroid shape, homogeneous albedo distribu-

tion over the surface, and geometric scattering law. 

The method allows to determine spin axis orientation 

( ) and ellipsoidal shape of the body (a/b, b/c), 

but it cannot distinguish between a prograde and retro-

grade sense of rotation. The E-method is based on 

analysis of variations in the observed synodic rotation 

period ( ) of asteroid, caused by changes in the 

relative geometry Sun-Earth-asteroid and measured for 

different time intervals. The method does not depend 

on the shape of asteroid and determines the sidereal 

period ( ), the direction of the spin axis ( ) 

and the sense of asteroid rotation. The EAM-method 

(amplitude-magnitude method plus the epoch method) 

used in this study requires the solution of system of 

nonlinear with the six unknowns and gives all the 

above-mentioned parameters of asteroid shape and 

rotation:  

                   

i=1, 2, ... k, k+1, … k+m 

where: k - number of equations from AM-method; m - 

number of equations from E-method.  

The computer program, which allows determining ro-

tation parameters and shape of asteroids, also a root-

mean-square deviation of the calculated value of func-

tion Fi from observed, is developed in MATLAB lan-

guage [4]. It can be calculated multiple operations with 

manipulating multi-dimensional arrays.  

Were selected four asteroids with sufficient obser-

vational data: 93 Minerva, 158 Koronis, 338 Budrosa 

and 674 Rachele. Using the combined method the pole 

coordinates, sidereal rotation periods, senses of rota-

tion, and axial ratios of three-axial ellipsoid figures of 

selected asteroids were determined. Also we completed 

this study in MATLAB to show the 3D shapes of aste-

roids and their parameters at the same time. Our results 

well enough agree with determinations of other authors 

[5], so that we built a graphic user interface for this 

algorithm. 
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