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The increasing productivity demands and growing comple-
xity of technological processes in industrial media necessitate the 
application of intelligent object localization methods capable of 
providing stable and high-precision positioning under the influ-
ence of noise, outliers in sensor data, and partial uncertainty of 
geometric parameters. In real operating conditions of sensor-
based robotic systems, localization errors can reach 5 10% of 

-
tic grasping and manipulation operations involving packaging 
components. The simulation results showed that the smallest 

achieved using combined D2-type localization. This method ta-
kes into account geometric invariance and provides stable accu-
racy in the presence of internal outliers in point clouds. The ef-
fectiveness of localization approaches was evaluated using gene-
ralized LESR metrics, which showed a reduction in error of more 
than 30% compared to baseline methods. The study of intelligent 
localization methods is based on geometric analysis of spatial 
data represented as point clouds, using techniques such as cen-
troid estimation, convex hull analysis. The modeling and perfor-
mance verification of the algorithms were carried out in the Cop-
peliaSim simulation medium, which enables realistic reproduc-
tion of interaction scenarios between robotic systems and objects 
of varying geometry. It was demonstrated that in the presence of 
internal points-constituting up to 30% of the total number of me-
asurements  the geometric center of the set underwent signi-
ficant displacement, whereas the convex hull remained invariant 
to such distortions. It was found that the deviations between cen-
ters determined by different geometric approaches could exceed 
10% along individual axes. The combination of multiple geo-
metric localization techniques with repeated spatial scanning 
procedures in CoppeliaSim allowed for a reduction in total posi-
tioning error. The proposed approaches lay the groundwork for 
developing adaptive robotic systems capable of delivering en-
hanced accuracy, reliability, and flexibility in object localization 
within packaging manufacturing processes. 
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