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Abstract

In this study, Real-Time Operating System(RTOS) and 3-D collision avoidance algorithm are implemented
to three different Miciro Controller Unit(MCU)s and their performances compared. We selected Microchip
Technology's ATmega2560, STM's ARM Cortex-M3 and ARM Cortex-M4, because they are widely used.
FreeRTOS, an open-source operating system, was also used. The 3D collision avoidance algorithm consists of
the wvertical and the horizontal avoidance algorithm, which is implemented using C++. The performances of
the MCUs were compared with respect to used memory and calculation time. As a result, Cortex-M4’s
calculation time was the fastest and ATmega2560 used least memory.
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Table 1 3-D collision avoidance algorithm
characteristics

Probabilistic

Horizontal and

Vertical

Prescribed

Horizontal and

Vertical

Pairwise

Cooperative
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Table 4 Specification of MCU

ATmega 2560 | Cortex—-M3 | Cortex—M4
Data bus 8 bit 32 bit 32 bit
Flash 956 KB 128 KB | 1024 KB
Memory
RAM 8 KB 20 KB 192 KB
Clock 16 MHz 64 MHz | 168 MHz
speed
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