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Figure 6 shows that the initial CPU temperature is 50 °C. The peak temperatures observed during testing 
were 58.9 °C in mode 1, 59.4 °C in mode 2, and 60.4 °C in mode 3. The maximum permissible CPU temperature 
for the RPi4B is 80 °C, which is not exceeded in any load mode. 

CPU core utilisation was also measured across all load modes with tampering detection disabled. The 
measurement data is presented in fig. 7 as histograms with core utilisation grouped into 10 % intervals. 
The height of each bar represents the number of measurements falling within the corresponding utilisation  
interval. 

Fig. 7. RPi4B CPU core load: a – mode 1; b – mode 2; c – mode 3

A comparison of the data in fig. 7 shows that CPU cores 0 and 1 are consistently utilised at 30 – 60 %, regardless 
of the load mode, as they are not employed by the smoke detection algorithm. Core 2 is utilised at an avera- 
ge of 30 –50 % and executes tampering and motion detection, which is the initial stage of the smoke detection 
algorithm and is applied to every frame. The utilisation of core 3 is the most mode-dependent, as it execu- 
tes all subsequent stages of the smoke detection algorithm. Its load increases from 10 –20 % in mode 1 to 40 % 
in mode 3. None of the cores reaches 100 % load, indicating a balanced distribution of tasks across the cores 
and ensuring stable system operation.

To assess the impact of the camera tampering detector on system performance, the CPU utilisation of 
core 2 was measured with the detector enabled and disabled. The results show that even in mode 3 (full 
load) core utilisation ranges from 31.2 to 48.6 %, which matches the range shown in fig. 7, c. Therefore, the 
tampering detector does not adversely affect the stability of  the smoke detection algorithm or other system  
modules. 

The experimental results demonstrate the effectiveness of the proposed smoke and camera tampering detec-
tion architecture. Analysis of the results confirms that both the algorithms and the overall system based on the 
proposed architecture, implemented on a SBC, perform robustly across a range of operating conditions.


