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Design Scheme of Handheld Multifunctional Illuminance Meter Based on STM32F103

Microcontroller
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(Institute of Electric Light Source Testing Technology, Yancheng Teachers University, Yancheng 224002, China)

Abstract: This paper presents a high-precision handheld illuminance meter with the STM32F103 microcontroller as its core.
The instrument is capable of rapid illuminance measurement within the range of 0~3000 Ix, automatic switching of illuminance
ranges, and can automatically store and retrieve measurement parameters. Meanwhile, it features functions such as synchronous
collection of ambient temperature and humidity parameters. The paper focuses on elaborating the overall design concept,
hardware design scheme, software workflow, main technical parameters, and practical application of the instrument.
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Fig. 1 Schematic diagram of the system workflow
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Fig. 2 Overall architecture diagram of the hardware system
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Fig. 4 Physical diagram of the illuminance meter
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Fig.5 Overall flowchart of the software
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Fig. 6 Automatic Range Switching Algorithm
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enum RangeStatus { LOW_RANGE = 8, MID_RANGE =
[/ 0 B E

1, HIGH_RANGE = 2 };

#tdefine THO_LOWZMID 900 /f EEHEE
#define THD_MIDZHIGH 1900 // R EiEHiE
#define THD_HIGHZMID 2100 // SR HiE#iE
#tdefine THD_MIDZLOW 1100 /) dERKAE

#define STABLE_DELAY 180 // BRFIAERT (ms)

RangeStatus current_range = LOW_RANGE;
uint32_t stable_timer = @;
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void AutoRangeSwitch(uintlé_t lux_value)
{
switch(current_range)
{
case LOW_RANGE:
if(lux_value > THD_LOW2MID)
{
stable_timer += 10;
if(stable_timer == STABLE_DELAY)
{
current_range = MID_RANGE;
ADS1115_SetGain(MID_RANGE);
stable_timer = 0O;
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Fig.7 Screenshot of the software code section
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float FirstOrderLowPassFilter(float input, float ¥last_output)

o
const float alpha = 0.1f;

¥last_output = alpha * input + (1.0f - alpha) * (last_output);
return #last_output;

}
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void LuxFilterProcess(void)

w1

float lux_raw = BH1750_Getlux(); /| BREERE
static float lux_filtered = 0.0f; /| BEREEE
Llux_filtered = FirstOrderLowPassFilter(lux_raw, &lux_filtered);

}
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Fig. 8 Screenshot of the software code section
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Table 2 Benchmarking test table

FrvEE MEE o SEHRZE AR g
(1x) (1x) (1x) (%) -
100 99.2 -0.80 +3 A%
500 498.1 -19 +3 B
1000 997.8 -2.2 +3 A
2000 1997.5 -25 +3 i
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Table 4 Comparison chart of on-site illuminance of street lamps
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