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Abstract

At the end of 2019, COVID-19 virus gradually appeared in people’s field of vision, and quickly
swept through Asia, Europe and other regions, causing a large number of casualties and financial
losses. According to the transmission mode of COVID-19 virus, this paper proposes a portable dis-
tance sensor based on TOF distance sensor, which can be used in the normalization of epidemic
prevention and control. The system can monitor the linear distance between users and the sur-
rounding people in real time and upload the data. The working end can use this data to judge the
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distance between users and others in real time, and the alarm function will be triggered if the dis-
tance exceeds the preset threshold. After specific functional and performance tests, the distance
control system can monitor the distance in real time, and it also has high-efficiency data uploading
ability and good reliability and stability. Users can wear it on their bodies to ensure a safe travel
distance.
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Figure 1. Hardware connection diagram
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31 FEWEHFE

Seeeduino XIAO x 1
Grove-LED Pack x 1
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Grove JREh#% x 1
Grove-ToF FH 25 4% /& 2% (VL53L0X) x 1

3.2. EEMER

RARGUEN TR EERITAE, B I T BETRIERE B I i PR S R LS TR BT B L
B ZNE O LA BT G, (BT —BE R . R, FERET FIEARE R, N SRR
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7 1 R4 Seeeduino PLK Arduino B 5 A A Seeeduino XIAO F1 Arduino Nano IAHIES AT T X EE.

Table 1. Comparison table of relevant parameters between Seeeduino XIAO and Arduino Nano
5% 1. Seeeduino XIAO #A Arduino Nano HJtE% S xtb &

Seeeduino XIAO Arduino Nano
CPU ARM Cortex-M0 + CPU (SAMD21G18) Atmel Atmega328
SRAM 32 KB 2KB
Flash [N## 256 KB 32 KB
LEsfE 3.3 V5V Hif 5V
R~ 20 x 17.5 x 3.5 mm 47 x 18.5 x 18.5 mm

a3k 1T ERIIZ4, Seeedino XIAO [FRHS 73 1 Re &R AL T Arduino Nano, 456 A< it I % FH 1 53¢
KB, BRI DN R RGTTRER . IR H E# Seeeduino XIAO 1E N F 47
Seeeduino XIAO & Seeed Studio [F3#™ i, & H BT TR AT DL B0 1 RS S /M i 88 =4k, PTRAR TS
BHTAANYR, Rl S AM/NETUH [3], AFEtbml H RS 25K. i 2 frzsy Seeeduino
XIAO F AR .
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Figure2. Seeeduino XIAO control board
[& 2. Seeeduino XIAO 154K
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Figure 3. TOF distance sensor
3. TOF EEs e RkaR
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FERELA e Fr s S BE PR B SR, S PREE G I S B MR S B, X 5 P DG 5 R 0 B I A E 1R [6] -

DOI: 10.12677/csa.2022.121009 76 TR 5 R H


https://doi.org/10.12677/csa.2022.121009

Figure 4. Package diagram of VL53LO0X chip
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4.3. ST
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VL53L0X_ERROR_NONE
1=Status?

SERIAL.printIn("start v15310x mesurement failed!")
VLS3LO0X.print_pal_error(Status);

O

O

End

Figure 5. VL53L0X ranging failure flowchart
5. VL53LOX M5 Sk A2 E]

DOI: 10.12677/csa.2022.121009 77 TR 5 R H


https://doi.org/10.12677/csa.2022.121009

VL53L0X_ERROR_NONE
—Status?

SERIAL.print("mesurement failed !! Status code =");
SERIAL println(Status);
digitalWrite(Buzzer, LOW);

RangingMeasurementData
RangeMilliMeter >=
2000?

turn the Buzzer on (HIGH
is the voltage level)
~

_

//////”

— - turn the LED on (HIGH
digital Write(LED,LOW);| is the voltage level)

RangingMeasurementData
RangeMilliMeter <=
1000?

— - 7 |digitalWrite(Buzzer,| turn the Buzzer on (HIGH
(digitalWrite(LED,LOW); HIGH); is the voltage level)

turn the Buzzer on (HIGH " N
is the voltage level) delay(250);
digital Write(LED,LOW);|

turn the LED on (HIGH
is the voltage level)

-
- : ] turn the LED on (HIGH
digitalWrite(LED,HIGH),| is the voltage level)

pd

turn the LED on (HIGH
is the voltage level)

SERIAL.print("Distance:") SERIAL print("Distance:")
SERIAL print(RangingMeasurementDate.RangeMilliMeter); | [ SERIAL print(Ranging) Date RangeMilliMeter);
SERIAL.println("mm"); SERIAL.println("mm");

Figure 6. VL53L0X ranging judgment flow chart
[& 6. VL53LOX il 2B 31| B F2 [E]

N /& Seeeduino XIAO 454 VL53LOX it &5 [ I W7 (1% AR A -
1) if(VL53L@X_ERROR_NONE != Status)
2) {
3) SERIAL.println( "start v15310x mesurement failed!");
VL53LeX.print_pal error(Status);
4) while(1);
5) 1
6)
7) void loop
8) {
9) VL53LOX_RangingMeasurementData_t RangingMeasurementData;
10) VL53LOX_Error Status = VL53LOX_ERROR_NONE;
11) memset(&RangingMeasurementData,d,sizeof(VL53LOX_RangingMeasurementData_t));
12) Status = VL53LOX.PerformSingleRangingMeasurement(&RangingMeasurementData);
13) if(VL53L@X_ERROR_NONE==Status)

14) {
15) if(RangingMeasurementData.RangeMilliMeter >= 2000)

16) {
17) SERIAL.println( "out of range!!");
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18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)

digitalWrite(Buzzer, LOW);

// turn the Buzzer on (HIGH is the voltage level)
digitalWrite(LED, LOW);

// turn the LED on (HIGH is the voltage level)

}
else if(RangingMeasurementData.RangeMilliMeter <= 1000)

{

digitalWrite(Buzzer, HIGH);

// turn the Buzzer on (HIGH is the voltage level)
digitalWrite(LED, HIGH);

// turn the LED on (HIGH is the voltage level)
SERIAL.print( "Distance:");

SERIAL.print(RangingMeasurementData.RangeMilliMeter);

30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)
41)
42)
43)
44)
45)
46)
47)
48)
49)
50)
51)
52)
53)

SERIAL.println( " mm");
}

else

{

digitalWrite(Buzzer, LOW);

// turn the Buzzer on (HIGH is the voltage level)
digitalWrite(LED, LOW);

// turn the LED on (HIGH is the voltage level)
SERIAL.print( "Distance:");
SERIAL.print(RangingMeasurementData.RangeMilliMeter);
SERIAL.println( " mm");

}
}
else
{
SERIAL.print( "mesurement failed !! Status code =");
SERIAL.println(Status);
digitalWrite(Buzzer, LOW);
// turn the Buzzer on (HIGH is the voltage level)
digitalWrite(LED, LOW);
// turn the LED on (HIGH is the voltage level) }
delay( 250);
}
}
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Figure 7. Hardware prototype display diagram
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Figure 8. Product prototype display diagram
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Table 2. Text results of single person
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E R 52K 3 4R 5
R = = = & &
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Table 3. Text results of many people
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Table 4. Text results of intensive crowd text 1
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Table 5. Text results of intensive crowd text 2
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