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Abstract

Based on the knowledge learned from the precision measurement course, this
project combines theory and practical work to systematically complete data
measurement and analysis. Through using various sensors within the
M5StickCPlus hardware to collect data and then analyzing the data with
Matlab tools, the team aims to gain an understanding of the ESP32 evaluation
board, sensor specifications, and basic machine learning techniques for data
collection and curve fitting. At the same time, the team hopes to improve their
basic abilities in writing research reports and conducting data searches.

The main work process and methods used, as well as the main equipment and
instruments used, are explained. In this project, the M5 StickCPlus was used to
measure temperature in real-time. The team conducted temperature
measurements on a warm pack and in a room at their classmates' rental house
from 7:00 PM to 8:00 PM on January 4, 2023.

The study found that the built-in temperature sensor in the M5StickCPlus has
a serious heat dissipation failure issue. As a result, after the M5 operates for a
certain period of time, the temperature sensor reading can be off by as much
as 30-40 degrees Celsius higher than the actual temperature. However, the
sensor's ability to measure temperature changes can still be observed in both
tests. Nonetheless, when measuring the room temperature, the temperature
showed an upward trend, but the trend could be successfully fitted using
Matlab tools.

Keyword : Curve Fitting ~ M5Stick + Matlab
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A. M5 stickC+4z %75 :

t SumT; //>BfE4E7

int count; //ZtEES
int last;

boolean test false;

3);

n (BLACK); //clean LCD & fill with black

’

text position

unsigned char set

I2C_Write NBytes (MPU6886 RESS, MPU _ SMPLRT
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I2C_Write NBytes (MPU6886 ADDRESS, MPU6886 CONFIG , 1, &set);
08;

I2C Write NBytes (MPU6886 ADDRESS, MPU6886 ACCEL CONFIG2 , 1, &set);

M5.Lcd.println ("Not measuring");

count=0;

void loop () {
if (digitalRead(37) != last) {

last = digitalRead(37) ;

if (last == 0) {
test = !test;
M5.Lcd.fillScreen (BLACK) ;
M5.Lcd.setCursor (0, 0);
if (test) {

M5.Lcd.println ("Measuring");

M5.Lcd.println ("Not measuring") ;
M5.Lcd.setCursor (0,45);
AvT=sumT/count; //ZRHN4ER G #ES
M5.Lcd.printf ("AvgTemp: %.2f *C",AvT);
count=0; //KHBHEERE » #EREHEENER
AvT=0;

SumT=0;

if (test) {
M5.Imu.getTempData (&temp) ;
count ++;//sIEEI—
AvT=SumT/count;
M5.Lcd.setCursor (0,45);
M5.Led.printf ("Temp: $.2f *C", AvT);//EIHPEE
M5.Lcd.setCursor (0, 60) ;

M5.Lcd.printf ("data: %d\n", count);//EIHERER
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SumT+=temp; / /%H"E%
Serial.println(AvT);

delayMicroseconds (500) ;

void I2C Write NBytes (uint8 t driver Addr, uint8 t start Addr, uint8 t number Bytes, u

int8 t *write Buffer) ({

Wirel.beginTransmission (driver Addr) ;
Wirel.write (s
Wirel.write (*write Buffer);

Wirel.endTransmission () ;

B. Matlab #2375 :

R i B I =Rl
data=testl.temperature(1:7968); data2=test2.temperature(1:8613);

fitting data=data(1:5600);

x=1:7968; fitting data2=data2(1:5660);

y=Fittedmodel3(x); x=1:80813;

plot(fittedmodel3, 'predobs’) y=fittedmodel2(x);

hold on plot(fittedmodel2, 'predobs’)
xticks([e,1600,2000,3000,4000,5000]) hold on
xticklabels({'®',"'10",'28"',"'38",'48"','58"})

plat(f tring data) xticks([@,2000,4000,6000,3000])
x1abel("TIME (s)™) xticklabels({'0','2@",'40"',"6@","
ylabel("Temperature - “oC" )|

plot(fitting data2)
xlabel("TIME (s)")
ylabel("Temperature - ~oC")
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B2

60

data=testl.temperature(1:7968);

fitting_data=data(1:5000);

X=1:7968;

y=fittedmodel3(x);

plot(fittedmodel3, 'predobs”)

hold on
xticks([@,1000,2000,3000,4000,5000])
xticklabels({'e','10"','28','3@",'48"','58"})
plot(fitting data)

xlabel("TIME (s)")

ylabel("Temperature - “oC")|

data2=test2.temperature(1:8013);

fitting data2=data2(1:5660);
x=1:8013;

y=fittedmodel2(x);
plot(fittedmodel2, 'predobs’)
hold on

xticks([0,2000,4000,6000,3000])
xticklabels({'0','20','40','68"','88"'})
plot(fitting data2)

xlabel("TIME (s)")

ylabel("Temperature - “oC")
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Pradeep(2021)IoT Temperature Monitor using MbStick and Qubitro from
https://www. hackster. io/pradeeplogul/iot-temperature-monitor-using-
mbstick-and-qubitro-f7ab48

mlcr01ab(2022) Incorrect measurements with ENV III HAT on M5StickC+

fromhttps://community. mbstack. com/topic/3929/incorrect-measurements-—

with-env-iii-hat-on-mbstickc
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