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Abstract—One of the most important gases that make up the 
ozone layer is carbon monoxide (CO) and to clean CO, Hydroxyl 
(OH) gas is required, if the CO content in the air has exceeded 
the limit it will cause the depletion of the ozone layer, the 
function of the ozone layer is as a barrier to ultraviolet radiation, 
Ultraviolet with a wavelength between 200-800 nanometer (nm) 
known as UVC to the surface of the earth will cause health 
problems in humans such as respiratory disorders, damage to 
the elastic fibers of the skin, skin cancer and eye disorders. 

In this research an early warning device will be made which 
is equipped with information on UVC, CO and CO, where the 
CO gas and temperature as parameters cause the depletion of 
the ozone layer so that UVC rays are exposed to the surface of 
the earth, this measuring instrument will be placed in an open 
public area where people activity can protect from UVC rays, 
the accuracy of a measuring instrument is determined by the 
method in data processing, this tool will use the Fuzzy Logic 
Method to impose limits on the error of input data errors that 
are non-linear in nature, as for a limit of 0.025 for UVC rays, 
CO and temperature, the data will be processed using a 
microcontroller with a bit divider for UVC, CO and 
Temperature of 1023 bits so that the measurement value can be 
a decimal number, to give a warning to people in open areas will 
use green LEDs as a safe indication, yellow LEDs as an 
indication alert and red LEDs as dangerous indications y The 
sound is accompanied by a buzzer while for the measurement 
values of UVC, CO and temperature will be displayed on the 
liquid crystal display (LCD). 
On the results of measurements of UVC, CO radiation and 
Temperature carried out from 10:30-18:00 West Indonesian 
Time (WIB) for seven days, the level of UVC radiation at 10:30 
- 13:30 WIB on average of 175.14 nm, measurement for CO is 
carried out periodically every 10 minutes with an average 
concentration of 24.16 ppm and for the highest temperature of 
31.810C at 11:30 - 13:40 WIB. 
 
Keywords—UVC ,CO, temperature , Microcontroller, Fuzzy 
Logic 

I. INTRODUCTION  

In the development of technology measuring instruments 
ultaraviolet radiation (UV) relies on the parameters of the use 
of light ray sensors to measure the wavelength of UV 
radiation, photodiode sensor is used to measure the 
wavelength of UV light that is converted from light intensity 
(lux) to the amount of voltage (volts), from the lux voltage you 
will get the wavelength of UV radiation [1], so it is not 
accurate, sensor ML 8511 can be used to measure the 
wavelength of UV light but the disadvantage is that during 
cloudy weather the sensor does not show the accuracy of 
causing large errors [2], in the measurement of UVC ray 
radiation that is exposed on the surface of the earth due to the 
depletion of the ozone layer one of the causes is the gas Excess 
CO is not comparable to OH gas [3], excessive CO gas in the 
air causes refraction of UV radiation so that the use of optical 
detectors used in uv meters usually has an output signal range 
that is linearly proportional to the radiation incident so it is 
necessary to verify the UV test results that the results of the 
input linear data range are accurate for the radiation level [4] 
errors and uncertainties in the measurement of UV radiation 
are usually caused by a factor of the sensor's physical 
capability that is disturbed by ambient conditions, so in the 
design of UV, CO and temperature radiation measurement 
tools will use fuzzy logic methods where CO and temperature 
as additional parameters ozone layer in an area has thinned. 

 

II. DESIGN 

 In the design will be discussed methods of measuring 
UVC, CO radiation and temperature to get precise 
measurement data so that early warnings to people can be 
conveyed accurately, measuring instruments of UVC, CO 
radiation and temperature for input components using ML 
8511 sensors working at 280 wavelengths - 400 nm. MQ-7 
sensor that functions as a measure of carbon monoxide gas 



value works on air gas concentrations reaching 20 - 2000 ppm 
and SHT-11 sensor which functions to detect the amount of 
temperature in the air, the data on each sensor will be changed 
from analog to digital using the pin function ADC on a 
microcontroller with a 1024 bit scale divider with reference to 
the 5 Vdc voltage so that the magnitude of the radiation beam 
sensitivity is 0.05 nm / 0.049 mv, C0 sensitivity is 1 ppm / 
0.049 mv and temperature sensitivity is 10C / 0.049 mv, for 
sensitivity resolution (sv) where V_max is the voltage 
maximum reference, V_min is the minimum reference voltage 
and n the number of powers for bits using equation (1) 

 

𝑠𝑣                            (1) 

Atmega 328P microcontroller found on the Arduino board 
module is used as a data management center which will be 
embedded linear data system with fuzzy logic method, while 
the output function as data information uses LCD 2 x 16 and 
controls the active buzzer, when the UVC value is measured, 
the signal output from the sensor which is converted at the 
ADC microcontroller pin is then processed into an output, 
analog signal for buzzer and LED output, and digital signal 
output for LCD as information. The buzzer will be active as a 
warning alarm if UVC radiation is exposed on the surface of 
the earth because it is harmful to the body. There are three 
LEDs that function as indicators of the level of carbon 
monokisda gas concentration. LEDs are used as indicators of 
the concentration level, for the concentration level is divided 
into three color LEDs, green LEDs as a sign of CO gas 
concentration in safe conditions with a concentration value 
between 20 - 50 ppm, yellow LEDs indicate the level of CO 
gas concentration under moderate conditions for a 
concentration value of 51 - 100 ppm and the red indicator LED 
shows the level of CO gas concentration in hazardous 
conditions with the concentration value above 100 ppm, while 
the block diagram planning of the iput system, output and 
process is shown in Fig. 1. 

 

Fig.1. block system diagram 

 

The accuracy of the measurement data so that the linear 
data uses the fuzzy mamdhani logic method in which the 
formation of the degree of membership of each element for 
the input variable is divided into three fuzzy sets with 
trapezoidal functions [5] with equation 2 using four 
parameters {a, b, c, d} ( where a <b <c <d) determines the x 

coordinates at the four corners of the trapezium membership 
function can be seen in Fig. 2. 
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Fig .2. Trapezoid membership function 

 

In the application of rule functions to fuzzy logic in 
making decisions applying IF-THEN rules contained in the 
rule base mapped into a set of fuzzy inputs and fuzzy outputs, 
with the Mamdani method, the composition often used is to 
take the minimum value. The rule component as the first step 
in the decision maker in the Mamdani method is a process of 
mapping that explicitly maps data into errors and fuzzy data 
differences according to membership type and function, the 
second stage of data in both fuzzy uses the AND operator as a 
minimum value taker for the two dat , the third step uses 
Mimal impilation after passing the AND operator to get Fuzzy 
area, the third step after the fuzzy rules are executed, the 
composition is performed by the MAX method with the rule 
of taking the maximum value and then entering the 
defuzification stage. 

Confirmation of the definition to get the middle value of 
the measurement using the COA method with an error 
magnitude of 0.025 as a ctips solution by taking the center 
point of the fuzzy region written in equation 3 for Continuous 
variables and equation 4 for variable variables, μ for the 
maximum and minimum values, z for the area 

𝑧∗  
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In fig.3, fig.4, and fig.5 are trapezium forms with error values 
divided into three parts of the lower eroor limit, the middle 
error limit (linear data) and the upper limit error, where of the 
three elements have an eigenvalue of 0.025 to line the 
measured data. 



 

Fig.3. Fuzzy Logic Set  Assembly for UVC Radiation 

 

Fig.4. Fuzzy Set for CO 

 

   Fig.5. Fuzzy Set For Temperature 

 

In fig.3., fig.4. and fig.5. is determining the error value for 
UVC, CO radiation and temperature will adjust to the 
measured data. 

 

III. RESULT AND DISCUSSION 

 
The results in this study, exposure to UVC radiation rays 

did not use filters, measurements were conducted at Depok 
area for seven days through following the position of the 
sunlight orbit movement  with area height measurement were 
4 m from ground level. 

In providing precise information, measurements and early 
warnings, data obtained from the three  sensors  will  be 

processed using the fuzzy logic method, as for the 
measurement results as follows : 

A. Measurement of UVC radiation 

The results of the experimental value of UVC radiation in 
Figure 5 at 10:30 to 13:30 WIB by sampling data every 10 
minutes. 

Fig.6. Radiation Beam UVC, time 10:30 - 13:30 WIB 

 

The highest UVC wavelength of 193.8 nm occurred at the 
12th test (12:20), for the test of - 1.4 and 6, low UVC 
wavelength caused by being influenced by clouds and CO gas 
in the air 26.5 ppm resulting in refraction on UVC radiation 
rays, the average wavelength of UVC rays from 10:30 - 13:30 
WIB is 175.13, in the 6th to 8th tests showed an increase in 
radiation levels of 42.52 nm this is because along with the 
solar path that is 90 degrees above the area measured, the 16th 
test decreased UVC radiation and again increased at 17th test. 

 

B. Measurement of Carbon monoxide 

 Measurement of carbon monoxide in fig.7. done at 10:30 
- 13:30 WIB with data sampling every 10 minutes, 

 

Fig. 7. Carbon Monoxide, time 10:30 - 13:30 WIB 

 

The measured carbon monoxide in the 12-15 test was 
26.54 - 25.8 ppm this was due to the number of vehicles 
carrying out the activity, counting vehicles that passed the 
protocol road 120 vehicles / hour with a road width of 12 
meters, the average CO measurement from 10: 30 - 13:30 
WIB is 24.16 ppm still below the threshold and in a state of 
vigilance. 

 

 



C. Temperature Measurement 

For temperatures measured at 10:30 - 13:30 WIB by 
sampling data every 10 minutes, it can be seen in Fig .8. 

The graph shows an average temperature of 31.8 degrees, 
a rapid change in temperature from the 1st to 4th intervals due 
to thinning clouds. 

 

 

Fig.8. temperature, time 10:30 - 13:30 WIB 

The graph shows an average temperature of 31.8 degrees, 
a rapid change in temperature from the 1st to 4th intervals due 
to thinning clouds. 

IV. CONCLUSION 

 By using fuzzy logic as a measurement accuracy limit that 
has been determined on each input element at a magnitude of 
0.025, the information and early warning has a measurement 
error rate for UVC radiation rays of 0.43% CO of 0.54% and 
for temperatures of 0.52 %, measurement error caused by 
humidity factor. The wavelength of UVC radiation at 12:20 
WIB shows the highest rate of 193.8 nm, the measurement of 
carbon monoxide has an average measurement of 24.16 ppm 
in the air is nearing the upper limit, and for the temperature 
shows an average of 31.8 0C, in this research, the thing that 
must be considered is the CO gas in the air and the heat wave 
that causes refraction of UVC radiation so that the 
measurement is not accurate. 
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