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ABSTRACT

Water is a very important need for humans on a daily basis, so humans need good water
quality, poor water quality occurs because of pollution and contamination. To determine the
quality of a water, there are several parameters determined by the Regulation of the Minister of
Health Number 416/MENKES/PER/IX/1990 concerning water quality requirements, including
turbidity parameters and dissolved solids (TDS) parameters used in this study, and by using the
Sugeno method fuzzy logic and then comparing it with the Mamdani method to produce water
quality output in accordance with the reference in the World Health Organization on drinking
water quality guidelines.

In solving this problem, a tool is designed to help calculate water quality, with the
turbidity parameter the author uses an LDR sensor that works to calculate the scattering of light
that penetrates the water and hits the sensor, then on the TDS parameter the author uses a TDS
sensor that works to calculate the amount of dissolved substances in the water. The Sugeno
method and the Mamdani method used in this study are tasked with determining whether the
water quality includes water of decent, medium, or unfeasible quality. This method has stages
such as fuzzification, inference, and defuzzification, where in this defuzzification produces the
output of the fuzzification and inference process.

The final result in this study, it was found that these two sensors can be used as a tool to
calculate the quality of a water, and these two methods can also determine the quality of a water
with the same accuracy of 80%. From 10 samples of water, it was found that the output of 2
samples of water in the Sugeno and Mamdani methods was not in accordance with the WHO
reference and using a tool other than a sensor that calculates water quality, namely the TDS EC
Meter. Then the results from the sensors and fuzzy calculations are sent to the database, and
from the database it will be sent to the website.

Keyword: LDR Sensor, TDS Sensor, Fuzzy logic, Sugeno Method, Mamdani Method

Vi



TABLE OF CONTENTS

HALAMAN PERNYATAAN PUBLIKASI KARYA ILMIAH UNTUK KEPENTIGAN

AKADEDMIS ...ttt bttt b e bt st b e b e e b e e b e e nbneetb et e e be e iii
DECLARATION OF AUTHORSHIP ..ottt iv
ACKNOWLEDGMENT ...ttt ettt b e bbb et e nbeebe e sbe e e \
A B ST RA CT <ttt ettt bt bt h e R b e b e b e nbe et e e nraeenbeebe e Vi
TABLE OF CONTENTS ..ottt ittt sb e st san e b e sbeesnnennne s vii
LIST OF TLUSTRATION it ittt sieiee e bt s bme et e s ssnesbe e beesneeseessnsesnneenneens iX
LISTOFTABLE ... /... X a0 o A A R X
CHAPTER 1 INTRODUCTION ...ttt ittt ae e Soimnse s sesessseesseesaeesiessssessnesnnes 1
1.1. Backgroufd.......f...........cl B o SIS ... X 1
1.2. Problem jFormulation /@, .............. Ao B AR s 1
1.3. Scope.NN.......... X/ S A, 1
1.4. Objective RM..... .. L Lo LA, 2
CHAPTER 2 LITERATURE STUDY ...tttk it 3
CHAPTER 3 RESEARCH METHODOLOGY .. ittt ettt sieesae e 6
3.1, Preparing the DEVICE........ooiiiieeiee bbb 6
3.2, Create DatabaSsE. ........coiiiiiiiiieee s 6
3.3, DALA SOUICE .......eitiiieeee ettt bttt bbbt bbbt e e e bt bt e bt et e et bbb nne s 6
3.4.  Fuzzy Logic SUGENO METNOUS. .......ceiiiiiiieeree et 7
3.5, BUIAING PrOJECT ...ttt ettt seeenee e nne s 7
CHAPTER 4 ANALYSIS AND DESIGN ..ot 8
AL, ANAIYSIS. ittt ettt e e 8
A2, DESION ittt bbbt b et h bbb b n et 13



4.2.1 FIOWCNAIT SYSTEM ..ottt s 13

4.2.1 FIOWChArt FUZZY SUGENO.....c.cciiiiiiiiieiiiieteeees s 13
CHAPTER 5 IMPLEMENTATION AND TESTING ....coooiiiiiiieece e a
5.1, IMPIEMENTALION .....ocviiiiciicie et e e s e st e teeeesbeesaesbenne s a
ST 1) 112 o S SSURSSN h
5.2.1 Fuzzy LogiC TeStING SUJENO.......cceeiiiiieiiiieciesie et sre et st sre e j

5.2.1 Fuzzy Logic Testing Mamaani ...........cccoouiiririniniieeeeses e m
CHAPTER 6 CONCLUSION .....ootiiiiiiiiiiteie ettt st sttt snae e p
REFERENGCES. ... ..ot o ettt bttt h ettt et e e s b et e et e e esbeenbeenbe e e o}
APPENDDIX ..ot e ieaeeeraenees et R e e r

viii



LIST OF ILUSTRATION

Hustration 4.1.1 Arduine UNO .......ccooeiiiiiieieeesiesee e 8
Hustration 4.1.2 LDR Sensor MOGUIE ..o 9
HUSEration 4.1.3 TDS SENSOT .......cciiiiiiiiiieitesie e 10
HUSEFAtioN 4.1.4 LED.......cccoiiiiiiiieeeeee ettt 11
Hustration 4.1.5 Ethernet Shield............ccoooiiiiiiii e 12
Hustration 4.2.1 FIOWCNArt SYSIEM .......ccoiiiiiiiiiiiiee et 13
lHustration 4.2.2 Flowchart FUzzy SUGENO PrOCESS .......coviiviiiiiiiiiiiiieieiese e 13
lustration 4.2.3 Turbidity Membership Degree Graphi.........ccccocvvveienenenienenenenes 14
lustration 4.2.4 TDS Membership Degree Graph .......c....cicviiiiiiineieieiese e 16
lustration 4.2.5 Graph of the Singleton Membership Function ..o 17
lHustration 5.2.1 } DR.SSENSOr ., <. WS ... bt LB h
Hustration 5.2.2 TDS and LDR SENSOF .. it taeaeitiiheni sttt sne e esne s [
lHustration 5.2.3 Serial Monitor Arduino IDE ...t [
HUSLration 5.2.4 Dat@hase......... 0. i o castiee e cie s estsasbe e e s e saeseesteesesreesreensesaeeseens j
lHustration 5.2.5 Water Sensor Data WEeD VIEW ..........cccoeviiiiiicii e j
lustration 5.2.6 Output Membership Degree Graph ..o m
lustration 5.2.7 Water Quality Guidelines According to WHO............ccccoevieivcieceene. 0
Hustration 5.2.8 TDS & EC MELET ........ccuiiiiiiiieeee e 0



Table 4.1. Tabel Fuzzy Rule

Table 5.1. Tabel Fuzzy Rule

LIST OF TABLE



