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[Abstract]

Recently, interest in the environment and well-being is increasing due to changes in people's level of
consciousness. Accordingly, it is trying to reduce disposable products, and interest in "water diet" is
increasing as a way to maintain a healthy body. Many people use portable tumblers to drink water or
drinks, and in particular, recently, they have evolved into a smarter form that provides various functions
to increase user convenience. Existing studies have limited drinks to "water," so there is a limit to
monitoring various drinks. To solve this problem, this paper produced a smart tumbler that can judge
drinks using IoT technology and monitor the intake of drinks. In addition, it became possible to
measure the intake more accurately by judging the case of throwing away the beverage without
drinking it. Based on the data of various loT-based sensors, the user can identify the intake amount of

each drink in a dedicated application and receive various conveniences.
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I. Introduction
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Table 1. Comparison of Studies

Ref. | Ref. | Ref. | Ref. | Ref.
[5] [6] [7] [8] [91
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Measurement of intake
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Product Portability 0 X X 0 X
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III. The Proposed Scheme
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Fig. 1. System Architecture
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Table 2. Types of sensors

sensor function
Loadcell Weight measurement
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1.3 Analysis module
AN= A8 Jug Aot BA4al] et of=
ol HEZ ARBsIglon, ZF AIMERRE 240E B
£ vlgo2 YAl 54, gaol 1Y, 259 34 &
A2 HolHE A5t sl 3= Aljshe = AR

A Hok

1.3.1. Intake analysis processing
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1.3.2 Analysis for each drink distinction
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2.1 Main screen composition
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2.3 Notification screen composition
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2.4 Configuration screen composition
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IV. Implement of Smart Tumbler
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1. Hardware implementation
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Fig. 3. Smart Tumbler Circuit configuration diagram

Fig. 4. Smart Tumbler Design

2. Software implementation
2.1. Formatting of collected sensor data
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2.1.1 Determine drink distinction for labeling
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Table 3. Drink Distinction Criteria

drinks R G B
milk 101 ~ 201 73 ~ 169 148 ~ 255
latte 1~ 106 179 ~ 203 177 ~ 204
americano 47 ~ 71 33 ~ 62 37 ~ 76
ARE 7150 OE S5 WES 95 49 Z== Fig
5.3} et

if((r>=101 && r<=201) && (g>=73 && g<=169) && (b>=148 && b<=255))
drinks = "milk";

else if ((r>=71 && r<=106) s&&

drinks = "latte";

else if ((r>=47 && r<=71) &as& (g>=33 && g<=62) && (b>=37 &a& b<=78))
drinks = "americano";

>=179 && g<=208) s& (b>=177 && b<=204))

else drinks = "water";

Fig. 5. drinks classification code

2.1.2 Analysis of Intake of correct drink
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int s_intakes = MyScale.r

if (digitalRead (BUTTON) == LOW
intakes = init_weight-s_intakes;

c& init_weight >= =_intakes ){

init_weight -= intakes;
+
else if (digitalRead(BUTTON) == LOW) {
intakes = init_intakes; init_intakes = 0;
}
if (digitalRead (BUTTON) == HIGH) {
delay (100);
weight = MyScale.readWeight ();
intakes = 0;
init_weight = init_weight-weight;
if (init_weight <=0 ) init_weight = 0;

Fig. 6. intakes classification code

2.2. Modularization of collected sensor data
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temp drinkChk intakes
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Table 5. conditions of drinkChk
drinkChk drinks
0 water
1 americano
2 latte
3 milk
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Table 6. Results data using arduino

ealior button temperat drinks intakes

data ure

62 OFF 55 1 2435

63 ON 55 1 0

188 OFF 3 3 0

186 OFF 4 3 449

48 OFF 41 2 79.3

3. App implementation
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3.1.1 Main screen
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3.1.3 Function Screen
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3.2. Design of Database
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Table 7. DB Schema

field types
id int
datetime date
drinks text
temperature int
intakes int
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string[] array = readMessage.split(
dChk = Integer.parseInt(arrayl[0])
String drinks =
(dchk){

:drinks

temp = Integer.parseInt(array[1])
seInt((array[2]1))
.insertRecord(drinks, temp, intakes)

intakes = Integer.p

Fig. 8. Data Stored in Local DB Code

V. Conclusions
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