BATEES

Personal Smart Medicine Box
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Due to the pandemic medical personnel are often shorthanded, and how to reduce
their risk when interacting with patients is also a problem to solve, but it looks like
technology is the way.

Most people with chronic diseases usually have to consume medicine regularly
(morning, noon, night, before bed), so a pill box has become a part of the patients’
life. But traditional medicine box can’t notify the patient to take the medications or
tell his/her family whether they took the medicine or not.

Through the wireless internet transferring the data, patient’s family can set the time
to consume medicine with the App. The product will send a message with an alarm
going off to notify the user to have the medicine. The patient can get the medicine
through an IR sensor. After the patient gets the medicine, his/her family can also get
the notification of him/her getting the medicine. With the App, we can know the
amount of medicine that is left, and can get the notification when there’s no medicine

left in the product.

Keywords : eHealth , chronic patients, medicine box, Arduino, Internet of

things
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2-1-1  Arduino

Arduino BZEEFY 2003 F > ERFANFRE ibthl& R 8wl g Bhaea it
FERTHIERA B2 - HE Rl FHR it — T {RpcAR B RS BEAHY % - BT (H R
B O FFHEVEE BT o BN WIEEE4F# © Arduino 2 —{EBHRIR 4GS
HIER G R fdZEkIEs - TEMT Atmel AVR BER# S T BRUR 4RSS
P55 o BT RE S s A (simple V/O) /MR » 3 B EAFE AL Java ~ C
at = 1Y Processing/Wiring BH#FERER » /& —THBHBU N O Bh RISl -
G RRIVIRDREEE - 2 ROHISS ROHEREDR S - BT = PORENTE BhEH
81 BARHEEHNVEEEZ - #SREIVEEgRNETEEEEE -

©.0,

Arduino IDE

® 1 Arduino logo
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MQTT(Message Queuing Telemetry Transport)i IBM & T #75#48(10T, Internet of
Things)FrHH%EHY— RS - HLZRREIERERY TCP/IP 2 | » WA hlet Sismadny
FEpE - JRAHRE « HEH AR e SRSV IS - MQTT 25072 pub/sub FYZEH#
B EHAEEE T - A broker BRI RENAI TG - HMEEE 7] DIFE
FH 5% 2% (publish)—{E £ (topic) » HIXEENZE broker » BEFE HHE R (subscribe)—
FRE > ¢ broker FHEUEEER o #EH MQTT MYfTE=UEFHFZ=E0U MQTT 2=
I SRR © 48 MQTT (FafE AR e SRR - MQTT FH =it S fe s AT
et TEN U AR Al SEst ER AR Ik S VAR A ME - I ORFH A A T4 RS
B -
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App Inventor /2158 4245 FFA#HY Android F2ERET - HEEEHEAVIE ES
i1 {5 FH 4 i R R A A A 2R SE AR Android F25K » &4 Java ZSEREATWIEAH
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Onshape &—E4¢ | 3D 4EHRAS - /rEfE - FrCUEAFMER > mH s
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2-1-5  Altium Designer
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54 (EEFE AL S ICLH 15 ERTHE PMW i) ~ 16 (EfFEEdm
A~ 4 i UARTHREA-EB1 T ~ —{# 16MHz fdeices ~ 1 i USB %
1 (EEEIJRELE ~ 1 {# ICSP 8HAN 1 {ER izt - ©H & 7 SR idzhlass—

HtHiEE USB SR HE R RIEECEES AC-DC Bl siERM A5
HREBHTHBAAE -

Bl 7 Arduino Mega2560
2-2-2  ESP32

ESP32 2 — &M B LB RHY (EspressiDHE Y& 7 ~ 1540 ~ B
% » PR Tensilica Xtensa LX6 iz as - GFEEEAZ LA BELEES - S48 Arduino
FRMCIE 2R > N7 Wi RAKTHRES S BLE - 0] FRIA g 214 26 11 > KD
7 B BN SR S B - PR EER ~ ORE MRS - FAH S 240mHz
AVEERZ 0> CPU > {8 57 HT SPI ~ 12C ~ UART 558 KAYLIEE

B 8 ESP32

2-2-3 3D A&

3D FIEN X Rt BliG s iiASYAS - DL 3D [EfE R Akee - Bl s e
FIHEBYIEIRCA! - Heeh B2 sEmbasints - RESREAERA
T HA =fEFAE - Ployiet FEYMEH R - FDM ZUETHEAAVEL LOM JZEEY)
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3-3 RAnER
AR5 A A 2 Arduino 423% > app A230 ~ S HEiEZ BINE e
3-3-1 Arduino #;\
fHARTRES S FH N RS LCD A R E S 0 9
M g s el 2 R R o FARERR - B BB N REEE
LCD &7r B a0 PRI > 37 484208 app  hF @B R RIE T 5 fl1B- X 6o vt

MERINEE  FHEEFRELHT D FEe BBl BEL 2 o

e

3-3-2  APP #&3¢
fF RSB R L F R T2 HRER T o T
APP & T iF 1 1 25 TR EFILEE > §RIRAFEFT L > MQTT
Rl B AFERRT - 5] Pl EHEEE o
3-3-3 i
@ * onshape KK E £ B - FEHFAEHIEF > L EL G2
ZRREAS RS- B LCD @4 d ¥ 5 I EC g PR
BEH AR Y AR FHNVIEES S A AL T g X
i o
RS HARSEL L E  EREM R BT HE S O E
pOERIE (E R o
3-4 AR
3-4-1 Esp32 #23%
Esp32 € * 3|V B:
// http://dl.espressif.com/dl/package esp32 index.json prefer direction
/I download PubSubclient / line notify

#include <WiFi.h> //Wifi library

#include <PubSubClient.h> /Nibrary for MQTT server

#include "time.h" /lesp32's default RTC library

#include <LiquidCrystal.h> //ibrary for LCD fuction

#include <WiFiClient.h> //Wifi library2

#include <TridentTD_LineNotify.h> /Nibrary for Line Notify
fuction



#define LINE TOKEN

"0XD31b20E6QG6qtkFhD9IO2hRhSWY 04DI12teQbUqN80" //line group's token
//NodeMCU-32S
//#% 3] ESP32 RXTX

//WiFi

ke SR R A28 Rk

unsigned long timenow = 0; //a variable to save
the current time

const char *ssid = "Justin"; // Enter your WiFi name

const char *password = "36285251"; // Enter WiFi password

const int el18 sensor =36; //iz ¢t 4,5V % e GND #_3.3V, pin36 = SUN

// MQTT Broker

const char *mgqtt_broker = "broker.emqgx.10"; //IMQTT server's
direction

const char *topicO = "medicineproject2021daan"; //Seperate to 5

topic, topicO is to let esp32 save the time to have medicine

—_n

const char *topicl = "medicineproject2021daanl"; //topicl to set how

much left is in morning's medicines

const char *topic2 = "medicineproject2021daan2"; //noon's medicines

const char *topic3 = "medicineproject2021daan3"; //night's medicines

const char *topic4 = "medicineproject2021daan5"; //before sleep's
medicines

const char *mqtt username = "ninjasalad"; //username for
MQTT client

const char *mqtt password = "medicineproject"; //user's password

const int mqtt port = 1883; //1883 means a
public port

const char* ntpServer = "pool.ntp.org"; //a server to get the

RTC's data(Real Time Clock)
const long gmtOffset sec = 28800;
constint  daylightOffset sec = 3600;

int pushButton = 34; // d= %riz 7
-10-



int buttonState = 0; /K 5 &4k & > LK 20

int beforeState = 0; /3K 2 o 7k f

LCD %rix:
LiquidCrystal My LCD(15, 4, 5, 18, 19, 21);
/I (RS, EN, D4, D5, D6, D7)

O RBLZ RRPIREL S 5
WiFiClient espClient;
PubSubClient client(espClient);

£ REFE 2 i

ints=0;

int s1, s2;

String hourl, hour2, text, minute1, minute2, message, Top2,

Time0, Timel, Time2, Time3, hourcombine, minutecombine, remindhour,
remindtime0, remindtimel, remindtime2, remindtime3,

currenttime, currenthour, currentminute, currentsecond, endhour, endtime(, endtimel,
endtime2, endtime3;

String second = "00";

int a,b,c,d, e, i,al,bl,cl,dl; //al~dl is for sensor command to morning ~ sleep
(al= 1:accept the command, else)

int state = 1;

struct tm timeinfo;

int t1, t2, t3, t4, t5, t6, t7, t8;

1% RTC # it BB-RAPFF 2 2 #2587 & LCD }:
void printLocal Time()

{
struct tm timeinfo;
if(!getLocal Time(&timeinfo)) {
return;

-11-



}
//Serial.println(&timeinfo, "%A, %B %d %Y %H:%M:%S");

currenthour = timeinfo.tm_hour;

currentminute = timeinfo.tm_min;

currentsecond = timeinfo.tm_sec;

endhour = timeinfo.tm_sec + 20;

remindhour = timeinfo.tm_sec + 10;

if ((int)timeinfo.tm hour <=9){
currenthour = "0" + currenthour;

}

if ((int)timeinfo.tm min <=9){
currentminute = "0" + currentminute;

h

if ((int)timeinfo.tm_sec <=9){
currentsecond = "0" + currentsecond;

}

currenttime = currenthour + currentminute + currentsecond;

//Serial.println(&timeinfo,"%T");

My LCD.setCursor(0,0);

My LCD.print(&timeinfo,"%F"" "):
My LCD.setCursor(0,1);
My LCD.print(&timeinfo,"%T"" ");

ARN-KEHFEF S LCDRZ RS R B s Rdyrizl 2
PR Ao MQTT PR B i 4%:

void setup() {

Serial.begin(115200);

pinMode(pushButton, INPUT); //#-34 %riz 5 ﬁs?] »

pinMode (e18 sensor, INPUT);

My LCD.begin(16, 2);

My LCD.clear();

//Serial2.begin(9600,SERIAL 8N1, RXp2, TXp2);
-12-



/I connecting to a WiFi network
WiFi.mode(WIFI _STA);
WiFi.begin(ssid, password);
configTime(gmtOffset sec, daylightOffset sec, ntpServer);
printLocalTime();
while (WiFi.status() != WL_CONNECTED) {

delay(500);

//Serial.println("Connecting to WiFi..");
}
// Serial.println("Connected to the WiFi network");
//connecting to a mqtt broker
client.setServer(mqtt_broker, mqtt port);
client.setCallback(callback);

while (!client.connected()) {
String client id ="

client id += String(WiFi.macAddress());

esp32-client-";

//Serial.printf("The client %s connects to the public mqtt broker\n",

client id.c_str());

if (client.connect(client_id.c_str(), mqtt _username, mqtt password)) {

//Serial.println("Public emgx mqtt broker connected");

} else {
//Serial.print("failed with state ");
//Serial.print(client.state());
delay(2000);

}
// client.publish(topic, "string");
client.publish(topic0, "connected!");

client.subscribe(topic0);

H#-E_APP §3%38 % chpF I RE A K

void callback(char *topic0, byte *payload, unsigned int length) {

-13-



for (inti=0;1<1; i++){ //Saving the first "string"
Top2 = (char) payload[0];

}
for (int 1 = 1; 1 <length; i++){ //sending the time *the String after the third
one

hourl = (char) payload[1];

hour2 = (char) payload[2];

minutel = (char) payload[4];

minute2 = (char) payload[5];
}

message = hourl + hour2 + minutel + minute2 + second; //no:

MU A AR S b o ¥ 5 g R PR F A W ek

if (Top2 =="1"){ //checking if it's time for morning
Time0 = message;

}

if (Top2 =="2"){ //checking if it's time for noon
Timel = message;

}

if (Top2 =="3"){ //checking if it's time for night
Time2 = message;

b

if (Top2 =="4"){ //checking if it's time for sleep
Time3 = message;

}

b

e P FRERF o §BELINER YL > 12 BiEd 4 28
Arduino > & Arduino v B 7 - F DR pEREE - L i d
B L2 BPRABL - B PR RETEY 7
PR, & R

void distinguish(){

-14-



if (Time0 == currenttime){
LINE.setToken(LINE TOKEN);
LINE.notify("\n % & ~3% v % vig~");
Serial.print("buzzer"); //al = make a command for buzzer
for(i=0;1<=0;1++){
endtime( = currenthour + currentminute + endhour;

remindtime0 = currenthour + currentminute + remindhour;

}

a=1;
b=1;
al=1;
s2=0;
s=0;
sl =0;

}

if (currenttime == remindtime0 && s == 0 && s1 ==0) {
Serial.print("buzzer");
LINE.setToken(LINE TOKEN);
LINE.notify("\n 3+ fZfs & vo &");

if (currenttime == endtime0){
a=2;
b=0;
al =0;
s=0;
sl =0;
}
if ((currenttime == endtime0) &&(s == 0) && (s2 == 0)){
a=2;
b=0;
al =0;

Serial.print("center");

-15-



s2=1;
LINE.setToken(LINE TOKEN);
LINE.notify("\n & i - =t * % » G fL™ =t s ¥ v ");
}
if (Timel == currenttime){
LINE.setToken(LINE TOKEN);
LINE.notify("\n = & ~3% vy & eg~");
Serial.print("buzzer");
for(1=0;1<=0;1++){
endtimel = currenthour + currentminute + endhour;
remindtimel = currenthour + currentminute + remindhour;
}
a=1;
b=1;
bl =1;
s2 =0;
s=0;
s1=0;
}
if (currenttime == remindtimel && s == 0 && s1 ==0) {
Serial.print("buzzer");
LINE.setToken(LINE TOKEN);
LINE.notify("\n 3+ s & re #");

if (currenttime == endtime1){
a=2;
b=0;
bl =0;
s=0;
sl =0;
b
if ((currenttime == endtimel) &&(s == 0) && (s2 == 0)){

-16-



a=2;
b=0;
bl =0;
Serial.print("center");
s2=1;
LINE.setToken(LINE TOKEN);
LINE.notify("\n & & — = * % » G 2™ i@ ");
}
if (Time2 == currenttime) {
LINE.setToken(LINE TOKEN);
LINE.notify("\n 8t % ~3%v; Zefg~");
Serial.print("buzzer");
for(i=0;1<=0;1++){
endtime2 = currenthour + currentminute + endhour;

remindtime2 = currenthour + currentminute + remindhour;

}

a=1;
b=1,
cl=1;
s2 =0;
s=0;
sl =0;

}

if (currenttime == remindtime2 && s == 0 && s1 ==0) {
Serial.print("buzzer");
LINE.setToken(LINE TOKEN);
LINE.notify("\n 3+ L & re #");

if (currenttime == endtime?2){
a=2;
b=0;
cl=0;

-17-



if ((currenttime == endtime2) &&(s == 0) && (s2 == 0)){

}

a=2;
b=0;
cl=0;

Serial.print("center");

s2=1;

LINE.setToken(LINE TOKEN);

LINE.notify("\n & & — = * % » G- 2T i@ ");

if (Time3 == currenttime) {

}

LINE.setToken(LINE TOKEN);
LINE.notify("\n pEAf %0 22 vy 2ok !");
Serial.print("buzzer");
for(i=0;1<=0;1++){
endtime3 = currenthour + currentminute + endhour;
remindtime3 = currenthour + currentminute + remindhour;
}
a=1;
b=1;
dl =1,
s2=0;
s=0;
s1=0;

if (currenttime == endtime3){

a=2;
b=0;
dl =0;
=0;
s1=0;
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}
if (currenttime == remindtime3 && s == 0 && s1 ==0) {
Serial.print("buzzer");
LINE.setToken(LINE_TOKEN);
LINE.notify("\n 34 s & r¢ #");
sl =1;
}
if ((currenttime == endtime3) &&(s == 0) && (s2 == 0)){
a=2;
b=0;
dl =0;
Serial.print("center");
s2=1;
LINE.setToken(LINE TOKEN);
LINE.notify("\n & & — = * % » G2 Lie @ "),

——

PR BFEEPIAEE L RERRIT 0 B # #4345 £ % Arduino

% % £3E Ty ®i¥ LINE :;.ir';»\@:;ﬁ,g,. S vy B
void sensor(){
if(a==1&& a<2){
if (state == 0 && b==1 && al == 1){
Serial.print("al");
LINE.setToken(LINE TOKEN);
LINE.notify("\n 2 $» ¢ #Ap B~1");

al =0; //check if it's in time

tl=tl +1; //see the left medicine

t5=1; //stop looping the mqtt message
s=1;

s2=1;

-19-
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}

if (state == 0 && b==1 && bl == 1){
Serial.print("b1");
LINE.setToken(LINE TOKEN);
LINE.notify("\n % 4= & ALAg B~1");

/¢ =

bl =0;
2=t2+1;
t6=1;
s=1;
s2=1;

}

if (state==0 && b==1 && cl == 1){
Serial.print("c1");
LINE.setToken(LINE TOKEN);
LINE.notify("\n £ $» ¢ A Ap B~1");
cl=0;
t3=t3+1;
t7=1;
s=1;
s2=1;

}

if (state == 0 && b==1 && dl == 1){
Serial.print("d1");
LINE.setToken(LINE TOKEN);
LINE.notify("\n 2 $» ¢ AL Ap B~1");
dl =0;
t4=t4+1;
t8 =1;
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B APP AR EF el %
void mgqttsend() {

if(tl == 1 && t5==1){ /|5 ¥ 14 EE start

g
(g

client.publish(topicl, "§|- = ");
t5=0;

}

if(tl == 2 && t5 == 1){
client.publish(topicl, "§]I = ");
t5=0;

}

if(t] ==3 && t5 == 1){
client.publish(topicl, "]z = ");
t5=0;

b

if(tl == 4 && t5 = 1){
client.publish(topicl, "§]= = ");
t5=0;

}

if(tl == 5 && t5 ==1){
client.publish(topicl, "§|= = ");
t5=0;

}

if(tl == 6 && t5 == 1){
client.publish(topicl, "§|- = ");
t5=0;

}

if(tl == 7 && t5 = 1){
client.publish(topicl, "/ % 7 "),
LINE.notify("\n % } & v/ chZ ;2 3 !!!éﬁ-ﬁ% o M)
tl =0;

21-



t5=0;

}

if(t2 == 1 && t6 ==1){
client.publish(topic2, "§|-+ = ");
t6 = 0;

}

if(12 == 2 && 6 ==1){
client.publish(topic2, "§]3I = ");
t6 = 0;

}

if(t2 == 3 && t6 ==1){
client.publish(topic2, "§|z = ");
t6 = 0;

}

if(t2 == 4 && t6 ==1){
client.publish(topic2, "§|= = ");
t6 = 0;

}

if(t2 == 5 && t6 ==1){
client.publish(topic2, "F]= = ");
t6 = 0;

}

if(t2 == 6 && 16 ==1){
client.publish(topic2, "§|- = ");
t6 = 0;

b

if(t2 =7 && t6 ==1){
client.publish(topic2, "/ % 7 ");
LINE.notify("\n » = & v %2
t6 = 0;
t2=0;

/]
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eSS

if(t3 == 1 && t7 ==1){
client.publish(topic3, "§|-+ = ");
t7=0;

}

if(t3 == 2 && t7 ==1){
client.publish(topic3, "§]3 = ");
t7=0;

}

if(t3 == 3 && t7 ==1){
client.publish(topic3, "§|z = ");
t7=0;

}

if(t3 == 4 && t7 ==1){
client.publish(topic3, "F|= = ");
t7=0;

}

if(t3 == 5 && t7 ==1){
client.publish(topic3, "§]= = ");
t7=0;

}

if(t3 == 6 && t7 ==1){
client.publish(topic3, "§|- = ");
t7=0;

}

if(t3 == 7 && t7 ==1){
client.publish(topic3, "2 2 7 "),

LINE.notify("\n %, + & v/ %2 3 !!!gﬁ—ﬁgg o ");

t7=0;
t3 =0;

}

if(td == 1 && t8 ==1){
client.publish(topic4, "/ -

I/ P ) 4

%H;
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t8 = 0;

}

if(td == 2 && t8 ==1){
client.publish(topic4, "§]3I = ");
t8 = 0;

}

if(t4 == 3 && t8 ==1){
client.publish(topic4, "§|z = ");
t8=0;

}

if(t4d == 4 && t8 ==1){
client.publish(topic4, "§|= = ");
t8 = 0;

}

if(t4 == 5 && 18 ==1){
client.publish(topic4, "F|= = ");
t8 = 0;

b

if(t4 == 6 && t8 ==1){
client.publish(topic4, "§|- = ");
t8=0;

}

if(t4 == 7 && 18 ==1){
client.publish(topic4, "ix % 7 ");
LINE.notify("\n pE=mv & v/ %2 3 !!!éﬁ—%a“é"_% o M),
t8 = 0;
t4 = 0;

; [/ p=e ) e 2

EARERAS > T fREBRT R EEUFF Figs ¥ L.
void loop() {
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if (millis() - timenow >= 1000) {
state = digitalRead(e18 sensor);
//Serial.println(digitalRead(e18 sensor));
//Serial.println(state);
client.loop();
sensor();
printLocalTime();  //getting the RTC
distinguish();
mgqttsend();

}
buttonState = digitalRead(pushButton); /£ 7 SL%ri=d B 7 #8234 1 &0 F

%% % buttonState

if(buttonState==1 and beforeState==0){
client.publish(topicl, "§]-= = ");
client.publish(topic2, "§|-= = ");
client.publish(topic3, "§|-= = ");
client.publish(topic4, "F|-= = ");
}

beforeState=buttonState;

3-4-2  Arduino #&3%
HEREF P ehIT ROEHE - § )

#define buzzerPin 7

#include <Stepper.h>

P it 218 ¥k

const int stepsPerRevolution = 256; /1% £ 5 EH ¥
const int centralstepsPerRevolution = 512; /1% s fh G iE o B

unsigned long timenow = 0;

2P REGE S 2 EE R
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String morning, noon, night, sleep;
int Mo = 0;

int No = 0;

int Ni=0;

int S1=0;

int central = 0;

char Top2;

String messenge;

B E Y

Stepper morningStepper(stepsPerRevolution,22 , 24, 26, 28);
Stepper noonStepper(stepsPerRevolution,30 , 32, 34, 36);
Stepper nightStepper(stepsPerRevolution,38 , 40, 42, 44);
Stepper sleepStepper(stepsPerRevolution,46 , 48, 50, 52);
Stepper centralStepper(stepsPerRevolution,47 , 49, 51, 53);

ARIKETFEF  -RIFTRY - FERFER):
void setup() {

Serial.begin(115200);

pinMode(buzzerPin,OUTPUT);

morningStepper.setSpeed(60);

noonStepper.setSpeed(60);

nightStepper.setSpeed(60);

sleepStepper.setSpeed(60);

centralStepper.setSpeed(60);

RIS BREDESZ P phend FEH):
void motor1(){

morningStepper.step(-stepsPerRevolution);

centralStepper.step(centralstepsPerRevolution);

26-



central = central + 1;
Mo =Mo + 1;

}

void motor2(){
noonStepper.step(-stepsPerRevolution);
centralStepper.step(centralstepsPerRevolution);
central = central + 1;
No=No + I;

}

void motor3(){
nightStepper.step(-stepsPerRevolution);
centralStepper.step(centralstepsPerRevolution);
central = central + 1;
Ni=Ni+1;

}

void motor4(){
sleepStepper.step(-stepsPerRevolution);
centralStepper.step(centralstepsPerRevolution);
central = central + 1;
S1=S1+1;

}

void centralmotor() {
if(messenge == "center"){
centralStepper.step(512);

central = central + 1;

}

Rl (EHEE)
void rst(){
if (Mo == T7){
morningStepper.step(2048);
Mo = 0;

27-



}

if (No ==7){
noonStepper.step(2048);
No = 0;

}

if (Ni=="7){
nightStepper.step(2048);
Ni=0;

}

if (S1="7){
sleepStepper.step(2048);
S1=0;

}

if (central == 4){
centralStepper.step(-2048);

central = 0;

}

Bl 4238 (12 38 78 BAE 1F):

void trigger(){

tone(buzzerPin, 2000, 1000);

EAF RN (T Esp324p £ 23E

void loop() {

messenge=Serial.readString();

Serial.print(messenge);

if (messenge == "buzzer"){
trigger();

b

if (messenge=="al") {

motorl();

ez R4z ):
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rst();
}
if (messenge=="b1") {
motor2();
rst();
}
if (messenge=="c1") {
motor3();
rst();
}
if (messenge=="d1") {
motor4();
rst();
}

if (messenge=="center") {
centralmotor();

}
delay(1000);
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