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Micro Control Unit ' https://wWw.ideas—hatch.com WiFi connect
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X £7 () UART function
JLU
Eﬂ ﬁy\ 7H§ %ﬁ' *D (7)) 12C definition
IEBETHAE @) Arduino definition
Chipset RTL8711AM SPI definition
@) PWM function
MCU ARM M3/166MHz
I/0 12 :
ROM 1MB _: Prr:
SRAM 512KB PRST | T ) |
E ""_ El E]§§ : B -
Internal Flash  N/A T H—1F¢ .%23 : - < TRX
External Flash  2MB 3 —E B o n00 R ESCL
=4 5 e . b
ADC 1 RN = ®836 g: % SO
o Hwm Ocoo |kl
SPI 1 o ; tél'n 2‘_’:98 : ,’}%
= = a2 | &
UART 1 O ; o DD )
S TS e B
12C 1 .
3° § DSI5168, s 7
12S N/A 2 I
PWM 4 * (LR () ¥
SSL Support

£EERl:https://makerpro.cc/2019/11/iot-development-board-dsi5168/
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I8 R #EAGPIO « PWMINAS
SPI, 12C, 12S, PCM, UART, ADC
EHE - £ HDSI51682/PCB
antenna XA E4E - IERIRINAE - / =
BB INEE -

3V3

PCB
antenna

RTL8711AM

IPEX

connector

FiloFR1&

1. BhHR~:19%22.25%2.3 mm

2. & 15 A S 17 < |IEEE 802.11
3.7 2K 4%:PCB Antenna * I-PEX
4 .Flash:2Mb

5.GPIOHiZ:19 pins
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For Windows 10
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ARM MBED IDEAS Chain :
MQTTBox LINE Noitf
CMSIS DAP Q dashboard y

Arduino IDE C program
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SerialPrint (] 2019/4/17 £ 11:34 EBEEH
BEWiFi SoCRRBHER_HE @ 2018/11/1 T4 03:00 HEEH
9 Mbed_driver_Win: 5 @ 2018/7/4 T4 0608  [EE

Vv

mbed (x64) ‘

This application will install the mbed Serial Port driver.
This may take a few minutes to complete,

Install Cancel |

1B DSI15168%8 1% 2l WindowsHIE MK + -
H.{TmbedWinSerial_16466.exefa&)i£ T, - Bl o] & 2| MbedrIM iR & FriZRICom Port F513E -
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> 3-2-a ZZ=Arduino IDE

HARDWARE SOFTWARE CLOUD DOCUMENTATION + COMMUNITY + BLOG ABOUT HARDWARE SOFTWARE CLOUD DOCUMENTATION + COMMUNITY + BLOG ABOUT

Downloads Support the Arduino IDE

Since the release 1.x release in March 2015, the Arduino IDE has
been downloaded 50,614,238 times — impressive! Help its

development with a donation.
DOWNLOAD OPTIONS

©2) Arduino IDE 1.8.13 T $3  $5  $10  $25  $50

Windows zIP file

Other

The open-source Arduino Software (IDE) makes it easy to write code Windows app wins.1or10 | Get i |

and upload it to the board. This software can be used with any Linux 32 bits I JUST DOWNLOAD I CONTRIBUTE & DOWNLOAD
Arduino board. ; -

Linux 64 bits

Linux ARM 32 bits
LinuXx ARM 64 bits

SOURCE CODE Mac OS X 10.10 or newer
Active development of the Arduino software is hosted by GitHub. Release Notes Checksums (sha512)

Refer to the Getting Started page for Installation instructions.

See the instructions for building the code. Latest release source
code archives are available here. The archives are PGP-signed so
they can be verified using this gpg key.

‘ (00

2PN N & Arduino IDE: . »
httDS'//WWW arduino.cc/en/software o BTEIEEEEBArduino - BEBAEE) -
EER S MBI AR 2L3EIJUST DOWNLOADEN D]
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: > 3-2-b Arduino IDEIRIRERE
TITIT]
It d_-_MQTT | Arduino 1.8.13 s
@u’rasoun__ QTT | Arduino o T
BE {FE =RE IT72 RA

| = = 7 % Al :
wi Ctrl+N FASHSAIIIE
BSET. Ctrl+0O C:\Users\david\OneDrive\Documents\Arduino el
RBE&ED > SReERFAS - Ea& (Chinese (Taiwan)) v (FEEFEEN Arduino )
sHES 1m R T '

3 | ENHIERIEEIESE
ksl b et Wi i SRR ® BINERESESSEN X
B Ctrl+W _ e
siPhone" Theme: & AR - —1T—18
B=E Ctrl+S | . :
|66606000"; i aniE : ithub. ebas uir ) elease ealtek.com ame index A
SEZE Ctrl+Shiftss cececoceo"; BE R E LS ttps://github.com/Ameba8l95/Arduino/raw/master/release/package_realtek.com ameba_ index
» IDLE STA fesmoosmtay
EESE  ClsShifttP ] g - .
BIED Ctrl+P = 4 fgzzgﬁi £ 2
= R ersemyie g S R T A B
EBFELE Ctrl+Comma = S ET T T B
" .

o = [] Use accessibil
BERS Ctrl+Q o x - T

! 5 - N FIMIBAIREE ST ¢ . com/Ameba8195/Arduinofravr/master/release/package_realtek.com_ameba_index. json

11 char ‘SubSCIibeTOpiC [] =" E‘Fh:{gz,—}:‘ga*§1?~‘%%‘ "‘"""1§_T§}"__ é}ig
12 char publishTopicl] = C:\Users\avid\AppData‘Local\Arduine 1 Sipreferences. txt
{ HEETE ArduinosR }N1T 7 BEBETTERES )
TEE HUE

ERRIMY R SR INEE S AU P A LU 481

https://github.com/Ameba8195/Arduino/raw/master/release/package realtek.com ameba index.json
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1=
| amask Ctrl+T
HESRE
gggﬁgi%ﬁm e EArduino IDE IHgEdp T B o
b2 r+ I+ ~ o —
ESlEEEEE Ctrl+ Shift+M HIEHEWEES
S ERsEx Ctrl+Shift+L

WIiFi101 / WiFiNINA Firmware Updater

BSZ21K: "Ameba RTL8195A" i EE |
E5liE > Ameba ARM (32-bits) Boards > |
REREREN Arduino ARM (32-bits) Boards > |
| jmense J Argu!no AVR Boardz- . : |
| fEs2Bootloader Arduino SAMD (32-bits ARM Cortex-MO+) Boards |
e STM32F1 Boards (Arduino_STM32) >|
© BREEEs
EEICRE Sl realtekl
Realtek Ameba Boards (32-bits ARM Cortex-M3)
A . N 27 \EE
i A realtek - I #ERealtek Ameba Boards el iE s
(32-bit ARM Cortex-M3) Zrot Ameba RTL8195A, Ameba RTL8710.
Online Help
More Info
BIERA v
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-_MQTT | Arduino 1.8.13
ilgjizi%ﬁft Ctrl+T v % EI:% L j:ﬁ iE : CO M X
SEERE (OJILEREEEEEEEport)

M BESELEFEA

EEENE.. Ctrl+Shift+] @ ultrasound_-_MQTT | Arduino 1.8.13

FIEEERE Ctrl+Shift+M BE EE =RE T= 556

EIEER Ctrl+Shift+L e el 'éngm; Ctrl+T

(=}
==t  WIFi101/ WIFiNINA Firmware Updater WIFI HESRE
I - Ma EERBUSHEHA
8547 "Arduino Uno" |  mzEEEs. | bitrasonng.: MG i iR
F3lE > Ameba ARM (32-bits) Boards > |_Ameba RTL8195A 73 (3 e E&?‘;ﬁ’éﬁ el Ehn
‘ RS RER Arduino ARM (32-bits) Boards b Ameba RTL8710 74 EHeES Ctrl+Shift+L
le {RE858: "USBtinyISP" x Arduino AVR Boards ) Ameba RTL8711AM 75 ’
er:: W cHoader | Arduino SAMD (32-bits‘ARM Cortex-M0+) Boards > | 76 void sei  WIFi101/WiFiNINA Firmware Updater WIFI
Y rax P IIrTIII oo XTUS 7 ‘ STM32F1 Boards (Ardumo_STM32) > | 77 { Eﬁgé*ﬁ, "Ameba RTL8195A" >
tatus = WiFi.begin(ssid, pass); / /wifigia(E - A (TS, i) 78 pinMog f#ui%‘
=lay(10000) ; /155551080 79 1 un,:-? REMAERENR
80 while
ntWwifiData () ; o Ser! bt
ent.setServer (mgttServer, mgttPort); (4l s JZ#%Bootloader
i i g . (=¥’ 4 ESE T P L IITCIIT (DT LA 7

_ent]'-;;;"'dllbd" K{caltorek)y 83 status = WiFi.begin(ssid, pass); [/ /wififiia(E o ik
ay ( )iz 4 delay (10000) ; / /108D

w

}
86 printWwifiData();
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i.h>

pSubClient.h

//WIFIpfF(EE
>

"lysiPhone";

"66666666";

WL_IDLE_STATUS; l:s {ELL FAYstatusH »
"iiot.ideaschain.c /! {ER

1883;
830346d0-896e-11eb-8e26-2532a0eflbf0";

"xfJIsQCcKkZ gdOSYE"™

.

;
"vl/devices/me/telemetry”;
"vl/devices/me/telemetry”;

// MQTT client ID. &

©0) Ameba SZIERTE

ERMGHARIFIS » 552

Hideaschain{F&server

<WiFi.h>

E A tEArduinoN 2 K =0 E o] B #F R E
TE K T0EEHEWIFI - {55 1E WiFi.begin(ssid,
pass); PR E RS Z 2 AW - F0
RERIE AR -

N <PubSubClient.h>
N\

MQTT EALRINE  oTEEERAMQTTERN
I, - W Clientlit  Subscribe &Publish
HEITRTE

<AmebaServo.h>

FEALRTE - o] AR S EETIEE
MABEZEH - EINscEArduinoNER
<servo.h>18[a]
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= IUAE MEL: https://github.com/Lys-0929/DSI15168_MQTT-SSL

#include <WiFi.h> [IWIFI library

#include <PubSubClient.h> [IMQTT library

char ssid[] = "xxkrxkn /l SSID:router name

char pass[] = "r**xkrxk Il pass:router password

Strlng L|net0ken - "****************************************";

int status = WL _IDLE_STATUS; I/ keep connecting

char mqttServer[] = "iiot.ideaschain.com.tw"; // take ideaschain as server

int mqttPort = 1883;

char clientld[] = "rekkekekts [ MQTT client ID. Create an unique ID.

char username]] = "rekkekikt. [ device access token(change your own access token of IDEASChain)
char password][] =" /[ don't need to set up

char subscribeTopic[] = "v1/devices/me/telemetry"; /fixed topic, do not modify
char publishTopic[] = "vl1/devices/me/telemetry"; /las the same as subscribeTopic

String payload_string;

char publishTopicStrl[]= "sensorDist";

char publishPayload[]="{\"sensorDist\":\"30 \"}";
WIFISSLClient clientl;

char host[] = "notify-api.line.me";//LINE Notify APl URL
int trigPin =12;

int echoPin =13;


https://github.com/Lys-0929/DSI5168_MQTT-SSL

> 3-3-b IETIEE

void callback(char *topic, byte *payload, unsigned int length) {//recept the data from server
Serial.print("Message arrived in topic: ");
Serial.printin(topic);
Serial.print("Message:");
for (int i=0; i<length; i++) {
Serial.print( (char) payload]i]); /[ convert *byte to string
}

Serial.printin();
Serial.printin(*--=----=-=-==-=mmmmemmeeo oo ");

}

WiFiClient wifiClient;
PubSubClient client(wifiClient); /[define the client's name



> 3-3-c IETIEE

void publishData( char*publishTopicStr, float sensorValue){
char sensorDist [30];
sprintf (sensorDist ,"{\"%s \":\"%.2f \"}", publishTopicStr,sensorValue);
Serial.printin(sensorDist);
while(!client.connected()){
Serial.printin("Attempting MQTT connection Attempt to connect...");
if(client.connect (clientld, username, password)){
Serial.printin("MQTT connected");
client.publish(publishTopic,sensorDist);
client.subscribe(subscribeTopic);
}
else{
Serial.print(“failed rc=");
Serial.print(client.state());
Serial.printin("try again in 5 seconds ");
delay(5000);

}
}
}



> 3-3-d EZEIEE

void reconnect() { /I client connect to the MQTT server

while (Iclient.connected()) { /lwhile(disconnect),then run the loop continually
Serial.printin("Attempting MQTT connection...");
if (client.connect(clientld, username, password)) { // try to connect

Serial.printin("MQTT connected"); //after connected, publish the topic & payload
client.publish(publishTopic, "payload_string");
client.subscribe(subscribeTopic); /lresubscribe the topic

} else {

Serial.print(“failed, rc=");

Serial.print(client.state());

Serial.printin(" try again in 5 seconds");

delay(5000); //wating for 5 second to reconnect

}
}
}
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void setup() //set up the pinmode and WIFI
{
pinMode(trigPin ,OUTPUT);
pinMode(echoPin ,INPUT);
while (status '= WL_CONNECTED) {
Serial.print("Attempting to connect to SSID: ");
Serial.printin(ssid);
status = WiFi.begin(ssid, pass); //initialize wifi setting
delay(10000); /lwating for WiFi connecting for 10 second
}
printWifiData();
client.setServer(mqttServer, mqttPort);
client.setCallback(callback);
delay(1500);

}

void printWifiData() {
IPAddress ip = WiFi.locallP();
Serial.print("IP Address: ");
Serial.printin(ip);

}
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void loop()
{

digitalWrite(trigPin, HIGH);

delayMicroseconds(10);

digitalWrite(trigPin, LOW);

float duration_us = pulseln(echoPin, HIGH);//Measure the integral time of pulse triging and receiving.
float distance_cm = 0.017 * duration_us; //Change the integral into distance.
Serial.print("distance: ");

Serial.print(distance_cm);

Serial.printin(* cm");

delay(500);

if(isnan(duration_us) ¥

Serial.printin("Failed to read from sensor!");

return;

}
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if (distance_cm <= 50) {

}

String message = " <Warning>: The patient is getting out of bed!"; //The content of line message.
message += "\n The distance between patient and bed head=" + String(((float)distance_cm)) + " cm";
Serial.printin(message);
if (clientl.connect(host, 443)) {
int LEN = message.length();
String url = "/api/notify"; //POST header
clientd.printin("POST " + url + " HTTP/1.1");
clientl.print("Host: "); clientl.printin(host);
/IAccess token
clientl.print("Authorization: Bearer "); clientl.printin(Linetoken);
clientl.printin("Content-Type: application/x-www-form-urlencoded");
clientl.print("Content-Length: "); clientl.printin( String((LEN + 8)) );
clientl.printin();
clientl.print("message="); clientl.printin(message);
clientl.printin();
delay(2000);
String response = clientl.readString();
Serial.printin(response); //Display the result of responsing
clientl.stop(); //Disconnecting
}
else {
Serial.printin("connected fail");

}

delay(5000);
if(Iclient.connected()){
reconnect();
delay(2000);

client.disconnect();

client.loop();

delay(300);
publishData(publishTopicStrl,distance_cm);
client.loop();

}
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B | MQTTBox
MQTTBox Edit Help

= Menu 4 MQTTCLIENT SETTINGS

MQTT Client Name MQTT Client Id

Ultrasound 830346d0-896e-11eb-8e26-2532a0ef1bf0
Protocol Host

maqtt / tcp v iiot.ideaschain.com.tw
Username Password

XfJSQCKKZWGG8mgdOSYE

Reconnect Period (milliseconds) Connect Timeout (milliseconds)
1000 2000

Will - Topic Will - QoS
vi/devices/me/telemetry 0 - Aimost Once

Clienthame:(FE15E
Username: - &R FEVER (D] 2B E 2 3-5-e)
MQTT Client id:f&§& — &8 —#& _ & HE

¢
I

)|
<
pa
1

Append timestamp to MQTT client id? Broker is MQTT v3.1.1 compliant?
o ? Yes ¢ Yes
Clean Session? Auto connect on app launch?
7 Yes v Yes
Reschedule Pings? Queue outgoing QoS zero messages?
¢ Yes s Yes
KeepAlive (seconds)
5
Will - Retain Will - Payload
X No {"on"™1}
Delete

Host: https://ideaschain.com.tw

(sEFBIDEAS ChainfE&Server R EIE &)
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> 3-4-c MQTTBoxUZ 2% 15

® | MQTTBox
MQTTBox Edit Help

= Menu -

@® Add publisher Add subscriber

Ultrasound - mqgtt://iiot.ideaschain.com.tw

o

Topic to publish
vi/devices/mejtelemetry

QoS

0 - Aimost Once

Retain

Payload Type

Strings / JSON / XML / Characters
e.g: {'hello'world"}

Payload

{"distance":30}

x

Topic to subscribe

v1/devices/me/telemetry

QoS

0 - Aimost Once

{"distance" {"ts":1617887661806,"value":30}}

qos : 0. retain : false. emd : publish. dup : false, topic : vi/devices/me/telemetry, me
ssageld : . length : 69, Raw payload : 1233410010511511697110991013458123341
1611534584954495556565554544956485444341189710811710134585148125125

Topic:Z/3IDEAS ChainFrfeE 2 1€ vl/devices/me/telemetry

Payload: 3 A& Jsont& =,

Eﬁﬁ%)ﬂiéf‘ﬁ}i{FSubscribeE}E—FPublish

A IE] B Epayloadifl B - RRBINZEBserverld ZEMQTTE R
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ULTRASOUND
= = Ultrasound R—
2 EFE SENSOR
HEEs Bit B Ze =4
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> 3-5-e MQTTEES

Step5. BEAR<EKE> - BRMENTHIBREER - HERER
IERBIZA MANKERZNE - HEBIME<NIM> -

7% TN fB8T B

- BABGAR

BIiEE" Contains” & - $BHRVEL]




> 3-5-f MQTTEIEES

Stepb. FELA:<ERINE> - BREA FAN+ - 2UMERR

Step7. NIRRT IR IR

;} IDEAShain mg ERIRE 8 EREA RBRT %l 32 1% Q
A == = X
¢-> RAUEE [J Ultrasound
B == Ultrasound
GO =8 s/ ¥ < B B8
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> 3-5-g MQTTEIEFS

Step8. FAEALM:<ERME> - BREBZFIERERWN - BIAAERRFERI

} IDEAS  hain ms ERINE > B2 Ultrasoypds
A =5 Ultrasouna n L ©® 3
¢ RAUES
By ==
(0 =8

RBEEAM

BEAZEEN
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Step9. FhERINFRYEL A
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Step10. #4?
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> 3-5-h MQTTEIE

EZRE  EEESENEZR  EE&EFR" Charts “ -

AN
—

M FE (Bl 2R B Al — AT

3 IDEASChain p EFIE > B3 Ultrasogpds § g o
PE— i Analogue gauges ES
BB I,
P Itrasour  EEE0 cards
B == I Charts Q 24
(D0 =8 RIS Control widgets 24
B Euig
Nt = i
=: ey Timeseries E H
00
By EEhE
@)) 00
BEF
200
100
0
22:20:20 22:20:30 22:20:40 22:20:50 22:21:00 22:21:10
m  First 161.23
Second 42.64
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> 3-5-i MOQTTEIEES

Stepll. FAZL.EHEEES - £80H AsensorDist Stepl2. FAL:EEE S - £8L# AsensorDist
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M TREERNEBEEC BEEE0 (QHE-B&5
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> 3-6 LINE Notify

Stepl. # ALINE Notify 82 - BEABEL AE" EAEH" Step2. FEEERATRAM - REREFZIVIBAY String
Linetoken &

LINE Notify

My page

Manage registered services

Log out

Generate access token (For developers)

By using personal access tokens, you can configure notifications without having to add a web service.

Generate token

Connect LINE with Everything

LINE Notify APl Document

https://notify-botline.me/my/ Raraivia wah ecanrsira nntifiratinne nn | INIF
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> 4-1 WIiFiE4R-FAI8ES

@ COM7 O X
| 5%
23:49:10.709 -> addr:1002DFAC size:00042054
23:49:10.709 -> addr:3003DEIC size:001C21E4
23:49:10.709 -> Attempting to connect to SSID: lysiPhone
23:49:10.755 -> interface 0 is initialized
23:49:10.755 —> interface 1 is initialized
23:49:10. 755 ~=>
23:49:10.755 -> Initializing WIFI
23:49:11.219 -> WIFI initialized
23:49:11.219 —>
23:49:11.219 -> RTL8195A[Driver]: set ssid [lysiPhone]
23:49:11.219 —>
23:49:13.879 —-> RTL8195A[Driver]: start auth to 76é:bd:e3:d7:1e:62
23:49:13.879 —>
23:49:13.879 -> RTL8195A[Driver]: auth success, start assoc
23:49:13.879 —>
23:49:13.925 —-> RTL8195A[Driver]: association success (res=1)
23:49:13.925 —>
23:49:13.925 -> RTL8195A[Driver]: set pairwise key to hw: alg:4 (WEP40-1 WEP104-5 TKI
23:49:13.972 —>
23:49:13.972 -> RTL8195A[Driver]: set group key to hw: alg:4 (WEP40-1 WEP104-5 TKIP-2
23:49:13.972 —>
23:49:15.515 =»«Interface 0 FP address ¢ 172.20.10.312
< >

SEEE Show timestamp

NL (newline) v

9600 baund

v

Clear output
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> 4-2 MQTTEAR-FRHIRET I

@ COM7

Bk

23:49:51.840 -> Connect to Server successful!

23:49:51.887 —> MQTT connected

23:49:52.351 -> distance: 203.37 cm

23:49:53.188 -> {"sensorDist ":"203.37 "}

23:49:53.188 —-> Attempting MQTT connection Attempt to connect...
23:49:53.235 —>

23:49:53.235 —-> Connect to Server successful!

23:49:53.235 —> MQTT connected

23:49:53.421 -> distance: 207.52 cm

23:49:54.298 -> {"sensorDist ":"207.52 "}

23:49:54.298 -> Attempting MQTT connection Attempt to connect...
23:49:54.345 —>

23:49:54.345 -> Connect to Server successful!

23:49:54.345 -> MQTT connected

23:49:54.481 -> distance: 164.46 cm

23:49:55.362 —> {"sensorDist ":"164.46 "}

23:49:55.362 —-> Attempting MQTT connection Attempt to connect...
23:49:55.408 —>

23:49:55.408 —-> Connect to Server successful!

23:49:55.408 —> MQTT connected

23:49:55.548 -> distance: 94.42 cm

<

>

B Etisgh V] Show timestamp ML (newline) v 9600 baud

v

Clear output
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> 4-5 |IDEASChain dashboard B¢ EE

B
*13 IDEAShain | H >  Eg Ultrasound = ; e
A =2 il Ultrasound (O Ultrasound © 8E-3%45H ¥
¢ REEE . :
New Timeseries - Flot
2 =R 160
B == 140 . 4
= 2021-04-08 23:52:48
rf] == 120
2 sensorDist: 43.59
B pragmryen 100
1BZE
80
B® s
l: TR
60
e EXRE
40
ORi=Es 23:52:20 23:52:25 23:52:30 23:52:35 23:52:40 23508 23:52:55 23:53:00 23:53:05 23:53:10 23:53:15
118
== sensorDist 144

New Timeseries table
Q© E-8% 5

Timestamp <}, sensorDist
2021-04-08 23:53:18 146.3
2021-04-08 23:53:17 146.3
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> 4-6 LINE Notify

=R BEE/N - BR/VR50cm - AlZE8E
DSI5168RISSL(http)i@AllimiE - 8&ixa 24 Line Notify.
UL - BMEEZERIREASRABREZEEARE - &
EAARZESBIRE - MW EILineRVEN S EE)IREE -

-

© LINE Notify

[DSI5168] <Warning>: The patient
is getting out of bed!

The distance between patient and
bed head=21.28 cm

[DSI5168] <Warning>: The patient
is getting out of bed!

The distance between patient and
bed head=17.12 cm

i
\

[DSI5168] <Warning>: The patient
is getting out of bed!

The distance between patient and
bed head=43.59 cm
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e




<< Thank you >>




