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ThingSpeak& (& )
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Temermture (F

CJThingSpeak™ channes-  Apps  Biog - Account = Sign Out
&0 Temerature 20
MATLAB Analysis MATLAB Visualizaion > Dewpoint
Humidity
Channel Stats I o
Created  9.days ago w7ne o7m 0712 0713 0714 07n1s u7ne
Updated  less than a minute ago
LastEnry less than a minute ago
22325 Entries
Temperature Pressure

E ~ZElTTEWebH—E X

v

Channel Location © % | View temperature variation over the last 24 hour. o x
| e 5 Hstogram of Tampersturs varition

p— 2 =

P T — =
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Google e e — - channel: {

id: 38629,

name: "Car Counter",

description: "Counting number of cars passing a reference line in 15 sec interval”,
latitude: "42.28",

longitude: "-71.35",

field1l: "Number of Westbound Cars™,
field2: "Number of Eastbound Cars™,
created_at: "2015-85-19T2@:14:031",
updated_at: "20816-85-19T1@:36:351",
last_entry_id: 1477231

Sammy

Turn off that humidifier! It's above 60

‘8 v '11 @2‘3“.”m TWItter 9 IFTTTTd: t created_at: "2016-85-19T1@:36:202Z",

102015 - via Twitter - Embe i entry_id: 1477230,
< Reply M@ Delete Yy Fav field1: "18.@00008",
field2: "s.o@0202"
}s
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ThingSpeakFlHETD 3 AFY D (ArduinoDizE)

1. ThingSpeak®7ZhI > b/ Fv RN ZES
https://thingspeak.com/
(C7701 A UThingSpeakD 770> b EFT—FURE(ICHIAHT BChannelz/ER LUE T .

2. ThingSpeaklcT—#~%& 85X 9 dArduino?’ 09 5 ADRHF

Library Managerf®|H. Z7/=(E. githubmhs545o>0O—-RKR - JE—
https://github.com/mathworks/thingspeak-arduino 2

More info

3. ThingSpeak HDBEHEFZMATLABICT > A =)L

MATLABZZ %7 v I hSThingSpeak oD B @ pyas
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https://thingspeak.com/

hWorks
& EsPr One Thingspeak| H

e| Edit Sketch Tools Help
n n u MNew Ctrl+M
rhingSpeak Library for Arduino
Open Recent 4
Sketchbook 4
Examples ) &
Cloze Ctrl+W Bridge i’
Save Ctrl+5 Liinats '
SaveAs..  Ctrl+ShiftsS =iy '
RETIRED L4
» Page Setup  Ctrl+5Shift+P
@ Library Manager b Print Cil+P Examples from Custom Libraries
Adafruit MPL3115A2 Library L4
Type Al - | Topic Al w | | ThingSpeak] Meres  Gnkiomns ArduinoOTA 3
Quit Cl+Q DNSServer b
ThingSpeak by MathWaorks ion 1.2.1 INSTALLED EEPROM »
ThingSpeak Communication Library for Arduino & ESP8266 ThingSpeak [ https://www.thingspesk.com ) is an analytic IoT int status = WL_IDLE_STATUS; S ,
platform service that allows you to =gagregate, visualize and analyze live data streams in the cloud. WiFiClient client;
More info hdafruit_MPL3116A2 baro = Adaf| ESPE266AVRISP 4
ESPE266HTTPClient 4
void setup() |
3
Serial.bezin(115200); ESPB266hitpUpdate
WiFi.bezin(ssid, pass); ESPE266HTTPUpdateServer 4
ThingSpesak.bezin(client); ESP8266mDNS L4
! ESP826655DP L4
vaid looetd ESPB266WebServer L4
. . ~ > . o ° it (! baro.bezin()) { ESPB266WiFi v
- \ D —_— I\ . —_— Serisl.printIn’Couldnt f|  EopaogeWiEiMesh 5
Library Manager#ZH. £7=(Z. githubMsF o> |
1 Ethernet L4
. . . Ethernet{esp8266) »
https://github.com/mathworks/thingspeak-arduino »
flost hectoPascals = pascals Hash v
Serial.print (hectoPascals): )
ThingSpeak.setFizld(l, hect LiquidCrystal b
5D 3
float tempC = baro.zetTempers SD(esp8266) »
Serial.print{tempC); Serial ,
ThingSpeak.setField(2, tend SO
Servo(esp8266) 4
ThingSpeak.writefields(myCh SoftwareSerial >
. Stepper L4
delax(200003; // ThingSpeak | nds.
! TFT ’
TFT_Touch_Shield_V2 3
ThingSpeak } Cheerlights
Ticker ReadLastTemperature
WiFi ReadPrivateChannel
ReadWeatherStation
WriteMultipleVoltages
WriteVoltage
extras 4

O—R 45| : Examples=>ThingSpeak
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Arduino®E A Sketch
ThingSpeak.begin() , ThingSpeak.writeField()

#include "ThingSpeak.h®

unsigned long myChannelNumber = 12345; /[IThingSpeak® B 73 Mchannel &=
const char * myWriteAPIKey = “ABCDEFGHIJKLMOON”;  //ThingSpeak® B 73 Mwrite API Key

void setup() {
[ ThingSpeak.begin(client);
}

void loop() {
data = 1;
field = 1;
ThingSpeak.writeField(myChannelNumber, field, data, myWriteAPIKey);I//?—974—)LI~°I;J:8’D$‘GE§EEI§‘E
delay(20000); // ThingSpeakl&. 15BN T—2DH 7 v O—F A&t
}
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Arduinoh58E#H>—F0rvI0O—R
ThingSpeak.setField(), ThingSpeak.writeFields()

void loop() {
float pinVoltage = analogRead(A0);
ThingSpeak.setField(1,pinVoltage);
pinVoltage = analogRead(Al);
IThingSpeak.setFieId(Z,pinVoItage); I

pinVoltage = analogRead(A2);
IThingSpeak.setFieId(B,pinVoItage); I

/[ ' Write the fields that you've set all at once.
IThingSpeak.writeFields(myChanneINumber, myWriteAPIKey); I

delay(20000); // ThingSpeak will only accept updates every 15 seconds.
}



ThingSpeakh*' 5 ArduinoN\F —4 DRdHAH
ThingSpeak.readFloatField()

void loop() {
I/l Read the latest value from field 1 of channel
float voltage = ThingSpeak.readFloatField(myChannelNumber, 1, myReadAPIKey);
/IPublic ChannelD15 & . readAPIKeyl A&

delay(30000);
}

e e >— 5 DS

o3>l
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ESP8266 & MPL3115A2(iafE. RE. [KIEEZ>Y)DH

#include <Wire.h>
#include <ESP8266WiFi.h>
#include <Adafruit. MPL3115A2.h>

void setup() {
WiFi.begin(ssid, pass);

#include "ThingSpeak.h" ThingSpeak.begin(client);
unsigned long myChannelNumber = MYCHANNEL; baro.begin();
const char * myWriteAPIKey = “MYWRITEAPIKEY?”; )
void loop() {
char ssid[] = “MYSSID”; Il network SSID (name)
char pass[] = “MYPASSWORD"; // network password float hectoPascals = baro.getPressure() / 100;

ThingSpeak.setField(1, hectoPascals);

WIFIClient client ThingSpeak.writeFields(myChannelNumber, myWriteAPIKey);

Adafruit_ MPL3115A2 baro = Adafruit. MPL3115A2();

delay(20000); // ThingSpeak will only accept updates every 15 seconds.

11
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41 display (nssTenpF, “Msxinun Tenperaturs for the last hour |

MATLAB® Analysis

Explore and transform data.

43 % W ite the wax imun tempsrature to snother channel specifisd by the

inning of the line.)’])
51[% Learn nore about the THINGSPEARIRITE funstion by going to the Nacumentation tab on

52/% the right side pane of this page.
53

:foActions

Google ChartZz{#> 7z
TJ504>

MATLAB® Visualizations
Visualize data in MATLAB plots.

Plugins

Display data in gauges, charts, or custom
lugins.

Histogram of Temperature variation

B

&

TweetzE=SU>H
LCU»7o> 3>

 J

B

g

8

@
=

MNumber of Moasuroments for cach Temperatur

7~ s
—_— gSG 29.8 30 anz 304 30.6 30.8 EL 3.2
Temperature (F)
a5
ThingTweet TweetControl TimeControl M AT LA B @%*Eﬂ*ﬁ'f l:*%% AE
Connect a device to Twitter® and send Listen to the Twitterverse and react in real Automatically perform actions at
e‘ alerts. time, predetermined times with ThingSpeak
«Ne apps.
WEESLTE?
ta98Thing @ta%98Thing - 1857
EIECER !
ta98Thing (@ta%8Thing - 13575 ol X\
S opoLEnE HEHI~ > K& (queing®])
CdDTweet React TalkBack ThingHTTP

React when channel data meets certain
conditions.

POED

Simplify device communication with web
services and APls.

Queue up commands for your device.

4\ MathWorks
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PCEMDMATLABTO XK D EE/R#FHT

Channel Stats

Cemea  9daysago
Updated  les than a minute ago
LastEntry lessthan a minute ago
225Entries

Field 2 Chart 2 o s x

Temperature Pressure

— =
FGURE P
IHIVE BEE® FTW SAQ UMD FAZI@ HFIW ADH
— : Eanku=ih -
% (5 §5 L » C » demos b LTC » MATLAB Compiler » ForPresenter » DemcFinsl » =)
R = | N STERE _ [ T542- - C\demoaL TOMATLAB Compi @ x
Figured | Figure 3 | solaranalysisScriptm +
ot IR L ® ZOTPAMIFAT AT ELTIKS SN TEE T S, 34 20U I DEst #P|U TSR
e e e =
88 % Ren data from original data and
I 89 — delT (idx) [
i 90— AvgRelHum(idx) = []7
I 91 — SolRatio(idx) = (];
92
I
93 % Function created interactively using Curve Fit
! 94 — [model, gof] = createSolarFit (delT,AvgRelHum, Sol
\ 2305 234 2348 235 2385 236 2965 %
e E
I 96 — disp (model) o
97
I Figure 6: Solarlt. X | 98 %% Estimate Solar Ratio X
[JThingSpeak™ [ Fowee:soar 1 £ =
E L) ®
Qrsavimiza || Data R T _os ) —BEFI:
S oMoy ot model (delT,RelHum) = a*(l+b*RelHum)* (1-exp(-c*delT
Channel Stats b #3 (95% OSHIRA) :
5:;:2 ?e‘:f{l:::‘:mmmeign f N T 18 30 % %0 % a= 0.7995 (0.786, 0.8129)
LastEntry less than aminute ago " Dey Of Yaar b= -0.003053 (-0.003328, -0.002777)
nmsenties
| c= 0.01015 (0.007716, 0.01258)
ne L (e, Lean
Temperature Pressure ¥
o " 94.751 percent of data points are within estimated boun|
. "\.j'm\____J_P"J_‘fﬁ : Reltive Humisty 20 10 S>> =
. . Temperstirs Change (F) ‘ m ’

WebF—%4, t>H—. B, H4RT—5ZRL

S | HE B CRELRE . BEQRTILTUX LR
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[ - Foest

by ETSLUREOHE oL -

(232> Faour ~ STI5U
| J—k | SIMULINK |

| -

<a = EH & L » C» Home » Seminar » HandsOn2014

T—DAN~—R

£ - HaZ S B3R
1x1 8 double
1x1 8 double
1x1 8 double

DN N N N

OR>RDO4 >R
D— D ANR—XK
AN > RERE
IREDIT ALY
=)
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[fZER] KFEHIEXRDIOTUFR

clear
clc
save
load
exit

doc <mzme>

ECORHZHE

AN R4 2 RODO)T7

ERT—Hett—293D

T —I=0— RIS

MATLABZ#RT 93

NIV T ZRRTD
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Eof&EE-FEFINIT

» O @[ vATLAE | + ||

F—J—MRERENEJEETT ]

F o 7m—ia i
w

M ESE

COR—SORFRERETIBCANET.
MATLAB

THIBEDFEIC B

UY-z s~k
> Saal) ETE

_
W EETF. F - SR RN O F o AL R E
> JF

> 5709 B2

BRI, BhEi MY RS, 7-ULER. Toimogy

2mmELY 3IRTT O vk, F-FAEEARLEFE. A4V R T5Fr03 2 373
> AUJEREO NS S35

FOTS A FrA F@FO-. WE. Fnd
> F—AREIFAIODEIR

FoRmAV R L AR b - 2 A A PRI -
» GUI #iE

GUIDE EX— L iR AL AT T U — 2B

> @RV P RE

2112 v 7 | -z J—r

RABTEIOTS LN
EVTHHET

B DIFUH LAY
TEIOUS L

AR
H#—&

FF VP EET 0SS5 J-

Dt DSEAOAPE= T3

» TR IRE
BEBELRE. 750

MATLAB BESL

LEOFFEFOERS,

® 1994-2014 The Mathworks, Inc.

H#O—ENRENFT

CRIESE (23) | &5 (23) | BR (53) | #is (=3)

il 2

BEIRLIZOV> Rz
ZDFEFHRITCEEY

447 4 PO ZAFRL L.

wal = 101:108

\

BDESND 2 RRsFOEZRELET.

1; 41; 44; 411;

(AR =R R

ERFEF(E) P9

BEiRD~ILT F1
EiRZRE<

[ e R
[ e R

Ctrl+D
JE-(Q)

Ctrl+C

~

BRI ONLTZERILOBINEENTED. 2DIHT
B OE IR T LN TEET

MATLABZARDANIL T 774 JUZIEBEER DAL T
TR RILDBEHRIEENTVET !
BEE OIS
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FigureBIE TOT—2D ARt

4\ MATLAB R2014a

Y

semilogx

BB S, T3 IJ7ZER

v

e . o

I7UE) |EE) FTR(Y) BAQ) YIUT) FAIEvF(D) 71> BI(W) ALTH) »

Nade bR ODEL- B 0E a0

2,87 - 18 Sk 9352
Tco2 | 12x18 double 1728 double
- Month 216x1 double 1728 double
MonthAve  216x1 double 1728 double
L Year 216x1 double 1728 double
< I |

410

400

390

380

370

360 .|
15

20
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[##5%) Figure Window

Bl Figure 1 [ESAIC™=>==) B Fgure - [E=RIE==)
Z7AME) BEE) BRY) #BAQ YWD FAZvI(D T2 FDW) ALTH) ¥ Z7ALE) REE) BRV) BAQ YT FAY IO D12 RIW) ALTH)
DadS |5 RRO0DERAL- 2|08 D DEEdS AU RA- 2| 0E 0D

- fﬁ-l'j:'
Illm{"‘ »’«?“ =

?ii"&‘\d‘ 2>

& Figure ZREITEASHIT DICHDO IV B

figure S #7 LU\ Figure ZRI<
close S PR IRTED Figure AL S
close all SN £7TD Figure U3
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[(fZE%] TOTSLERITIBICE?

BEDOTOTS LADET
I IF 45— STy s
E2 @ IRz <5 @
FL—or> b | &7 | EELT 2w ETBLU
- ol ks Er%/ s 2 2)

AT ZE TRl LIRS 3T

B L7 %— - C:¥Home¥Seminar¥HandsOn2014¥script_2nd.m

(e I S o T o o R S R
I

D W W oo B oo
I I |

| script_1st.m V| script_2nd.m i | +|

%% NI VST —FOEH b

%% L

clear
close all

%% T —HDRHFA

%

% BN MBT —SaEFdiAdG. AHhTE (AH) ~ZiEdd
load wind

D =sgrt(u.”2 + v."2 + w."2);

%% SliceMiHEE

h = slice(x, y, z, D, 95, 48, 5);
% set(h, 'FaceColor’, 'interp’, 'EdgeColor’, 'none")

4\ MathWorks
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[f#ZER]) O aBOET

JOUSAF—EICERTERITIDCEETEEFIN
o3> s UIDEITIBRCEETEET,

~ —_y— B I7%— - C:¥Home¥Seminar¥HandsOn2014¥script_2nd.m @
iﬁ:E@tg\/a \/%%‘f—fg_% | script_lst.m | script_2nd.m | + |
. 1 %% N7 NET — 5 DEIRIE B
. 2
: 3 %% #IHA{L
= ~ = B clear
3 | = |ng1za~>a>a>;ﬁ &P B doseal
v v | RITED BsREDETR 8 %% T —I DHEHAH
g %
A 0 % EDOAS NUET - TEHMAS, ANSH (051) ~ERTD
. 11
. 12— load wind
13
~ Y A
WEDOLzoOT a>#=FETURE 14— D=sqrt{U.A2 + V.A2 + W.A2);
A o > —_,
&T. ROLEIZAVITED b
16 %% SliceEE
17 M
18 — h = slice(x, y, z, D, 95, 48, 5);
19 % set(h, 'FaceColor’', ‘interp’, ‘EdgeColor’, 'none")

22
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[(fZ5k] TOJ5LDEI 3V EF?

XEICHITD [BE&E] OLDSREDT, JOUVSLZEBRUH <
IDEHDEDTT (#EX (CHBIREDTEDDFIFEA) -

%% #IHA{E

clear e 'lZU‘\/E \/

close all

%% T —& DFEdriAH

%

% BRI NUST —AFEEHFAH. AHhSE (BH) AEiETD
load wind

D =sgrt(u.™2 + v."2 + w."2):

%% SliceiEE ]

h = slice(x, v, z, D, 95, 48, 5);
% set(h, 'FaceColor', 'interp’, 'EdgeColor’, 'none")

axis tight;

23



[HIRE] Weather StationT—4 D&
(US MathWorks &£t IZERESh TLV dMathWorks Weather Station)

l;' T gS peak"‘ Channels - Apps Blog Support ~ Account ~ Sign Out

MathWorks Weather Station Visualizations

Channel ID: 52682 Visualizations associated with MathWorks Weather
Author: rob.purser@mathworks.com Station
Access: Public W: MathWorks, weather, temperature, humidity,

wind, Windspeed

I Data Export ” More Information

Natick Weather: Median Temp Overlay Natick Weather: Median Temperature (3D) [«]

Natick Median Temperature, past 3 days Natick Median Temperature, past 7 days
85
80
w
w75 ]
70
685
60 -
&,
mid w7,
Natick Weather: Today's Weather Natick Weather: Summary of Yesterday
- Summary of Weather, 8/13/16 Summary of Weather, 812116
£ oas 0 2
0 8
g ) 5
8 0 3
2 % e
& 20 g
- 2
! ‘Wind Direction & Speed ‘Wind Direction & Speed

bowe So
T
’

=
Pl
.
Pressure £ . Pressure
] ganaf (LI |

7 208

BAM 12PM BPM 120 e 12AM BAM 12PM BPM 1200
"

4\ MathWorks
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ThingSpeakbh 55 —4 OHIG~mI HR{LHI

%% KIgT—4SDfEEYS > T)L

% Channel ID to read data from

readChannellD = 87179;

% Specify data

[data,time,channellnfo] = thingSpeakRead(readChannellD, 'Fields',1:3,'NumPoints’,24*60);

% Create variables to store different sorts of data
tempF = data(:,1);

humidity = data(:,2); ) -
pressure = data(:,3); SEr DS LY PECILLIL B
% ERNSIERADEHE UH,JW n'Jl"
tempC = (5/9)*(tempF-32); (I — W

figure;

% SREEDPLOT o | M‘.g
plot(tempC); H‘J |
i

25



ThingSpeakbh 55 —4 OHIG~mI HR{LHI

%% SBEEBEDODER M S AR
figure;

histogram?2(tempC, humidity);
title(channelInfo.FieldDescriptions{1});
grid on

%% T —45 DNIE
t = linspace(0,1,24*60);
tq = linspace(0,1,24*60%*5);

figure

vq = spline(t,tempC,tq);
plot(t,tempC,'o',tq,vq,':.");
title('Spline Interpolation');

B RED FTM #FAD YLD TFTREMTFO OEEMW SLEH s
NEdde| b AATDEL- @0 =D

Temperature (F)

B FEE FTW FAO VO FARSRLIO O O4FRW) ~FH N
EE PINES P AR EILEE
Spline Interpolation
2378 | 6 Bed® °
2376 |
2374 |
2372 080 o
: £ -
237
2388 | ; _ _
080 CYorT
2366 - R R
2364 [ . " . . . . . . . .
0256 0258 026 0262 0264 0266 0268 027 0272 0274 0276

4\ MathWorks
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WebY —ERT -5 D5idrAd )

MATLAB J1—-F

Send request

4\
€D
Get response
Web API XML, JSON FZRie

>> lat = 35.674166; lon = 139.731434;
>> baseURL = 'http://express.heartrails. com/api/json'—"
>> data = webread(baseURL,'method’,'getStations’,x’,lon,'y’, lat);

>> data.response.station(1).line

ans =
ERRANOTACHRR

>> data.response.station(1).name
ans =

ZIN

4\ MathWorks
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MATLAB Central

MATLAB / Simulink 2—Y01z1=57/84 b

HE I MATLAB / Simulink 2—Yh\ oz 09502321 7UEDRD, BERERAZULIEDLTVWET,
MATLABDRREE TIIRUMEREE RS RONBNE - -

B

Create Account | Leg

n

BSD3A( >R (CTIOI 3 A
NI 7ENTVES

LinkExchange  Blogs  Trendy  Cody  Confest  MathWorks.com

« File Exchange —
I | R

a Recent Questions a Recent Updates 5]
- MATLAB Answers N | [
l_ﬂ.la-lj:t“ﬁ:ﬁéﬁq:7ka-5 i Tt saving figures using saveas % File Exchange Pick of the Week &)

Connectivity [ Using Workspace data in Matlab function Customizs the spacing of
block - SMULINK o

subplots 08 Jun 2012

7:—_&)0) Q&A "j"( I\T“a- lays the non-zero [ What is the purpose of Code Generation View archive
= Template (CGT) files? raju
ime T in format: hr O Error timeout communication Matlab- &, =W Doug's MATLAB Video Tutorials a
. C O d y o= Arduino in Support Package for Arduino g Learning MATLAB 05 Jun 2012
O fig executes: figure; hold on, box on, grid (aka Arduinol0 Package) h;] View archive
D Heart Rate Variabilty »
W(X) returns the sum of all lements. D QAM simulation oblivious @\ MATLAB Spoken Here a2
of X . MATLAB Central Release Notes —
mﬁ May 2012 04 Jun 2012

View archive

« Trendy MATLABA#S(C 1 0" e —
JAZXNEEUHFT S [ ¢ [t

(TLAB and Simulink in Recent Problems Popular Plots

N Debugging Variable Step Solver
- Performance 04 Jun 2

d { Implement simple rotation cypher Doug . . Mational Debt US v
[ O S 1 competiions o ~ Canada v UK View archive
Learn more Fiag argest magnitude swings as they (a5 (normalized)
mobs o Cleve's Carner a

occur Dou
v&" s Corner, Blogs Edtion

(=]

=]

s [

(=]

How many trades represent all the

Upcoming Webinars profit? Doug Huil == Solar Wind -
Given a window, how oy subsets of a ) Density and Velocity

MATLABYZ7(C | SRS, ven s wndow, =
JOUhELDET oy oy | | B

‘J\ew archive

| Stev a
o] Steve on Image Processing
Making an HTML table of pD(E\
'alues with colored cells 02 Jun

=}

=]

=}

http://www.mathworks.co.jp/matlabcentral/

4\ MathWorks

28



N —

T

<> K Web 12

BAREMRZITTHIS0LL LHAETAZF T4 TEMTRIETEFT

FHCLDRDIAS

=7
Ty )
\

H—ER

-

AEAEA | i ety

SETEORG
FE

HETEDAG
MATLAB 5
Simulink 7
Biginfermatics Toolbex 1

Communications System 1

Toolbex
Computer Vision System 3
Toolbox
Control System Toolbox 1
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