


INTRODUCTION ot

" This project uses Arduino
boards and sensors.

¥ | use the Arduino equipment
to build an IoT device to
collect temperature and
humidity data.

" Then | analyze the data
using programing and data
analytics.
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HARDWARE AND
SOFTWARE INVENTORY

W Before | was able to begin the
project | had to gather the
hardware for loT project and
software needed for the
project.

® For hardware | used an Arduino
mega board, DHT11 sensor,
bread board and cables. [

¥ For software | used Arduino
IDE, python IDE-anaconda, and :
excel. : : AR \

(LRTRRan



INVENTORY

PC running Arduino IDE
Arduino Mega Board
DHT11 Sensor
Breadboard

Wires
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SOFTWARE
INVENTORY

The software needed for this
project.

® Arduino IDE

® Anaconda navigator with
Spyder

¥ Microsoft Excel
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DHT dht (DHTPIN, DHTTYPE):

float h = dht.readHumidity():
/# Read temperature a3 Celsius

// Read temperature as Fahrenheit

float £ =

Berial.p
Perial
Berial

Berial

Berial L and o=
Serial.p t{"Humidity in percent = ™j:
Serial tin{h)

delay (1000) 5

}

formatdatal.csv + ,O Search Venegas,
File m Insert Draw Page Layout Formulas Data Review View Help 14 Share 7 Comments
fﬁ A Calibri 11 SAA | == = "5?7“' EBWrap Text General ¥ @ @ @ Blinsert - - %? p g
Paste EB - e 0 .00 Conditional Formatas Cell 25 Delte - e~ Sort & Find 8 Ideas
o B I U-~ ~ = == Merge & Center ~ $ ~% 9 S0 Formatting v Teblev Styles @Format* &~ Filter = Select ~
Clipboard ml Font Tl Alignment ] Mumber Tl Styles Cells Editing Ideas Sensitivity
® POSSIBLE DATA LOSS  Some features might be lost if you save this workbook in the comma-delimited [.csv] format, To preserve these features, save it in an Excel file format, . Don't show again 11 Save As... :
Al b £ | celsius
A | B C D E 3 G H 1 K L M N ] P Q R B, i u
EI |Celsius lFahrenhewHumidity
2 | 28 82.4 38
= 28 82.4 38
# | 28 82.4 a8
5 | 28 82.4 a8
8 | 29 84.2 45
7 29 84.2 45
8 | 29 84.2 49
g | 29 84.2 49
10 29 84.2 53
1] 29 84.2 53
12 29 84.2 53
13 29 84.2 53
14 29 84.2 53
15| 29 84.2 53
16 29 84.2 53
17 29 84.2 53
18 29 84.2 52
19 29 84.2 52
20 29 84.2 51
2| 29 84.2 51
formatdata2 | | [»
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FLOW CHART

Include the following processes:

il tempaerature Sersor

o Arduino

Install python

Save serial data to
Ccomima separated

o —

Use Temperature/Sensor on
Arduino to monitor temperature

and humidity '

Data cleansing e EA O

data analytics
rrrodubes Tty
La B T T ]

Save serial data to a comma

Cleanse data from Arduino MR Ste e

o rarwbs el

Use Excel to manipulate data

Use python data analytics
modules to develop graphical
models
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ADDING
NECESSARY
LIBRARIES TO
ARDUINO IDE

« The DHT temperature sensor
required additions to the
Arduino IDE libraries
« Downloaded the two sensor
libraries
(DHT sensor library.zip ,
and
Adafruit_Sensor_master.zi
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Insert Draw Design Transitions
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MNew Reuse I Reset

2 sketch_jul23a | Arduine 1.8.5

e Edit Sketch Tools Help

Verify/Compile Ctrl+R
Uplead Ctrl+U
Upload Using Programmer  Ctrl+ Shift+U
Export compiled Binary Ctrl+Alt+5

Show Sketch Folder Chrl+ K
Include Library
Add File...

your main code here, to

DOIT ESP32 DEVKIT W1, 80

pe here to search

CEIS110 Project Template Module Delverable Week 2 (1).pptt ~

Animations Slide Show Review View Help

Shapes Arrange

e

Drawing
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i icon to add picture
SpacebrewYun

Stepper

TFT

Temboo

Wik

Recommended libraries
Adafruit Circuit Playground
Adafruit Unified Senzor

DHT sensor library

Contributed libraries
ArduinoOTA
BluetoothSerial
DMSServer

EEPROM

ESP32

ESP32 Async UDP
ESP32 Azure loT Arduino
ESP32 BLE Arduino
ESPmDMS
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TEMPERATURE AND HUMIDITY DATA COLLECTION

li

The plan was established then Then the Arduino was connected The data was shown on the serial
the circuit built connecting the to my lap top and the code was monitor included with the
DHT11 sensor to the Arduino uploaded and my sensor began Arduino IDE,

Mega Board. to gather data.
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SAVING DATA USING PYSERIAL




brch Source Run Debug Consoles Projects Tools View Help

(@) m a3 p B2 Foe

-Spyder-py3\saveserial.py Source Console Object

Vortot . aiver on e Edor THIS IS THE

or the Console.

Help can also be shown CODE USED TO

automatically after writing a

mport sertal y ctparenhessnetomn SAVE THE DATA

baud="'9600 ' behavior in Preferences >

ile_name='mydata3. txt" : Wi - . W ITH PYS E R IA L

serial.Serial(port_addr,baud) port, open(fi New to Spyder? Read our
i range(200): 60 tutorial
fullline = port.readline() e
line = str(fullline)
outf.write(line)
outf.write('\n")
outf.flush()

Variable explorer Help Plots Files

3 Console 1/A

’

: runfile( ‘C:/Users/seri

saveserial.py ', wdir="C:/Users
1T o
Py> )

: runfile( ‘C:/Users/seri ‘
seriagl.py ', wdir="C:/Users/seri




DATA

DATA SAVED FROM
ARDUINO TO A NOTEPAD
FILE USING PYSERIAL.

ta.txt - Notepad

it
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DATA ANALYTICS " |||||l|u. :

Python allows users to develop

charts and graphs with data |”
Using the Data analytic modules. “”l
Manipulating data it can be

saved in tabular format.

| used the Data analytics

modules to make multiple

graphs ) umz

With my collected data.




HISTOGRAM PLOT
AND CODE

#Purpose: Create a histogram of
humidity data from both trials

#Name: Louie Venegas
#Date: 8/19/2020

import pandas as pd

import matplotlib.pyplot as plt

dfl = pd.read_csv(r"C:\Users\
serio\.spyder-py3\formatdata.csv")

df2 = pd.read_csv(r"C:\Users\
serio\.spyder-py3\formatdata2.csv")

df2['Celsius'].hist(bins=10,
alpha=0.5); plt.suptitle('Histogram of
celsius')

plt.show()

Histogram of celsius

200 1

175 1

150

125 -

28.0




clesius effected by humididty

- triall humidity
triall celsius

— trial2 celsius

— trial2 humidity

CELSIUS AFFECTED BY
HUMIDITY PLOT
INCLUDING CODE

#Purpose: Create Celsius plot comparing trial 1 and trial 2
#Name: Louie Venegas

#Date: 08/19/2020

import pandas as pd

import matplotlib.pyplot as plt

dfl = pd.read_csv(r"C:\Users\serio\.spyder-py3\formatdata.csv") #baseline
data is trial 1

df2 = pd.read_csv(r"C:\Users\serio\.spyder-py3\formatdata2.csv") #data
with variation such as finger over sensor and blowing on sensor is trial2

df3 = dfl
df4 = df2

plt.figure(); dfl.Humidity.plot(label = ‘'triall humidity'); df2.Celsius.plot(label
= 'triall celsius'); df3.Celsius.plot(label = 'trial2 celsius');
df4.Humidity.plot(label = 'trial2 humidity'); plt.legend(loc='best');
plt.suptitle('celsius affected by humidity")

plt.show()




ANALYSIS

The point of analysis is to answer a
guestion or format a prediction. So my
guestion was does humidity immediately
affect temperature. The question seemed
relevant to me because when it is humid
it feels hotter. Based on the graph |
created comparing both test runs
including both temperature and humidity
| didn't see any change in temperature
when humidity spiked. My prediction is
that humidity may affect temperature
after long period of exposure but
immediately has no effect.




CHALLENGES

| ran into one big challenge while working
on this project. The problem | had with
running the data analytics and
processing the data into excel was that
python couldn’t call the notebook file.
First, | relocated the files into the
spyder.py directory which is the working
directory for the python IDE that I'm
using. Still couldn’t find it. So | had to
include a file path name for it to locate it.
Now python could find the file but not
process it. | had to place a “r” before the
path name to get python to process the
data.




CAREER SKILLS

During this project | learned several career
skills...

Communicated project plans using
flowcharts.

Built a functioning circuit to create an loT
device.

Programmed a microprocessor (Arduino
Mega board).

Programmed in Python.

Troubleshot my code, corrected errors,
and cleansed data.

Analyzed my charts to make a prediction
from the data.
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