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Module 01: Lab Experiment

Developing an IoT Dashboard for Sensors on Android Phone

Overview: In this lab, you will learn how to take advantage of the sensors in your Android device
and visualize sensor data in an IoT dashboard using uBeac platform. Your smartphone has several
build-in sensors such as accelerometers, gyroscopes, pressure and light sensors, GPS, etc. These
sensors can be utilized to gather the necessary data to develop numerous IoT projects. uBeac is an
IoT platform for centralized digital transformation, data integration, and visualization. uBeac’s [oT
hub allows you to connect, process, and securely visualize real-time data. In conjunction with the
Data Collector app, you will be working on your IoT projects in no time.

Hardware and Software Components:

e Android device (e.g., phone or tablet)
e Data Collector App
o uBeac [oT Platform Free Subscription
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https://www.ubeac.io/
https://www.ubeac.io/
https://play.google.com/store/apps/details?id=tech.unismart.dc&hl=en
https://www.ubeac.io/
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1. Step 1: Signing up with uBeac

Signing up with uBeac is simple. You just need to add your unique namespace and email address,
and create a password to get started.

W UBEAC =

Create new account

Namespace

The namespace field is required
Minimum 6 characters (alphanumeric, lowercase)

Email

Password

Create Account

Sign in Now

Once you have finished this step, you will arrive at the homepage of your namespace.
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2. Step 2: Setting up uBeac

After setting up your namespace, you need to create a gateway to connect all your Android devices
to the uBeac platform.
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From the uBeac homepage, click on the Gateways module and select the Data Collector
Application to be your gateway. Then, create a UID and name for your gateway.
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The uid field is required
Reports
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Settings
Description (optional) Description (optional)
Documentation

Next, under the HTTP tab, there will be two gateway URLs: one HTTP and one HTTPS. These
will be used to connect to your phone.

()
‘i’Add Gateway General Appearance Map

Gateway URL :
HTTPS http://ahmednamespace.hub.ubeac.io/myDataCollector fp =2
HTTPS https://ahmednamespace.hub.ubeac.io/myDataCollector L

If you defined <Key, Value>, you need to set it in http request header
By checking HTTPS only, the gateway will get only https requests

HTTP

Enable HTTP

HTTPS only
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Click submit to add the gateway.
&) Gateways

myDataCollector
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Here is your dashboard for your gateway, including all your Android devices.
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3. Step 3: Setup the Data Collector App

Data Collector is an Android-based app that collects data from various built-in sensors and sends
it in JSON format to cloud servers using HTTP, HTTPS, Web Socket, or Web Socket Secure.
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Data Collector comes with four modules: Sensors, Servers, Tasks, and Settings. The Sensors
module displays a list of all sensors connected to the Android device. Clicking on each sensor will
display the current data that is being read from that specific sensor. The Servers module allows the
user to add an unlimited number of servers to read the sensor data. The Tasks module lets users
assign what, where, when and how data will be sent from the Android device to the servers. Finally,
the Settings module indicates the general parameters such as server timeout times and the format
of the sent data. For more information on Data Collector, visit https://unismart.tech/projects/data-

collector/.

1 Data Collector
M | Unismart.tech

@ Seneore Servers
Text sensor
Status: enable -
@ s Timeout
ervers
1000 ms
Mosaic sensor
@ Tasks Status: enable
Tasks
{ﬁ} Settings
Location Data format
Status: enable
@ About

Common
Magnetic field
Status: enable -
c Background service O

Orientation

Status: enable Startup screen
Sensors
Proximity
Status:enable Screen orientation
Portrait
Accelerometer
Status: enable
O uuiD
Samsung S6

In the settings screen, click on “Data Format” and check all menu items except Strict JSON.

Data format

Strict JSON

a
Include UUID

<

Include task name

a

Include sensor name

a8

Include sensor units

CANCEL 0K



https://unismart.tech/projects/data-collector/
https://unismart.tech/projects/data-collector/
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4. Step 4: Connecting Data Collector to uBeac

To add a new server, click on the Servers tab, then add a new server. Type your server name and
copy the HTTPS Gateway URL from your uBeac namespace. You do not need to enter the
username, password, and protocol because it is already specified in the Gateway URL.

New server

myDataCollector

https://ahmednamespace.hul

Username
Password
Protocol
Enable

CANCEL

SAVE

=  Servers

myDataCollector
URL: https://ahmednamespace.hub.ubea:
Status: ok

o

Then, create a new task that will send your sensor data to your uBeac namespace. Make sure to
select some sensors supported in your Android device such as Acceleration, Gyroscope,
Illuminance, Location and Orientation. Select your server and type 1000ms in the sampling period

textbox.

New task

mySensorTask

Enable
Sensors: -
Accelerometer
[C] Accelerometer uncalibrated
7] Magpnetic field
[] Magnetic field uncalibrated
Gyroscope
[7] Gyroscope uncalibrated
] Proximity
Light
] Pressure
] Gravity
Linear acceleration

] Rotation vector

CANCEL SAVE

New task

L ricosuic
[ Gravity

Linear acceleration
[C] Rotation vector

[ step detector

[] Step counter

[] significant motion
[[] Game rotation vector
Orientation

|:] Heart rate

Location

Server: -

@ myDataCollector
Schedule type:

@ Simple O Cron
1000

CANCEL

SAVE

mySensorTask

Sensors: Accelerometer, Gyroscope, Li;
Server: myDataCollector

Sampling period (ms): 1000

Status: running
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Once you create the task, go back to uBeac. You will see your Android device displayed at your
uBeac namespace. Select the Gateways module to see that a device has been added to the gateway.

& Gateways Devices
myDataCollector F576B24B-7F59-4F59-...

F576B24B-7F59-4F59-9D01-90040...

2020/07/22 12:27:37.881

If you click your gateway, you can see all the HTTP POST requests that your Android is sending
to uBeac. If you select the Devices module and click on the newly added device, which is the
Android device, you can find all the data that each sensor is sending to uBeac.

()
=% myDataCollector General

() 2020007722123122549 64 1
& @ 5
" LASTREQUEST
REQUESTS DEVICES
Live Data o
v & W
Method Protocol Date Body
HTTP/1.1 2020/07/22 12:30:30.518 ['F576B24B-7F59-4F59-9D01-900400C7DOFC","mySensor Task","1595439030131","Accelerometer:0.32063293 m/sA2;3.05... @
HTTP/1.1 2020/07/22 12:30:34.523 ['F576B24B-7F59-4F59-3D01-900400C7DOFC","mySensor Task”,"1595435034131","Accelerometer:0.89730835 m/sA2;5.58... @
HTTP/1.1 2020/07/22 12:30:38.554 ['F576B24B-7F59-4F59-9D01-900400C7DOFC","mySensorTask”,"1595433038131","Accelerometer:0.0023956299 m/s"2;0.... @

Now that you have all this raw data, you can use the Dashboards module to visualize it.
5. Step 5: Creating the uBeac Dashboard

Having a dashboard to visualize your incoming data is useful, especially if you want to analyze
and utilize the sensor data. First, you must setup the dashboard.
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Go to the Dashboards module and add a new dashboard. Pick a name for the dashboard then click
submit.

05 Add Dashboard

a
U5 Dashboard
Name Android Dashboard
| Theme Default %
View Order 0 %
Add Dashboard
Description (optional) Description (optional)

A blank dashboard will appear, which you can customize however you want. On the top right
corner of the dashboard page, click the clipboard icon to start editing the dashboard. You can select
widgets such as indicators, charts, and device tracker to help you visualize your data.

For example, if you were to make an indicator for the phone's ambient light sensor, you would first
drag and drop the indicator widget onto the dashboard.

Next, click the "connect to data" button to edit the widget's settings. This includes changing the
display icon, selecting the device to collect data from, and other unique features to each widget.

Once you are satisfied with your widget, save your progress.

05 Android Dashboard

!‘ Indicator
@ Chart
[2) Gauge

M map
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SETTl NGS Sensor Advance

Name Light Widget

Description Widget Description

Indicator

« B8
z = =

Select the device and sensor from the “Sensor” tab.

SETTINGS General Advance

Device F576B24B-7F59-4F59-9D01-900400C7DOFC
Select Sensor < Acceleration <& Linear Acceleration Gyroscope © Location “> Orientation
Select Sensor Data Schema

Here is your Light Widget that displays the illuminance level captured by your phone!

05 Android Dashboard 3 m o x

Light Widget

104 Lx

F576B24B-7F59-4F5...
Updated 2020/07/22 12:3...
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You can continue doing this for as many widgets as you would like.

05 Android Dashboard D m X
Accelerometer Light Widget
-0.0071... 104 Lx
F576B24B-7F59-4F5... F576B24B-7F59-4F5...
Updated 2020/07/22 12:3... Updated 2020/07/22 12:3...

Below are some examples of dashboards that you can make with just the sensors on your phone.

88 My Phone

Map  Satelite

10
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55 My Phone 2

Acceleration

43.8,463,218

6. Step 6: Revisiting History

While the dashboards display your live sensor activity, it does not show your previous data. That
is kept in the Reports module. There, you can find all historical records of your sensor data, dating
back to when you would have installed the sensor. You can also get reports from your entire
gateway. These data can be filtered by date, time range, device, and sensor. Finally, if you need to
use this data for another project, you can export it in JSON or in CSV.

+
Sensor Data Chart
5 From 2020/07/21 11:39:50 BiTo 2020/07/22 12:39:50 Last Minute  LastHour LastDay LastWeek
F576B24B- llluminance | FIND ‘ ‘ RESET ‘
7F59-4F59-9D01-900400C7DOFC
600
400
.
5
3
200
0
Jul 22 12:26:00 12:27:00 12:28:00 12:29:00 12:30:00 12:31:00 12:32:00 12:33:00 Jul 22 12:34:00

value

11
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Sensor Data

EIFrom  2020/07/22 11:40:36

Type

< Acceleration ( Metre per second squared )

© Location (GPS) ( Degree )

@ Gyroscope ( Radians per second )

2020/07/22 12:40:36

7F59-4F59-9D01-900400C7DOFC

7F59-4F59-9D01-900400C7DOFC

7F59-4F59-9D01-900400C7DOFC

LastHour  Last Day

Team

ahmednamespace

ahmednamespace

ahmednamespace

JSON &, Csv

Value

X:
-0.009462777
Y:0.0113753¢
Z:0.0033731¢
Latitude :
29.96280062
Longitude :
-95.68546931
X:
-0.000167846!
Y:
-0.001388549:

7.

Summary: This lab experiment showed you how you could use uBeac to create a dashboard from
your phone's sensors. Now you can use it for numerous projects, such as keeping track of where
and how you have traveled to and from work, and what you can do to optimize your trip. The

possibilities are your!
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