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This project uses runlinc online which can be found here:
http://www.runlinc.com/online/control.html

Make sure to right click the link and click ‘open in new tab’.
Check that your board IP starts with http:// not
https://, as shown to the right. If it’s showing https://
instead, change the http:// in the address window of
the browser to https:// and refresh the page.

{Board IP: | http://runlinc.com ]

This project does not require a runlinc Wi-Fi Inventors’ Kit.
Introduction
Aim

This project teaches you how to include vision in your runlinc projects by live-streaming a

video from your phone’s camera or any other IP camera that can connect to WIFI and

stream it to runlinc.
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Background Progressive Download

. . . L - file is downloaded to cache and then plays
Streaming is the idea or method of transmitting
and/or receiving data continuously over a /-\

_ , Vid
network. Streaming is used in many amazon $3 Coche ==
L : : amazon

applications with the most notable being webservices- J
multimedia. This is due to multimedia requiring -
a large amount of data for a computer to play
the media. But then, you might think, isn’t Streaming

- file goes straight to player

downloading and streaming the same thing?
o L Figure 1 A visualization between download vs streaming.
They are similar indeed, but one significant
difference is that downloading requires you to have the file first downloaded into your device’s
memory or storage before the file can be used which in many cases will take up a significant
amount of storage on your device. Whereas streaming does not need to store the files in their
entirety, it breaks the files into small chunks which are downloaded, viewed and then deleted
once they aren’t needed anymore. This also speeds up the viewing as the start of the media

can be viewed while later portions are still being downloaded.

This can have implications for devices with small memory. Video files can often have
megabytes of data for a few seconds of recording, devices such as runlinc on STEMSEL with
only a small amount of flash memory, streaming is necessary. But the downside of streaming is
that since the data is not stored, the data must be streamed again if it is required a second

time.

Cameras can be used remotely by streaming data to a host. In this project, we’ll utilise this
application to turn a camera into a remote camera. Camera streaming has security and safety
applications such as checking your home when a sensor has sensed someone is in the house

when you are not there; and with digital processing, it has applications in Al and robotics like

image recognition.
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Plan

In this project, we can set up security cameras to protect your property using the camera of
your phone, even give a new life to your old phones and use them as the camera and then

stream the data from the camera to runlinc to show the video on the camera live.

runlinc Background
runlinc is a web page inside a Wi-Fi chip. The programming is done in the browser and sent
to the chip over Wi-Fi. The runlinc web page inside the Wi-Fi chip will command the microchips

to do sensing, control, data logging Internet of Things (IoT). It can predict and command.
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Part A: Getting to know runlinc

Before we start programming, we need to open runlinc online. You will find this at

http://runlinc.com/online/control.html. Make sure you right-click on the link and select ‘open

in new tab’ so you still have this document open. You will be greeted with the following

webpage.
runlinc online v Soen ks ogast
runlinc.com css
| save
Run Code Stop Code [Eﬂzr\j 1 | http:/irunlinc. com ]
STEMSEL [ Ry

PORT CONFIGURATION NAME STATUS
A3 [ DISABLED N J { )
B4 DISABLED
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1 [DISABLED = ) ]
o] DISABLED
3 (DISABLED D | ]
c4 DISABLED s JavaSeript WDP[SE\&C[ Macro ¢ | Select Device [ Ada I.|azm]
c5 [DISABLED ¢ LI )
6 DISABLED
c7 [ DISABLED D | )
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Figure 2 runlinc online webpage

Google

Figure 3 address window of the browser
At the top left, there are options to load or save a file, buttons to run and stop the code, and a field
labelled ‘Board IP’. Make sure the board IP is ‘http://runlinc.com” as shown. Some browsers put
https, which won’t work. If your browser does this, try clearing your site, or browser data, or
change the http:// in the address window of the browser to https:// and refresh the page. The
main section on the left is the board interface which is used for setting up pins on a STEMSEL

board. This project doesn’t require the board, so we will not be using this section.

The main sections that we will be using are the code boxes on the right. CSS is used for
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customizing the look of the web page, HTML is for the things you will see on the web page, and
JavaScript is for programming the control, sensing, and data logging actions.

The webpage you create will be shown in the preview box at the bottom of the page once you

click ‘Run Code’ up the top.
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Part B1: Preparation (Android)

The app you will need to download from the app store is called “AirDroid”. It is free to

download.

Once AirDroid is installed and opened, tap on the “AirDroid Web” button. This will display 2
options. Under option 2, you will find the IP Address you will need to use. (As shown below
in figure 3).

922 «

e AirDroid Web

Option 1: Visit http://web.airdroid.com, sign in
by an account or scanning the QR code.
IP Address 4 4

(oA

Qption.2.Connect.ia |P address:
http://10.1.1.7:8888} The phone and computer

need to be on the same local network.

:—] Scan QR Code Learn more

Figure 4 Expected view of IP Webcam (Android).
Note: Make sure both the browser device and the phone are on the same local

network. Make sure there is only one camera connection at a time.

In your web browser type in the IP address shown below in the url box of a new tab to

check that it works. You should see a desktop screen as shown in figure below.

Figure 5 AirDroid desktop view
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part C1: Program and run the Project (Android)

These are the only two lines of code that we will need for this project. One line for a

heading, and one line to display our camera feed. This needs to go in the HTML box as

shown in figure 4. Replace the “****:8888” with the IP address we got in the previous step.

<h2 style="text-align: center">Robot Camera View</h2>

<iframe style="position: absolute; height: 100%; width:100%; border: none"
src="http://[****.8888/"></iframe>

runlinc online

runlinc.com css
Load ik (] upow

‘ Save
Stop Code [anmw ‘ http#/runlinc.com

C

STEMSEL ED)

HTML

PORT CONFIGURATION NAME STATUS <h2 style="text-align: center">Robot Camera View</h2>

A3 (D|5AELED e) ( ] <iframe style="position: absolute; height: 100%; width:10@%; border: none
src="http://10.1.1.7: 8888/ ></iframe>

B4 | DISABLED s { |

Figure 6 HTML in runlinc online

The first line will add a heading to your page, it will display ‘Robot Camera View’ in bold.
The second will create a container which displays the camera feed. The ‘src’ attribute tells
the iframe where the content is coming from, so make sure that URL is replaced with your
IP address from figure 2 (using the IP shown in figure 3 the URL would be:
http://10.1.1.7:8888)/).

Click ‘run code’ at the top left of your runlinc page. You should get something like we have
in figure 6 below. Click on the camera icon in the bottom left corner to start streaming the
camera (you might be prompted with some popups on your phone to allow the app to use
the camera).

If you encounter any jerking of the image close the app on your phone and then re-

load it. This will refresh the connection and should remove the image jerking around or

not syncing.
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Robot Camera View

Search
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OnePlus GM1... c O

U nacas22315 6e

Camera

Figure 7 Expected webpage
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Part B2: Preparation (iPhone)
Note: Make sure both the browser device and the phone are on the same local network.

Make sure there is only one camera connection at a time.

<
1. The App that you need to download is “IP Camera Lite” , free from the iOS App store.

There are other apps that you can use if you wish, but this was the one tested.

2. Once downloaded, open the App, and allow the application to access your camera. Allow
to find and connect to devices on your local network.
Before activating your camera, press the three-lines button on the top right of the screen.

And then tap on Settings.

Figure 7 screenshot of interface of IP Camera Lite
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3. After opening Settings, scroll down and find the interface shown in the figure below. You
can edit the User and Password as you want.

14:04 94

< IP Camera Settings

Stream name/key

Fill in Stream name/key If you have

RE-U THE PREVIOUS R

Start RTMP/SRT pushing after server turned on .

Title

RTSP Port

HTTP Port

User

Password

Figure 8 screenshot of interface of User and Password setting.
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4. Tap on the ‘Turn IP Camera Server’ at the bottom of the screen as shown in figure below.
This will activate your front and back camera at the same time and open them on your

phone.

IP Camera

List of IP Camera is empty, you can add IP Camera by

click menu button from Navigation Bar

Turn on IP Camer:

Figure 9 screenshot of interface of ‘Turn on IP Camera Server’
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5. In your web browser, type in the IP address shown in figure below in the url box of a

new tab to check that it works. You will see the interface shown in the figure below.

13:50 %

< IP Camera @

— SSID:runline

Back: Telephoto:Camerai + Front: Wide
Angle Camera

LAN: http://192.168.20.7:8081 http://iv.local:8081
Initializing UPnP

IPv6: http://[2 ©2e2:6421:beb7:7ch2 2]:808

Figure 10 screenshot of interface of IP address.

6. Type in the username and password we set previously in step 3.

4 \J

& C @ [192.168.20.7:3081

Username

:) Password

Figure 11 screenshot of interface of signing in

m ( ”“V(.'
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7. Press the button of ‘play’ and you can see the screen captured by the mobile phone camera

can be viewed on the webpage.

IP Camera from iPhone

el 88 Archivesa | Server Info | rotate = Motion Detection | Torch | Switch | Sizea
© yizz/ShenYao China | IP CameraforiOS | for Mac | for Windows | for Android

Figure 12 screenshot of interface of screen captured on webpage
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Part C2: Program and run the Project (iPhone)
These are the only two lines of code that we will need for this project. One line for a

heading, and one line to display our camera feed. This needs to go in the HTML box as
shown in figure. Replace the “****:8888” with the IP address we got in the previous
step(http://192.168.20.9:8081/).

<h2 style="text-align: center">Robot Camera View</h2>

<iframe style="position: absolute; height: 100%; width:100%; border: none"
src="http://****.8888/"></iframe>

The first line will add a heading to your page, it will display ‘Robot Camera View’ in bold. The

second will create a container which displays the camera feed. The ‘src’ attribute tells the
iframe where the content is coming from, so make sure that URL is replaced with your IP
address from figure 10 (using the IP shown in figure 10 the URL would be:
http://192.168.20.9:8081/).

runllnc Online IvOpen Files Logot

Local runlinc.com css
Lnad File Upluad
Save

Stop Code B ard \P hitp-//runlinc.com J

STEMSEL )

HTML

CONFIGURATION STATUS <h2 style="text-align: center">Robot Camera View</h2>
¢iframe style="position: absolute; height: 100%; width:100%; border: none"

A3 (DISABLED s ) ( ) src="http://192.168.20.9:8081/" ></iframe>
B4 | DISABLED ) ([ J
RA [nIsARI FD L 1

Figure 13 HTML in runlinc online
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Run your code with the ‘run code’ button in the top left of your page. You should see the camera

feed appear underneath the code boxes, like shown in figurel5

Note: If you cannot see the camera feed show up, check the instructions that written before the

introduction in Page 1. Please check the board IP starts with http:// not https://, as shown in the

figure below.

<« C 0O A Not wnuel http://runlinc.com/Users/Loginreg/control.php

G Google W W3Schools Onfin.. @ @ runlincV1.l @ runlinconline 1.3 & elabtronics (Dean.. ¥ The University of... ) https//accessade.. @ RAPID DEVELOP... (3 JavaScrif

runlinc online

Local runlinc.com ESS
[ [Save)
Stop Code [ Board IP | http://runline.com ]
.
C STEMSEL ) urmL

<h2 style="text-align: center">Robot Camera View</h2>
<iframe style="position: absolute; height: 100%; width:100%; border: none"

A3 (ms;\m_go N ) ( ) sre="http://192.168.20.9:8081/"></iframe>
84 | DISABLED s ) I( |
RA { DISABLED « B A

Figure 14 screenshot of interface of board IP of runlinc online
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Robot Camera View

[P Camera from iPhone

2023-01-1114:33:29

BAT:45%

Back: Telephoto Camera + Front: Wide Angle Camera
Powered by

IP Camera Lite for iOS

Archivesa Server Info rotate Motion Detection Torch Switch Sizea

Figure 15 screenshot of interface of screen captured on runlinc webpage
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