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PROJECT SUMMARY 

The project I am working on is a web based control interface for the S.A.R.T robot. The 

original plan for the web interface was to control the robot and view a live stream from the 

Raspberry Pi camera, however I have designed multiple new features that allow the user to 

easily control almost any aspect of the robot. 

Some of the features that I have included are: 

 Video Stream 

 Raw Data Log 

 FTP File Access Panel 

 SSH Console 

 Extensive Help Documentation 

As well as the ability to change multiple S.A.R.T robot settings from within the interface. A 

full description of each of these can be found in the design documentation section. 

I used multiple languages in this project, including HTML, CSS, JavaScript, PHP and Linux 

Shell. 

This is by no means a complete project. A lot of the more advanced functionality requires a 

long time to implement, and it also relies on code present on the robot itself. Aside from 

this, there are a few improvements that could be made to each feature. I will outline 

improvements for each feature in the design documentation section. 

TESTING THE PROJECT 

Due to the nature of this project, it is impossible for me to give you the files and expect 

them to work. If you want to test all features of this project, you will need access to the 

Raspberry Pi with the files and a Raspberry Pi camera module. I am happy to help you set 

this up if necessary, otherwise I have included a number of videos showcasing each of the 

advanced features. 

  



DESIGN DOCUMENTATION 

I have designed a number of “screens” or pages for my project. I have tried to put as many 

of them as possible in modals on the home page to create a seamless and streamlined 

experience. Modals are similar to pop-up boxes, except they have a nicer interface and are 

integrated with the site. 

Below I have described each screen and its function. 

HOMEPAGE 

This is the main screen of the interface. It is the first thing you see when you connect to the 

S.A.R.T. From the homepage, the user can access any part of the interface quickly and easily. 

 

I have designed a streamlined user interface with an orange and black theme. 

The homepage also includes a number of performance statistics, allowing the user to keep 

an eye on the “vital functions” of the S.A.R.T. The performance monitor uses PHP and 

update every second. Video: https://goo.gl/YnYh6C 

 

https://goo.gl/YnYh6C


Currently, the only non-functional part of the performance monitor is the “charge 

remaining” battery viewer, because we currently have no way for the Raspberry Pi to 

recognise how much charge a battery has, or even if it is connected to a battery at all. 

The homepage makes use of HTML, CSS, JavaScript and PHP. 

CONSOLE 

The console is a page that includes multiple features visible on one page. The S.A.R.T will be 

controlled through this page. 

This page includes a copy of the video stream, sonar map, raw data and battery statistics as 

well as controls and an accelerometer. Video: https://goo.gl/JCu6sR 

VIDEO STREAM 

The video stream shows the user exactly what the S.A.R.T can see. Built in to the video 

stream is a settings model that can be used to change all possible settings for the camera 

stream as well as restart and stop it. The video stream makes use of the MotionPi package, 

which was created for the purpose of surveillance cameras. Video: https://goo.gl/MpAo84 

 

RAW DATA 

The raw data modal takes data from /var/log/syslog. It already logs video stream, camera 

and webserver information as well as general Linux logs. Adding extra data to the logs, such 

as the raw data from the sonar sensors, will be relatively simple using the following Python 

code: 

https://goo.gl/JCu6sR
https://goo.gl/MpAo84


import syslog 

syslog.syslog(syslog.LOG_INFO, "MESSAGE") 

 

The raw data log is important as it gives the user important feedback about the robot. Any 

errors with any function can be quickly diagnosed with the detailed logs. 

This feature is functional, however unfortunately I do not have a video demonstration ready 

at the current time. I will upload one and it will be accessible on the SFX Rescue YouTube 

channel. It will be called “Web Interface: Raw Data”. Channel: https://goo.gl/CIH6iY 

FTP FILE ACCESS 

The FTP File Access feature allows the user to access any file on the Raspberry Pi. Below is 

an image of the login screen as well as the actual FTP user interface. In the image of the FTP 

interface, the user is viewing the files of this project (the S.A.R.T interface). 

https://goo.gl/CIH6iY


 

The FTP File Access feature is powered by MonstaFTP, a web FTP client made with PHP. I 

have made some changes to the login screen to add a button that redirects back to the 

S.A.R.T homepage. At some point in the future I may also make some changes so the theme 

fits better with the rest of the site. Video: https://goo.gl/oKe0SR 

SSH CONSOLE 

The SSH console is a major feature that removes the need to ever connect a keyboard, 

mouse or monitor to the Raspberry Pi. Unless you know very little of the command line, 

everything you need to do can be done quickly from this window. Like most other features, 

it is seamlessly integrated with the website in a modal. 

 

https://goo.gl/oKe0SR


The SSH console makes use of HTML, CSS and a software package installed on the Raspberry 

Pi called Shellinabox. 

I have helpfully provided the login details within the modal. Security at this stage is not too 

important because the S.A.R.T network itself will be secured, meaning only authorised users 

will be able to access the interface at all. Video: https://goo.gl/bt783E 

SETTINGS 

The settings modal allows the user to easily change multiple important settings without 

having to execute commands in the SSH console or make changes to a config file with the 

FTP client. 

The settings modal is currently incomplete, however I will be adding more options and 

functionality as required. 

PROGRAMMING RESEARCH LOG 

SOFTWARE USED 

As I stated in the project summary, I am using HTML, CSS, JavaScript, PHP and Linux Shell in 

this project. I did not use any special IDE – all the code was written in Notepad++.  

TUTORIALS AND SAMPLE APPLICATIONS USED 

I made use of a wide range of online tutorials and resources to help me create this project.  

By compiling these different tutorials and determining what worked for this specific 

situation, I was able to create a “tutorial” of sorts of my own. 

Installing the webserver (Apache, PHP, etc) - https://www.raspberrypi.org/learning/lamp-

web-server-with-wordpress/worksheet/ 

Streaming - https://pimylifeup.com/raspberry-pi-webcam-server/ 

Using PHP to run commands and scripts on the Raspberry Pi - http://www.raspberry-pi-

geek.com/Archive/2014/07/PHP-on-Raspberry-Pi 

The tutorial I created was more than just part of the assignment. I felt that it was extremely 

important to write down everything that I did so that I could quickly re-install and update 

the Raspberry Pi when issues arose and the Pi needed to be re-imaged. 

 

 

https://goo.gl/bt783E
https://www.raspberrypi.org/learning/lamp-web-server-with-wordpress/worksheet/
https://www.raspberrypi.org/learning/lamp-web-server-with-wordpress/worksheet/
https://pimylifeup.com/raspberry-pi-webcam-server/
http://www.raspberry-pi-geek.com/Archive/2014/07/PHP-on-Raspberry-Pi
http://www.raspberry-pi-geek.com/Archive/2014/07/PHP-on-Raspberry-Pi


PROCESS/TUTORIAL 

These are the steps I took to research appropriate software to include in the project and the 

steps I took to actually bring the project into reality. 

I first designed an offline version of the website with as much functionality as I could add 

without access to the Raspberry Pi that we are using for the S.A.R.T robot. 

For the website to be accessible via the Pi, I first needed to install a webserver on the 

Raspberry Pi. I first ran these commands to update the package lists so that I would be 

downloading the latest version of all software I needed to install, upgrading the existing 

software and updating the firmware. 

sudo apt-get update 

sudo apt-get upgrade 

sudo apt-get install rpi-update 

sudo rpi-update 

sudo reboot 

INSTALLING THE WEBSERVER 

The first package I installed was Apache. Apache is the most widely used web server 

software, running 67% of all webservers in the world. Apache 2 was installed with this 

command: 

sudo apt-get install apache2 -y 

 

This command is helpful to check the IP address of the Raspberry Pi. Type this IP into a 

browser on any computer on the same network as the Pi to access the web interface. At this 

stage, it should show the Apache test webpage. 

hostname -I 

 

I ran this command to install PHP. PHP is required to run certain parts of the website, such 



as the FTP module and the SSH module as well as my custom functionality such as the 

controls, settings and performance monitor. 

sudo apt-get install php5 libapache2-mod-php5 -y 

 

I had to use these two commands to reload and restart Apache, as PHP didn’t load on 

install. 

sudo /etc/init.d/apache2 reload 

sudo /etc/init.d/apache2 restart 

PERMISSIONS 

Before any further changes are made, I need to get full access to the Apache directory. I 

used these commands to change the permissions to allow me to add and edit files. 

cd /var/www 

sudo chmod 777 * 

I renamed the original index.html file made by Apache 2 so I could use my own index.php as 

the default page. This was necessary as index.html takes precedence over index.php. 

IMPLEMENTING THE SSH CONSOLE 

I installed Shellinabox to serve as the SSH console using this command. 

sudo apt-get install shellinabox 

I used an iframe to put the shell in a modal on the S.A.R.T Control Interface, however the 

shell console itself is accessible at {Raspberry Pi local IP} :4200 

IMPLEMENTING FTP FILE ACCESS 

To allow the user to access all files on the Raspberry Pi while the robot is in operation and to 

allow them to make quick changes, I wanted to implement a FTP web client. The web client 

needs a FTP server to interface with the client. I installed the Pure-FTPd FTP server using this 

command: 



sudo apt-get install pure-ftpd 

 

For a FTP web client, I first tried Net2FTP, however the interface wasn’t as nice as another 

one I found, MonstaFTP. I implemented MonstaFTP, however it didn’t work with iframes, so 

I had to change from a modal to a new page for FTP. 

The FTP page is accessible at {Raspberry Pi local IP}/mftp 

IMPLEMENTING VIDEO STREAM 

Before I can start creating the stream, I had to enable the camera in the Raspberry Pi config. 

sudo raspi-config 

 

I used these commands to install all the required packages. There are quite a lot of them as 

the Raspberry Pi 3 doesn’t really support MotionPi and I had to install the codecs. 

sudo apt-get install -y libjpeg62 libjpeg62-dev libavformat53 

libavformat-dev libavcodec53 libavcodec-dev libavutil51 libavutil-dev 

libc6-dev zlib1g-dev libmysqlclient18 libmysqlclient-dev libpq5 libpq-

dev 

sudo apt-get install motion 

 

I created a directory in home called mmal to run the motion script from. Once it was 

created, I entered it. 

cd ~/ 

mkdir mmal 

cd mmal 

 

After a bit of research, I found a script by Dozencrow for MotionPi. I found that it wasn’t 

exactly what I needed, but I was able to find a fork on GitHub with the functionality and 

Raspberry Pi 3 support that I needed. 



Download dozencrow’s motion program, with additions by lowflyer 

wget https://www.dropbox.com/s/6ruqgv1h65zufr6/motion-mmal-lowflyerUK-

20151114.tar.gz 

 

Extract the file 

tar -zxvf motion-mmal-lowflyerUK-20151114.tar.gz 

 

Make some changes to motion-mmalcam.conf. 

 width 640 

 height 480 

 target_dir /home/pi/mmal/m-video 

 output_pictures off 

 logfile /home/pi/mmal/motion.log 

 stream_maxrate 100 

 framerate 100 

Create scripts to run and stop the stream 

sudo nano startmotion 

Add this to the file: 

#!/bin/sh 

nohup /home/pi/mmal/motion -n -c /home/pi/mmal/motion-mmalcam.conf 

1>/dev/null 2>&1 </dev/null & 

And: 

sudo nano stopmotion 

Add this to the file: 



#!/bin/sh 

killall motion 

 

Make the scripts executable. 

sudo chmod 755 startmotion 

sudo chmod 755 stopmotion 

 

PHP FOR REBOOT, SETTINGS, ETC 

PHP has already been installed. Within PHP I can use exec(“”); to run shell commands on the 

Raspberry Pi. For example, $out = exec("sudo /home/pi/Desktop/startmotion"); would turn 

the camera stream on. 

SETTING UP A WIRELESS ACCESS POINT 

The user must be able to connect the Raspberry Pi even when there are no pre-established 

wireless connections. To do this, I need to set up the Pi as an access point. I decided it was 

important to do this step last as one this is set up, it becomes more difficult to connect the 

Raspberry Pi to the Internet because the wireless device is in use. Because I haven’t finished 

the heavy development stage of the S.A.R.T interface, I have not completed this step. 

It is likely that I will be able to use this tutorial to set up the wireless access point. 

https://frillip.com/using-your-raspberry-pi-3-as-a-wifi-access-point-with-hostapd/ 

CHALLENGES 

One particularly strange challenge I faced was the fact that I only had one keyboard. To 

work on the Raspberry Pi and my website on my desktop at the same time, I would have to 

unplug the keyboard from one device and plug it into the other, do what I needed to do, 

switch it back, and so on. This would have been very tedious, so instead I used the SSH 

console I had created to do most of the work on the Pi. That way, my keyboard could be 

plugged into just my desktop and I could use it to control the Pi. This is just one example of a 

practical use for my project. 

https://frillip.com/using-your-raspberry-pi-3-as-a-wifi-access-point-with-hostapd/


Below: Using the SSH console to work on the Raspberry Pi without having to continuously 

move the keyboard from one device to another. 

 

At one stage, the Raspberry Pi had trouble copying files from my USB Mass Storage Device. I 

was able to overcome this challenge in a similar way, by using the FTP File Access web 

console I had implemented to transfer the files I needed to the Pi wirelessly. 

I big problem I had to overcome was the IP of the Raspberry Pi kept changing when I 

switched to different networks. Every time this happened I had to update the source files 

with the new IP. To fix this once and for all, I created a tiny PHP script with the function 

get_ip. 

 

It gets the correct IP address from the Raspberry Pi. Everywhere where the full IP is needed, 

I could then just use this code to call the function. 

 

This way, if the IP of the Raspberry Pi changes, the website will not break. 

CODE DESCRIPTION AND COMMENTS 

My project is very large and spans across over 50 different files. As such, many of these files 

do not have any comments to save extreme amounts of time when creating the project. I 

will list below some of the files that do have comments so you can check those particular 

files for comments and descriptions. 



 index.php 

 style.css 

 restart.php 

On the next page I have included a number of fully commented snippets of each type of 

code. 

HTML SNIPPETS 

Fully commented snippet of HTML code from the video stream modal on the homepage. 

 

The homepage contains 630 lines of code, so I devised a solution to quickly and easily find 

segments of code by using extra-large ASCII text comments. This is an example of how I 

used comments to keep track of code segments. 

 



JAVASCRIPT SNIPPETS 

Fully commented snippet of JavaScript from the speed controls on the console page. 

 

Fully commented snippet of JavaScript from the uptime counter on the homepage. 

 

 

 



CSS SNIPPETS 

Fully commented snippet of CSS from my style.css file. 

 

 

 

 

 



PHP SNIPPETS 

Fully commented snippet of PHP script that collects the data for the performance monitor. 

 

  



HOW DOES THE CODE WORK? 

To create this project, I had to use multiple different languages (listed in the project 

summary) together in harmony. I’ll describe each language and how it works with the 

others. 

HTML 

The HTML (HyperText Markup 

Language) in this project provides the 

content visible on each page of the 

project. 

I used HTML to create a number of 

modal windows (these are the 

extended drop-down menus accessible 

by clicking the buttons on the 

homepage) and to insert content using 

iframes and images. All static (not 

changing based on external variables) 

text was created directly with HTML. 

It’s not a true programming language as 

it doesn’t manipulate or process data, 

however I’ve used other languages to 

add this functionality to this project. 

Left: Pure HTML from the homepage of 

the S.A.R.T interface without any CSS 

styling or JavaScript. You can see all the 

static text here. 

 

 

 

 

 

 

 



CSS 

 

Above: This is how the site looks once CSS has been added to the raw HTML. It adds 

colouring, positioning, size, layout and much more. 

The CSS (Cascade Style Sheets) describes the presentation of a webpage. I have designed a 

CSS file that renders the HTML elements in a visually engaging manner to create an easy to 

use and clean user interface. 

JAVASCRIPT 

 

Above: One example of JavaScript in this project. This specific example waits for the user to 

reconnect to the S.A.R.T network after reboot. 

JavaScript is a true programming language as it can manipulate data. Throughout this 

project, I often use JavaScript to create dynamic text, text that changes depending on a 

variable. 

 

 



SHELL SCRIPTING 

I have created a number of scripts on the Raspberry Pi that launch or change various 

functions. These scripts can be launched via the web interface and allow for more advanced 

functionality. 

Here is an example of one such script: 

#!/bin/sh 

nohup /home/pi/mmal/motion -n -c /home/pi/mmal/motion-mmalcam.conf 

1>/dev/null 2>&1 </dev/null & 

This script launches the video stream on the Raspberry Pi. 

PHP 

PHP (Hypertext Preprocessor) is a scripting language that runs on the server, not the client. 

In my project, PHP is used for simple things such as running a restart or shutdown script on 

the Raspberry Pi to more complex things like displaying the uptime and performance 

information on the website.  

 

PHP is the language behind the performance monitor I have created. 

USE CASES 

I have made a number of videos demonstrating the use of this project. For more 

information, see the design documentation. 

All the videos can be accessed on the SFX Rescue YouTube channel. 

Shortened Link: https://goo.gl/CIH6iY 

https://goo.gl/CIH6iY

