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Executive Summary

As technology has advanced, we are able to create more versatile systems that can
generate large amounts of data. With this data we can find trends and other events that will
explain what exactly is happening within a particular system. The Arduino YUN offers cost
effective way to log data and access this data without ever entering a control panel. Using the
internet and basic programming knowledge it is possible to setup the microcontroller to save data

to an onboard micro-SD card and to transfer that data to a computer.
Keywords:
Introduction

Having a wide variety of options for choosing a microcontroller, the Arduino YUN was
selected because of the functionality it can provide without purchasing any other shields and ease
of programming. The YUN comes packaged with both Ethernet and Wi-Fi internet connection.
We choose to use the Ethernet connection, to have a more reliable connection. The YUN also has

an on board micro-SD card slot. All the connections to the YUN can be seen in Figure 1.
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Figure 1. Arduino YUN



Data Logging

To save the data to the micro-SD card a folder named “arduino” and a text file named

datalog.txt must be added to the root directory of the SD card. From there we can use the
following code from the Arduino website:

#include <FilelO.h>

void setup() [
Bridge n
Serial

FileSystem.begin():

while(!Serial);
Serial.println("Fileaystem dataloggerin”);

}
void loop() {

dataString += getTimeStamp();
dataString += " = ";

ad {(analogPin) ;

dataString += sensor) ;

if ({analogPin < 2} |
dataString += ",";
}

t

File dataFile = FileSystem.open("/mnt/sd/dataleg.txt™, FILE AFFEND);

if (dataFile) {

dataFile. {dataString);
dataFile. ;
Serial.println{dataString);
}
else {
Serial.println(™error op ening datalog.txt")
}
delay{15000);
}
String getTimeStamp() {

result += c;

}

return result;

}

The code allows us to take the signal coming into the analog pins and save the data points

to SD card. We are also able to save the data with a time stamp, the time stamp gives a way to
compare data with a certain event they may have happened.



Internet Connection

Before we can start transferring the data from the YUN we need to set-up the Ethernet
connection. The first step is downloading the OPENWRT upgrade image from the Arduino
Software website. This image is installed onto the SD card. We then need to connect to the

YUN’s Wi-Fi signal seen in Figure 2.
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Figure 2. Wi-Fi Connections

Once connected to the YUN we can open a web browser and go to arduino.local/. From
there we insert the default password: arduino and we are now able to get into the settings of the
YUN. To start we needed to update the OPENWRT software on the microcontroller, as you can

see in Figure 3, we need to click the reset button under the Image File.

WELCOME TO ARDUINO, YOUR ARDUINO YUN

WIFI (WLANO) CONNECTED

Address 192.168.240.1
Netmask 255.255.255.0
MAC Address 90:A2:DA:F3:18:33
Received 166.52 KB
Trasmitted 195.08 KB

WIRED ETHERNET (ETH1)

MAC Address 90:A2:DA:FB:18:33
Received 0.00 B
Trasmitted 0.00 B

A file named /mnt/sdal/openwrt-ar7 1xx-generic-yun-16M-squashfs-sysupgrade.bin
has been found on the SD card.

It contains a version of OpenWrt-Ytn built on Nov 14, 2014.

Do you wish to use it to reset your Yun?

ATTENTION!!
This will erase everything stored on the Yun and update the whole system! Back up any
custom files on your Yin before proceeding!

I I

Figure 3. Setting Page
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We can now use a SSH program, such as PUTTY, to remote into the microcontroller

Using the specific IP address of this particular microcontroller. We will have the following
setup:

& PuTTY Configuration ? X
Category:
=} Session | Basic options for your PUTTY session
. ‘~Logging : s =
& Terminal Specify the destination you want to connect to
- Keyboard Host Name (or IP address) Port
Bell [192.168.240.1 |[22 |
- Features "
= Window = )
- Appearance (ORaw () Telnet () Rlogin (®SSH () Serial
Behawoyr Load, save or delete a stored session
- Translation
- Selection Saved Sessions
- Colours |Ardu]no |
[=} Connection :
_Data Defalt Seﬂlnis Load
- Proxy Arduino
Telnet Save
- Rlogin
B SSH Delete
- Serial
Close window on ext:
(OAways () Never  (® Onlyon clean exit
About Help Open Cancel

Figure 4. Putty Settings

Before we can install the OPENWRT packages we need to restart the network to make

sure we are using the correct settings. Using the route command we can see the Kernel IP routing

table. We then need to use the /etc/init.d/network restart command, to be able to download are
packages. Figure 5 shows the results of these commands.
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Figure 5. Kernel IP Routing Table and Network Restart Command

We are now able to install the necessary OPENWRT packages that will allow us
wirelessly transfer the datalog.txt file from the microcontroller to our computer. The package
manager is an important tool for Linux systems, it allows for a simple way to install, update and
remove pre-configured applications. The package manager needs an updated database to display
the available packages for the microcontroller, we can do this by running the opkg update
command. This database is then saved to the RAM, which means that if you want to install other
applications the opkg update command needs to be run after any reboot. We are now ready to
install vsftpd openssh-sftp-server package. This application will allow us to remote into the
microcontroller and transfer the text file to our computer.

Figure 6. Commandls to Install Package

After the package is installed onto the microcontroller we can install a FTP (File Transfer
Protocol) software to the desired computer. This will allows us to take our data log text and
transfer out to our computer. After researching the FileZilla offers a user friendly interface to
allow us achieve our goals. Once FileZilla is installed we can setup the saved site to connect to,
so we won’t have to insert the settings each time we want to access our text file. To do this we
need to go to File -> Site Manager. We can then add a new site named Arduino Yun. We will
then add the following data found in figure 7.



Now that we are connected to the microcontroller, all that is left to do is insert the correct
file path and then transfer the data. In the remote site we want to insert the following path:
/mnt/sdal. This will take us to the micro-SD card’s root directory. We can then either right click
on the text file and choose transfer or double click on the file to transfer to the computer.

Site Manager X
Select BRty; General Advanced Transfer Settings Charset
My Sit
. Host: 192.168.240.1 | Port: \
. i Arduino Yun
Protocol: SFTP - SSH File Transfer Protocol 27
Logon Type: Normal %
User: | root ‘
Password: | TIIYITY] ‘
Comments:
New Site New Folder
New Bookmark Rename
Delete Duplicate
Connect OK Cancel

Figure 7. Settings to Connect to Microcontroller

Local site: | C:\Users\jebb\Documents\ECE 480\ ~ | Remote site: | /mnt/sda1
ECE 480 NEEY
MATLAB =2 mnt
@7 My Games - sdat

b My Music B &0 oot

= My Pictures

B My Videos v
Filename Filesize Filetype  Last modified ~ | Filename - Filesize Filetype Lastmod.. Permis.. Owner...
= Accounts.. 86 TextDoc.. 10/25/2015.. arduino File fol.. 10/23/20... drwxr-... rootro..
G| Applicati.. 349,279 Microsoft... 11/12/2015... ystem Volume Information File fol... 10/21/20... drwxr-... oot ro..
@-|backgrou... 11,976 Microsoft.. 10/5/2015 ... root ro...
= datalogtxt 34717 TextDoc.. 11/4/2015 .. |7 openwrt-ar7 1xx-generic-yun-16... 16,19... BINFile 11/14/20.. -wxr-x... root ro...
2 ECnotes.. 2262.. PDFFile  12/9/2014 ..
@ Enclosure... 110,451 JPGFile  10/6/2015....
& Enclosure.. 20,019 PDFFile  10/6/2015 ...
@Group C.. 11,892 Microsoft... 9/9/2015 5:...
2 GroupC.. 117,279 PDFFile  9/9/2015 5.
O Introduct... 475,392 Microsoft... 10/16/2015...
@)Jacobis f.. 78,060 Microsoft.. 10/19/2015...
£ Jacob Jeb... 2,007... PDFFile  10/16/2015..
@ Lab repor... 2,956,.. Microsoft.. 10/16/2015..
T-joutline te.. 13,038 Microsoft.. 11/2/2015..
T Parts List... Microsoft... 10/4/2015 ...
2 Power M... PDFFile  9/9/2015 4...
G°)Proposal ... . Microsoft... 10/7/2015 ...
G°)Proposal ... v Microsoft... 10/7/2015 ...
G Technical .. Microsoft.. 11/9/2015.
G Technical .. ... Microsoft... 11/10/2015...
@~ $plicati... Microsoft... 11/12/2015...
@) ~$Propo... Microsoft.. 10/28/2015...
B ~$Prono... 165 Microsoft... 10/5/2015 .. v
25 files. Total size: 18,191,804 bytes Selected 1 file. Total size: 836,461 bytes
Server/Local file Dire... Remote file Size Prio... Status
1 sftpy//root@192....

CA\Users\jiebb\.. --> /mnt/sda1/Account. 86 Nor..

Figure 8. Transferring the Text from the Microcontroller to Computer.
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There is also a possibility to change were the file is going to be stored on the computer.
We can also take files from the computer and upload them to the microcontroller. This package
and software offers a safe way to extract data without ever having to enter the panel.
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