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INTRODUCTION

In order to have as little signal loss as possible between our RTL-SDR receiver and your antenna, we have
several possible options:

- We can use a low-loss coaxial cable, at the cost of increasing the cost of the
installation.

- We can also bring the SDR closer to the antenna using a USB extender, but depending on
the distance between it and the computer, we will need an amplified cable (which is not cheap
either) and it can cause problems.

- Another very common configuration consists of connecting the SDR to a Raspberry Pi, and
placing these next to the antenna.
Then to simplify the installation, by means of the same Ethernet connection cable with the
computer, we can upload the power (Power over Ethernet, POE) necessary for the Raspberry +
SDR set.

Comment that personally | think that the best option would be to be able to buy an antenna with SDR
built-in (powered by PoE), and if it does not yet exist, we will soon see it in both receivers and transceivers,
starting with QRP equipment, which requires less power supply.

Imagine how simple and efficient it would be to install an antenna on the terrace and lower an ethernet cable
to our home and then connect either a computer or a console that would allow us to control the equipment.

HARDWARE CHOICE

For this tutorial, we have chosen the option of connecting the SDR as close as possible to the antenna and

using a Raspberry or other device that performs the interface function, connect to the computer using an
Ethernet cable with PoE.

As today we are in the so-called semiconductor crisis, in which Raspberrys and similar equipment have
increased their price considerably, what we are going to do is use an old router, to which we will install a
firmware distribution called OpenWrt ( https://openwrt.org/ ).

This is nothing new but given the circumstances I think it is the most appropriate, since apart from having fun
messing around, we contribute to the environment by reusing obsolete equipment for the use that was created
and that would otherwise end up in the container.

There are multiple models of routers in which OpenWrt can be installed (that | remember, the one
mentioned in this tutorial is the third model in which | do it), but we also need it to incorporate a USB port
and also to simplify the process, we are going to use a device to which you only have to load the firmware,
without the need to make any hardware modifications, since although they are usually not very complex to
implement, it could be an impediment for certain users.
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Another premise when selecting the router is that it be low cost, and for this a quick search was
made on an On-Line purchase and sale website, in which the amount of five euros was marked as
the maximum price:

«— Q. router

o Filtros © Ubicaciéon ~ ® hasta5€ @ = Subcategoria ~ 31 Estado del producto  ~

% Ordenar por: Relevancia

En toda Espafia

1

Router Inalambrico Tp-link
Archer C20 - 802.11ac A/ac/b/
g/n Banda Dual 2.4/5ghz 4*...

5€ 5¢€ 35,56 € 3,00 €

Router movistar router ZTE ZXHN F660 Jazztell ' endacable Router Comtrend

5€ 5€ 5€

Router wi-Fi n Router jazztel zte Busqueda guardada - Vodafone Router Livebox Fibra

Finally, the AR-5387un router, from the Comtrend brand, was chosen:

1/




Machine Translated by Google

DISCLAIMER

As always, remember that everything mentioned in this document is experimental and could cause
unevaluated damage, with the person who carries it out being solely responsible.

Also indicate that changing the firmware could make the used router unusable, and therefore it is
recommended to do it with equipment in which, if this were to happen, it would not cause any damage.

INSTALLING OPENWRT

The OpenWrt installation process on this router is very simple and we have it detailed on this website ¥
https://openwrt.org/toh/comtrend/ar-5387un .

The first thing we have to do is download the firmware binary file that we want to install on our router,
which as of today is --> “openwrt-21.02.1-bcm63xx-generic comtrend_ar-5387un-squashfs-cfe.bin”:

https://downloads.openwrt.org/releases/21.02.1/targets/bcm63xx/generic/openwrt-21.02.1-
bcm63xx-generic-comtrend_ar-5387un-squashfs-cfe.bin

Now to be able to connect to the router when it is in "flashed mode", we have to configure our
computer with a static IP address, from the range of the one the router has in this mode (which is
192.168.1.1), so we We will give our computer, for example, the IP address 192.168.1.5.

Depending on the operating system that we use, this will be done in a different way, but as an
example for Windows 7 (I normally use GNU Linux and for this tutorial | had to throw

from an old computer that incorporates this system), we would enter the configuration of the network
card and in the properties of the IPv4 protocol we would configure it as follows:

Propiedades: Protocolo de Internet version 4 (TCP/IPwd) 1_‘?_\@
General

Puede hacer g

1valdar configuracdn al salr Opdones avanzadas...

Aceptar Cancelar

Comment that in the indications of the OpenWrt Web, they also configure the Default Gateway, with the
IP of the router 192,168,1,1, but | have not needed to do it.

NOTE: At the end of this tutorial it is indicated how to configure a static IP in other operating
systems.
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Now it is time to put the router in flashing mode, and for this, with it being off, using a clip or
something similar, we activate the Reset button that is located between the USB connector and
the power switch, we turn on the router and We keep pressing the Reset button for about twenty
seconds while it boots.

By means of an Ethernet cable we will connect the computer with any of the four ports available
to the router, called the LAN interface.

If everything has gone well, when entering the IP address in the browser of the computer
that we are using, the page that allows us to change the firmware of the router will appear:

Archivo Editar Ver Historial Marcadores Herramientas Ayuda
19216811/ X e
¢ C @ O & 19216811

Update Software(CFE Version : 1.0.37-110.11-2)
Step 1: Obtain an updated software image file from your ISP.
Step 2: Enter the path to the image file location in the box below or click the "Browse" button to locate the image file.
Step 3: Click the "Update Software” button once to upload the new image file
NOTE: The update process takes about 2 minutes to complete, and your DSL Router will reboot.

Software File Name: | Examinar.. | openwrt-21.02.1-becm63xx-generic-comtrend_ar-5387un-squashfs-cfe.bin 2

1 [ Update Software

Now we click on the “Browse...” button and select the OpenWrt firmware file that we had
previously downloaded and click on “Update Software”.

After several minutes the router will boot with the new OpenWrt firmware installed:

OpenWrt

No password set!
There is no password set on this router. Please configure a oot password to protect the web interface

Authorization Required

Please enter your usemame and password

Username root

Password

Powered by LuCl openwrt-21.02 branch (git-21.295.67054-13df80d) / OpenWrt 21.02.1 r16325-88151b8303

As soon as it starts, it asks us to put a password on the administrator account (root).
It is advisable to do it to get into the habit of setting passwords to administrator accounts, and so
that it is not constantly reminding us.

We write the new password and press the “Login” button.
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ADD NEW SOFTWARE

Once OpenWrt is installed on our router, since we want to use it as an interface for a USB RTL-SDR
stick, we will have to load the corresponding software to carry out this task.

In order to add the software to the router we have to connect it to the Internet, but since it still

has a fixed IP address (192.168.1.1), we have to do something so that it can establish a connection
with the software servers.

What we will do is change this fixed IP address of the LAN network for a DHCP client, so that the
router that we have in our home (with Internet access), can assign it a dynamic IP address and thus
we will have access to the Internet in the rotter Comtrend.

To do this we enter the Network Menu , Interfaces and press the Edit button of the interface
"LAN":

- c & O & 19216811/

Intarfaces

Interfaces

Protocol: Static address
Vi :l‘itarme 0h 1m 515
2 ) RX: 62 51 KB (572 Pkis.) Rasiart 2% _— ‘
T: 265 88 KB (636 Pkts |
IPvd: 192.168.1.1/24

brdan

Save & Apply | = a Resst

Powered by LuCl openwrt-21 02 branch (git:21.295 67054-13df80d) / OpenWrt 21.02.1 r16325-88151b8303

Now in the Protocol drop-down menu , we will change “ Static address” to “DHCP client”:

Interfaces » LAN

General Settings

Status #® Device: br-lan
Uptime: Oh 3m 12s
NAC: S
RX: 94 26 KB (804 Pkts.)
TX: 420.07 KB (895 Pkts.)
1Pv4: 192.168.1.1/24

Protocol  DHCP client v q:-:‘_.=
Really switch protocal? Switch protocol
Device 7 br-lan

Bring up on boot

Dismiss E

Press the "Save" button and for this change to take effect, once we go back to the Menu
Interfaces, we will press the “Save & Apply” button.

After a few seconds, the router will have changed its configuration and will be waiting for another
computer to assign it a dynamic IP, and then communication with the computer to which it was
connected will be lost.
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In order to reestablish the connection with the Comtrend router, we have to connect the computer
with which we are working, to the same local network in which it is now connected, which is the one
that will provide us with Internet access.

The most common thing is that we connect them to the router that we have in our house, which
will normally have four Ethernet ports.

Although the Comtrend router is now ready to establish a connection, the computer still has a fixed
IP (192,168,1,5) and it is also necessary to change it to a dynamic IP configuration.

In a similar way to how we have previously entered the configuration of our network card, now we
do it so that it becomes dynamic:

Propiedades: Protocolo de Internet versién & (TCP/PW) [ 7 |jmicm]

nte

[ vaidar configuracidn al salic | Cpciones avanzadas..,

| Aceptar Cancelar |

When we have all this working (we can access “https://www.google.es/” in our browser to
confirm that the computer is connected correctly), we have to connect to the Comtrend router
again, but now we do not know the IP address what he has, and we'll have to find out. There are
several ways to do it (we are not going to go into it in depth so as not to

lengthen this tutorial even more), but the simplest thing is to enter the Web that our router has
with Internet access and search for the information of the clients connected to it.

There are also APPs that allow you to identify all the devices connected to a local network.

Once we know the IP of the Comtrend router, we will access it with the browser and
enter the password that we have previously assigned.

Now we will enter the “ System” Menu , “Software” and press the “Update lists...” button.

Software
Free space
96% (10.8 MB)
Filter Download and install package Actions

Clear 0K p || Upload Package Configure opkg

No packages
Package name Version Size (.ipk) Description

No information available

Powered by LuCl openwrt-21.02 branch (git-21.295.67054-13df80d) / OpenWrt 21.02.1 r16325-88151b8303
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After a few seconds, a list with all the software available for this version of OpenWrt will be loaded.

In some of the tests that | have carried out, there have been times when an error appeared when
performing this operation, but after resetting the router ( “System” Menu, “Reboot”), it was solved:

Reboot

Reboots the operating system of your device

Perform reboot

Powered by LuCl openwrt-21.02 branch (git-21.295.67054-13df80d) / OpenWrt 21.02.1 r16325-86151b8303

Now to filter between all the available software, in the “Filter” box we write “sdr” and what we are
looking for will appear:

Software
Free space
96% (1018 MB)
Filter Download and install package: Actions
sd Clear OK ik Upload Packags Configure opkg
Available
Displaying 14 of 4

Package name Version Size (ipk)  Description

dump1090 4041 32MB  Dumpl030 is a Mode S decoder spacifically designed for RTLSDR devices [ sta. |
librilgdr 0602 236KB  ril-sdr allows DVB-T dangles based on the Realtek RTL2832U to be used as [ nstat.. ]
open-plc-utils-sdram  bb50fE35-4 24KB  Utilty sdram from the Open PLC utilities package | instal
rth-sdr 0602 457KB  ri-sdr allows DVB-T dongles based on the Realtek RTL2832U to be used as Install <=
Powered by LuCl openwit-21.02 branch (git-21 295 67054-13df0d) / OpenWit 21.02.1 r16325-88151b8303

Since what we want to install is the rtl-sdr function, we will have to install the packages that appear
in the second and fourth rows.
If we install the “rtl-sdr” package first (fourth row), the “librtlsdr” library package will also be installed.

The most observant will have seen that the "dump1090" package is also available , which is another
thing to take into account and that will allow the most curious to continue investigating ;)

Don't worry, we're almost done.
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If we wanted to leave the Comtrend router connected to our local network, we would not have

to change anything else in said router, but since this project is designed to possibly be installed
on the terrace (in a waterproof box, etc.) connected to an RTL- SDR, which in turn will be
connected to an antenna, | think that as a precaution it is best to leave it isolated from the rest of
the equipment with a network connection in our home.

To leave the router separate from our home network, we will set a static IP on the router

again, with which we will have to leave the parameters of our LAN interface, as they were
before:

Interfaces » LAN

General Settings

Status 22 Device: br-lan
Uptime: Oh 1m 17s
MAC:
RX: 112.05 KB (789 Pkts.)
TX: 358.67 KB (664 Pkts.)
IPv4: 192.168.0.60/24

Protocol Static address v

Device & br-lan v

Bring up on boot

IPv4 address 192.168.1.1

IPv4 netmask 255.255.255.0 .

IPv4 gateway

IPv4 broadcast

IPv6 address

EYE! With this step, if we make a mistake and configure it wrong, we will not be able to
connect to the router and we will have to start over from the beginning.

On the computer we will also have to set the static IP 192.168.1.5 again.
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START RTL-SDR APPLICATION

Now that we have the RTL-SDR program installed on the router, we will have to start it manually.

It would be interesting to automate this task so that when you connect the router, it will
start automatically, so | encourage you to look for a possible solution to do it, and | would appreciate it if

you indicate it to me so | can add it to this tutorial.

Now we are going to connect to the router via SSH, through a client that uses this communication

protocol.

As | usually use the PUTTY program ( https://www.putty.org/ ), is the one with which | am going to explain

it to you.

Once the SSH client is installed, we will indicate the IP that the router has (192,168,1,1), leaving for

default port 22, and press “Open”:

BR PuUTTY Configuration

_____

About

Basic options for your PuTTY session
Specify the destination you want to connect to
Host Name {or IP address| Port
192.168.1.1 2
Connection type

Raw Telnst Rlogin @ SSH Senial

Load, s or delete a stored session

Saved Sessions

Default Settings

Close window on exit

Always Never @ Only on clean exit

Open J ‘ Cancel

If the connection is established correctly, we will be asked to indicate the user (root) and the

password that we have previously established:

£P192.168.1.1 -

PuTTY

10


https://www.putty.org/




