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Outline

* Overview of labs in this course
* Hardware & software used in this course
* Resources and installation guide

e Homework of the first week



Purposes of Labs

* Learn how to bring theory into practice
* How to implement a communication system
* What are the challenges?
* How to overcome the challenges?

* From basic to advanced
* Techniques in labs can be extended to WiFi, LTE, etc.
* Understand the differences of these system



Lab Overview

* Basics of LabVIEW and USRP

* Digital modulation/demodulation

* Coded transmission (convolutional code)
* Wideband systems (OFDM transceiver)

* We will use real-world, over-the-air, real-time transmission to verify
our implementation!



Software & Hardware m abVIE‘ M

 Software: LabVIEW
e Graphic programming software
* Block-diagram based environment
* Available licenses for NTU students

* Hardware: USRP
» Software defined radio
* No need to worry about RF front end!
 Efficient communication system prototyping
* Experiment through real-world transmission
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LabVIEW

* Easy to operate
* Convenient application
* Good support for USRP
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Lab 0: Introduction to LabVIEW
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LabVIEW ]
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Resources

* BN IPIEEGE NEk

o FH="labVIEW”
« NaEkLabVIEW 2014 DVD1

* LabVIEWZEYNE(S (optional)
e LabVIEW 2014 Modulation toolkits (DVD?2)

o 557 575 National Instrument (&5 T &)
* http://www.ni.com/downloads/zht/

* [BZ et (SRR 205 [F e a

* http://forums.ni.com/
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NI USRP. o 5
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NI USRP RF B2 e 2284

NI USRP Configuration
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NI USRP RF B2 e 2284

NI USRP Configuration
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NI USRP RF B2 e 2284

NI USRP Configuration
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You will tune these parameters to see the effect in Lab1
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Install LabVIEW & USRP

Step-by-step tutorial



Step 1: Download LabVIEW

* Brought to you by NTU
* Only for NTU students

* ISO file

* Free resources: Daemons tool...

* May need an Nl account
* You can apply one with NTU
mail for free
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LabView (Fall 2014)

LabView (Fall 2014)

1.Software from the LabVIEW Core DVDs.
2.NI LabVIEW 2014 FPGA Module.

3.NI Device Drivers.

download DVD 1
(optional) DVD 2

NI LabVIEW 2014 FPGA
Module for Windows

NI LabVIEW 2014 FPGA  Filesize: 7.2G download F&#&
Module for Linux
NI LabVIEW 2014 for Filesize: 3.1G download F&&

Linux and Mac OS X
10.8.0 to 10.9.0

NI Device Drivers Filesize: 7.8G download Fi§
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Step 2: Install LabVIEW

2017/02/22

Select Installation Option

@) I have serial numbers for one or more products in this installer.

(7) I only want to evaluate products.

Select and activate products based on my serial numbers (Internet connection required).

Enter the serial number

NATIONAL
ymsmummrs

Privacy Statement

[ << Back ][ Next >> ]

)

[ Cancel

Communication Systems Lab, Sp17

18



Step 3: Install USRP modules

e Each group has one NI-USRP DVD
* Install on Lab PC or laptop with
CD-ROM

* For those who do not have CD-ROM
e Download from Nl.com
e Burnthe DVD to ISO file
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Step 4: Install Modulation toolkit

e The NI-USRP DVD contains Modulation toolkit

9 NI-USRP 14.0 E=REE
Features W7 NATIONAL
Select the features to install. ’ INSTRUMENTS"
_J_l NI-USRP 14.0 | National Instruments Lab¥IEW development
| LabVIEW 2014 (32-bit) Support components and examples.

-------- v | LabVIEW 2014 (64-bit) Support
--------- v | LabVIEW 2013 (32-bit) Support
------- v | LabVIEW 2012 (32-bit) Support
------- v | LabVIEW 2011 (32-bit) Support

gl_vl Toolkits

......... =3 ~| NI LabVIEW 2014 Digital Filter Design T

« % ~| NI Lab¥IE'w 2013 Digital Filter Design T f/

-------- X _~| NI LabVIEW 2012 Digital Filter Design T This feature will remain on the local hard drive.
--------- > ~| NI Lab¥IEW 2011 Digital Filter Design T
------- &= ~| NI LabVIE' 2014 MathScript RT Madu
------- > ~| NI Lab¥IEW 2013 MathScript RT Modu
-------- > ~| NI LabVIEW 2012 MathScript RT Modu
......... > ~| NI LabVIEW 2011 MathScript RT Maodu

I — 1 [LabVIEW Modulation Tookit .4 IR

m

< 1L »
Directory for LabVIEW Modulation Toolkit 4.4
CAProgram Files (x86)\National Instruments\Modulation Browse...

[Fleslore Feature Defaults] [Disk Cost] [ << Back ][ Next >> ] [ Cancel ]
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Alternative method

* Download from NI support
* NI-USRP 14.0
e http://www.ni.com/download/ni-usrp-14.0/4999/en/

e Or search “NI USRP” at the support page of NI website
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Alternative method

NI Modulation Toolkit

* NI Account required

“‘?NATKMIAL
’ INSTRUMENTS'

&i& (Taiwan) VvV

FEHMRIRR<

Teng-Hui... | &

2017/02/22

BE - X8 > TH# > NIELTH - 38R

1eFSERENE
=31
Downloads
Product Downloads
Drivers

Camera Network

DataPlugins

Ehn FEER

Product Downloads =

S/MkiE

v Ed

LabVIEW Add-ons (13)
RF (11)

v BRE

4.4(1)
4.3.4(1)
433 (1)
411 (1)
4101

Product/Version

LabVIEW Modulation Toolkit
433

NI Modulation Toolkit 15.0

Modulation toolkit

Language

English
Japanese

English
Japanese

Operating System

Windows 7

Windows Vista

Windows XP 32-bit
ndows Server 2008 R

Windows Server 2003 R

2 64-bit
2 32-bit

Windows 8.1

ndows Vista

ndows XP (SP3) 32-bit
Vindows Server 2012 R2 64-bit
findows Server 2008 R2 64-bit
Windows Server 2003 R2 32-bit
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Open project file

e All USRP lab will be given as a LabVIEW project

LabVIEW
3 Lo AL s b - e bl
File Operate Tools Help

B abvVIEW ( )

M‘ m‘ Open|project file

—

[ P Lol

I LAl Rocct Glae
, =
2 Select a File to Open
— -
@Qv‘ |2 » Teng-Hui » T » ntu_commlab_usrp_lab_1
HagE v FHEERR
wRNERE x
23 Dropbox [l lab1_histogram 26 KB
b Google ZEEE [#) lab1_normalGen nstrum 16 KB
B TE |, lab1_sigGen VInstrum... 19KB f
W sE [#) lab1_uniformGen nstrum 18 KB
T BEOOE £ [l lab1_usrp_waveformGen_RX VInstrum... 41KB
[#) lab1_usrp_waveformGen_TX s 51KB
p.
o EmE m:l ntu_commlab_lab_1 | N Pr | 5KB
Jedy Choose this one
=&
¢ g :" {52 B 8: 2016/3/2 T4 04:10
! Bl
= BR
W SEEE
L v
EEEZE(N): ntu_commlab_lab_1 v [All LabVIEW Files (*.vi;*.ctl;*.vi v]
[ ox J[ =a |
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USRP Guide

Step-by-step Tutorial



How to use USRP?

* Connect the power line, Ethernet cable, antennas

2017/02/22 Communication Systems Lab, Sp17
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How to use USRP?

* Configure the IP address as follow

e
1w ZEle > ERAZEEE > Z2ESs

Howmm .,  EESEEw=E smsEss 0 SxessEss  gESESS0DT

0 7xi=ss ooz !
‘ EERERECBTE 44 (TCP/IPvA) - RS X !:_ ETERER

£H e RIELR

—s >4 e Bluetooth Device (Personal Are...
=

MELHEBTESENE  TOLRSENERG IPRT - F8 B4R
SRERARESESIENIPEE -

S

Configure the IP|address of your Ethernet card (IPv4)

F O EFERE IP {U3L(0)

K ® EETFIRI IP {Uk(S):

§ IP t3H0): (192 168 10 . 1 |
E FEESZ(): [255 255 255 . 0 |
E BERWEQO): [192.168. 10 . 2 |
I

4

@ {EET 587 DNS GRS (E):
{E5 DNS FEEP): | ]

Efh DNS FEE(A): | S \

W0 EEWV)...

— . s
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How to use USRP?

* Open “NI-USRP Configuration Utility”

r 4

‘)@: NI-USRP Configuration Utility ‘

@ PowerPoint 2013

FHa

FENARR

mARER

HRPRZE
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How to use USRP?

See things similar to the following if you setup correctly

"1, NI-USRP Configuration Utility " L=l =

-

Devices | USRP2 SD Card Bumer | N23o¢NI-2930x Image Updater |

Device ID | Connection | TypeRevision | Image Status | _Ethernst
192.168.10 2 Ethemet NI USRP-2932
192.168.10.3 Ethemnet NI USRP-2932 golbcied [F Addtess
|192.168. 10 . 2
New IP Address
Change IP Address
Refresh Devices List
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Update the FPGA firmware

If there’s something wrong:
. =

o

NI-USRP Configuration Util'? [
Choose these files
| |

Devices | USRP2 SD Card Bumer  N2:0¢NI-29x0¢ Image Updater |

Browse |

Firmware Image IC:\Progmm Files (x26)\Wational Instruments\NI-USRPyimagesini292x_fw bin I
FPGA ImagelC:\Progmm Files (x26)\Wational Instroments\NI-USRPyimagesini292x_fpga.bin I Browse |
Device ID | Connection | Type/Revision | Image Status |
192.168.10.2 Ethemnet NI USRP-2932
192.168.10.3 Ethermnet NI USRP-2932
Find Devices Manvally Add Device WRITE IMAGES

Communication Systems Lab, Sp17
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Treat USRP gently!

Have fun!
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Warm up

* You can learn to use Labview and USRP on this
website

http://www.labviewpro.net/
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Contact information

e Contact TAs for any problem you cannot solve
5y
* 104942057 @ntu.edu.tw
JE TR
* d02942012@ntu.edu.tw
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