Lab 1: Labview and USRP

NTU Communication Laboratory
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» Queue modules:
v' Get queue status
v' Enqueue
v' Dequeue

» Modulation toolkit:
v System parameters
v’ Pulse shaping coefficient generator
v" AWGN channel simulator
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Exercise-packet formatter

o T —MBEAMEHAFEENEESN  BRZFEHINN F:

preamble header

payload

® SWAIINEE

O preamble: ¥R E#inAEWR - BRIN—EREZM - (FRMEZ ERBERER

AR RABENRNERLUE  UEES

O header: £ EIRI1REE - ZEHE BB EASTNERN

O payload: S EEHF RS
® Y{oT ¥ B #%FF 1 822 Discuss with your team members
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Exercise-packet transceiver

® Suggested structure:

System
Configuration

Text input processor
(string to bits)

Text outout
processor

(bits to string)
I

v

*

packet formatter packet parser
(bits to frame) (frame to bits)
¥ | A

[ ] Already done for you

D Your work

See file on website for detail

Waveform generator
(Lab 2)

Waveform converter
(Lab 2)

Channel
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PC
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USRP E{ERTE

USRP #EWimE1F R 12

PC

1. Initial session¢

USRP

Overflow? Too much data in USRP!

PC

2. Request datal T

—» USRP
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fetching signal

USRP

PC

¢3.

USRP
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Tips for debugging USRP error

1. Check the RF parameters and configuration control
2. Search articles in NI forum

3. Ask TAs or teacher
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From LabVIEW to USRP

Labl example: sinewave signal generator
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Signal process%nq loops s fare T loo

E...

B
1

‘ower Spectrul

= Power spectrum

stop
: .
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Create USRP Interface

<] Functions

QL Search|
»

Step 1: find USRP modules
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Numeric Boolean
Comparison Timing

Synchroniza_. Graphics &

Report Gen

Measurement /O

Vision and Motion

Mathematics

Signal Processing
Data Communication
Connectivity

Express

Favorites

Selecta VL
Real-Time

FPGA Interface

»@system stop

sampling ra

421 Instrument /O

UEINERS
=
[E
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VISA

=
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USRP configuration interface

Step 2: config. blocks .

%
4 I Q, Search I 2, Customize~ l

niUSRP Ope... niUSRP Con.. niJSRPWrit_. niUSRP Clos.

cccccc d 10 rat:
USRP canfiguration bz Dialog/merge efror
1Q rate gan coerced carrier fre

4 I QSearch I %Customizev l
tenna number

niUSRP Ope... niUSRP Con... niUSRP Con... niUSRPIniti.. niUSRP Fetc... r
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Create USRP-LabVIEW Iinterface

Step 3: create TX/RX loops
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]

=T

USRP TX loop
Shift register
7
Tx @

4 | @ Search | €, customize~ |

niUSRP Ope... niUSRP Con... niUSRP Writ.. niUSRP Clos...

CDB Cluster +

Copy of global variable

[®zzemston]- g

number of samples

USRP RX loop

=

|CDB Cluster v“

Rax

B l Q, Search I &, Customize~ I

niUSRP Ope... niUSRP Con... niUSRP Con... niUSRPIniti.. niUSRP Fetc... niUSRP Abo.. niUSRP Clos...

|
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Modify RX loops

coerced IQ rate

USRP configuration] le
S
1Q rate gan coerced carrier frequency

device names

=

device names 2

B o]

]

Queue for USRP RX
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Modify TX loops

[ No Error vh

coerced IQ rate

1Q rate = sampling rate

l USRP TX loop

&) FALSE case

e

«

USRP data cluster:
t0: no use for now

dt: time deviation for samples
Y: data array

@ [@omem o)

; gy
=N
| | mo :

|.sy5tem stcpr|~

sampling rat
E.
(T

o[l

&
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duration

Waveform Graph
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Modify signal processing loops

coerced IQ rate

duration

Waveform Graph

Nl

o]

Remove iteration time control since

( rogram involving hardware are slower
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NI Modulation Toolkit Installation



NI Modulation toolkit

b nicom ERFE - Filter x

y/ap/tech/lang/zht/pa/1/sn/ssnav:pdl/fil/AND(nilanguage:en, % 20phwebnt:5439,0R(nicontenttype:addon,nicontenti v %

® Search “NI modulation

toolkit” on NI support
Website Product Downloads | =  #2.4@ss E|

EE A4S eec BBC - Homepage [l good course [l english leaming

B PR

@ FET R—EES 7 F T ERAS A T e A R A EE T HIRE -

® Download the latest
version . EE EmIPE~ iR 10 -

BT 1-5TEEER (5 1)

Product™ersion Language Operating System Release Date Download

. Enter I|Cense number NI Modulation Toolkit 16.0 English Windows 10 2016 June T

Windows 8.1 32-bit

Windows 8.1 64-bit
(same as LabVIEW Windows 7 321

Windows 7 64-bit

Windows Server 2012 R2 64-hit

2014) Windows Server 2008 R2 64-hit

NI Modulation Toolkit 15.0 English Windows 8.1 2015 June T
Japanese Windows 8
Windows 7

Windows Vista
Windows XP (SP3) 32-bit
Windows Server 2012 R2 64-hit
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Location of modulation toolkit in LabVIEW 2014
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