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Directions for Final Project

HmSingle USRP:

& Audio streaming system
@ Video streaming system
@ ZigBee(900 MHz) Receiver implementation

BTwo USRPs:
€ MIMO-STBC
€ MIMO-OFDM
€ Spectrum sensing system
@ Distributed communication system
€ Multiple access communication
@ Gesture recognition



Audio Streaming

BChallenges:

€ Convert analog audio data to
digital audio data

@ Real-time transmission

B Resources: I
@ LabVIEW real time module

& LabVIEW built-in audio player
(wav. only)
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Video Streaming

BChallenges:
@ Real-time transmission %@mmﬁgmﬁ
€ Smoothness of display quality muﬁ-ﬂmﬂgﬁ —
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ZigBee(900 MHz) Receiver Implementation

BChallenges:

@ Receive signals from commercial
communication devices (ZigBee)

& Building receiver from scratch

B Resources:

@ A pair of ZigBee commercial
devices

€3802.15.4 standard document
¥ XBee device software

Source: https://www.digi.com/
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MIMO-STBC

BChallenges:
@ Space-time block codes
among multiple antennas
€ MIMO transmission

B Resources:
@ NI-MIMO cable

& Template of LabVIEW MIMO
script
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MIMO System Model

h,
| h ..
- _— ’
h
A
‘I
‘ % ' h,. ‘
Space=time = R
- ' ", 2
encoder ‘h X “‘li
- 1

h ¢
n

.

Final Project Introduction




MIMO-OFDM

BChallenges:

@ Space-time codes among

multiple antennas

€ OFDM subcarriers across
antennas

B Resources:
& NI-MIMO cable

& Template of LabVIEW
MIMO script
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Figure 2.4-3 Reference Signals Transmitted Sequentially to Compute Channel Responses for
MIMO Operation
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In order to successfully receive a MIMO transmission, the receiver must determine the channel impulse response from
each transmitting antenna. In LTE, channel impulse responses are determined by sequentially transmitting known
reference signals from each transmitting antenna as shown in Figure 2.4-3.

[1] Jim Zyren, “Overview of the 3GPP Long Term Evolution Physical Layer,” 3GPPEVOLUTIONWP, 2007
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Spectrum Sensing

MChallenges: Types of spectrum Sensing
@ Sense the spectrum occupancy
@ Spectrum sensing accuracy | Kot
BResources: e | || oot
@ Cognitive Radio research —
€ Cognitive Radio Techniques on NI USRP

[1] https://chandrahaststy.github.io/Cogintive-Radio/#ss

Cytioatnionary

[2] https://www.slideshare.net/AnupamYadav15/cognitive-radio-spectrum-sensing-1586-ppt
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Distributed System

BChallenges:

@ Clock recovery and carrier
frequency offset correction

@ Construct reliable wireless 1 «s R
communication RS P

Scatter plot ] _ Scatter plot

Quadrature
o
* LAt
T, o Bel N2 -
[}
Quadrature
o

BResources: | -
# (1] Digital communications: IR AT
a discrete-time approach '

€ GNUradio Doxygen
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https://gnuradio.org/doc/doxygen/

Multiple Access Communication

BChallenges:

€ Implementation of schemes

such as: TDMA, FDMA, CDMA. | /s
€ Handshaking protocols e
implementation 1 |
BResources: . 5\/
@ LabVIEW Synchronization Timo
modules FDMA

€ MIMO cable
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Gesture Recognition

BChallenges: 0.
@ Tracking Doppler shift and , ‘ .

\ ' d - \ d
multipath distortion . - '\
. . b h y »-\\( ‘Lﬂt_’ / \\
& Differentiate movements R Ly ° W)
from received signals - -
BResources:
€ WiSee :
amb N o a -
& MIMO cable 6 ) G5 ° 1
- 7 ft. & 19.7 ft. o
d) Through the Wall (e) Through the Corridor f) Through the Room

Figure 8—Scenario layouts.

1. Qifan Pu, Sidhant Gupta, Shyamnath Gollakota, and Shwetak Patel. 2013. Whole-home gesture recognition using wireless signals.
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http://wisee.cs.washington.edu/
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