STATE. Network Improvement Through Phase Intercepting Gontroller ssU

UNIVERSITY

Christian Sanchez, Ceara Sullivan, Alexandria Walker IEEESUSTeCh2024 covenron

ENVIRONMENTAL

Syl KEYSIGHT Advisors: Dr. Mohamed Salem and Michael Vargas P o PPRRMA ] INQUIRY
L TECHNOLOGIES o SR I R

TECHNOLOGIES THAT IMPROVE AIR, WATER, ENERGY, FOOD AND HUMAN LIFE

Why anArray  c-cosem o r ol Beam Formation

g \ Wave Front d

e Signals can reflect, refract, and diffract, which changes e A single omni-directional antenna \ e Changing the attenuators and phase shifters
their phase and amplitude cannot be directed, but an array of ‘\\\\i “points” the beam

e Some environments create much more of these antennas can be V€@ O NNV VYV e Smallest beam is approx. 60 degrees for
INnferferences e Differences of phase and afttfenuation sat| A/ | 20 A2 | s A2 | oV primary lobe

e When 2 signals of opposite phase interact, they cancel between antenna in an array “point” AV Y J
completely the pattern L
o This can cause signal "dead zones” e With a directed beam, we reduce L g i

e Fast Fading and Slow Fading interference is a result of the effects of fast fading and slow e
these destructive interferences fgding iINnterference on the gigngl M Tinw of Arviyotat s ]

t Receiving power (dBm
nr ( ) F.Gross, “Smart Antennas,” in Smart Antennas with MATLAB®, 1st Edition, The
McGraw-Hill Companies, Inc. 2005, pp-207-211

/\ fast fading Pattern for O - 120 degree range

search Algorithm
' } ) slow fading g

r "
_11() i 2 : ; z
;” “ \ Set default angle Scan half of Nssiivg Scan half of W aasins Compare RSSI 'Pou)t in
) v Power On range —» angle range RSS| #1 angle range RSS| #2 Galias —>»  direction of
’ ' | '1 ' ' (0 - 180 degrees) (start - midpoint) (midpoint - end) highest RSSI
'V ; N A A A

-60 | | y(a [

270°

20 /

R ———

180° 0° 180°

Double angle | No Angle range at No Is pog;éirdlevel
?
| | ! > range max ¢ (>= Y dBm)
10 20 30 distance (m)
“Teletopix.org,” TELETOPIXORG, 23-Apr-2020. [Online]. Available: 1 1
T et S - e Green LED on Pattern for O - 60 degree range Pattern for 60 - 120 degree range

v

signal Tracking Orange ED o

Attenuators

e |In order to find the best pattern, we are changing the beam
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