
Beamforming and. Angle of Arrival (AoA)

③ Omnidirectional antennas : radiate signals equally in all directions
,

Directional antennas : Direct the radiation more in 1
,

certain directions and less in others . q

③ creating such non - circular radiation patterns ⇒ Beamforming → Spatial
Filter
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③ say , these antennas transmit an at the same time ?

↳ what signals win you receive from different locations ?

③ consider nearby locations. first : xl,

↳ The aggregate signals at these nearby #locations vary based on the location .↳ No pattern is visible as you more .
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③ • AU antennas transmit

• say Rx receives Solt)

from antenna ao . . .

and silt) from antenna ai
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③ Now
,
assume (no echo or multipath) .

↳ Then what is the difference between Solt) and S
,
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How can we mathematically write that silt) = Solt) phase shifted by d = 2¥ dcoso
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⑨ Beam Rotation
Now I want the main lobe to point towards

↳ i.e.
,

towards o
.

↳ How ? By making signals from an antennas

so
, first let's see how signals add up along
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③ ANGLE OF ARRIVAL (AOA)

¢ e a
signal arriving from
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Antenna array needs to
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How can you estimate AoA ? Wen
,
similar concept as beamforming

② Say received signal is now
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⑨ From this received vector

,
how do you detect O ?

↳ answer:

↳ Algorithm :

for Oi = A search over all AoA O

{
di = I calculate phase shift
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L
⑧

R

la certain direction)

Angle of Arrival (AoA)O
Direction ofArrival (D.A)

Yo as (2xft) e50

as (25ft +b) ejp
i

i

YN-1 cos(25ft+(N-14) e(N-10

Try to delay and sum for all possible e.

~ i2 to t

↳dass di
-j0-5...- j(N-1A Yo

dot product.
e 2

.

-m
=ejki fi

(Coi, 0)



A

man
i ' I 7

i
- a a

AoA =

③ Now
,
let's assume sending in parallel .

↳ can we still decorate the AOAS ?
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③ Now how can you decode

↳ Answer : Looking for a certain phase pattern →
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③ modelling noise I = AS +
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