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Assignment - 5

The due date for submitting this assignment has passed. Due on 2017-08-31, 23:59 IST.
As per our records you have not submitted this assignment.

1) Consider the maximum likelihood (ML) multi-antenna channel estimation 1 point
problem with N transmitted pilot vectors X(k), pilot matrix X and receive vector y. Let
the channel vector be h = [h, Ko, ..., hp]T . Let the noise samples v(k) be
independent Gaussian with zero-mean and variance 61%. Let R denote the covariance

matrix of the noise vector v = [0(1), 0(2), ..., v(N)]T . The ML estimate of the
channel vector h is,
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No, the answer is incorrect.
Score: 0
Accepted Answers:
N L/ N :
<Z ;x(k)xT(k)> <Z ;x(k)y(k)>
k=1 "k k=1 "k

2) Consider the MIMO channel estimation problem with pilot vectors 1 point
x(1) = [3, 21", x(2) = [-2,3]7,x(3) = [4,2]",x(4) = [2,2]". The received
output vectors y are
y() =[-2,1,-31",y(2) = [-1,3,3]",y(3) = [-1,-2,2]",y(4) = [-3,-1,1]".
The size of the MIMO system is,

3x2
2X?2

2X%X3
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3x3

No, the answer is incorrect.
Score: 0

Accepted Answers:

I3x2
3) Consider the MIMO channel estimation problem with pilot vectors 1 pg
x(1) = [3, 217, x(2) = [-2, 317, x(3) = [4, 217, x(4) = [2, 217, The receivedﬁ

output vectors y are
y(1) = [-2,1,-31".y(2) = [-1.3.3]".y3) = [-1,-2.2".y) = [-3.-15
As described in the lectures, the pilot matrix X for the MIMO channel estimation problem

above is,
= in
-2 3
X == +
v
2 2

3 =2 4 2
X =
-2 3 2 2
No, the answer is incorrect.
Score: 0
Accepted Answers:
3 -2 4 2
X =
-2 3 2 2
4) Consider the MIMO channel estimation problem with pilot vectors 1 point

x(1) = [3,-21",x(2) = [-2,3]",x(3) = [4,2]",x(4) = [2,2]". The received
output vectors y are

y(l) = [_2’ 1’ _3]T’ Y(Z) = [_1’ 3’ 3]T9 Y(3) = [_1’ _27 2]T’ Y(4) = [_3’ _1’ 1]T .
As described in the lectures, the output matrix Y for the MIMO channel estimation

problem above is,

vo |2 1 -3 ~1 3 3
-1 ) 2 _3 -
(2 1 -3
vo|! 3 3
~1 -2
| -3 -1 i
-2 37
vo|! 3 3
~1 )
| -3 -1 1
T
) 1 - —1
v 3 3 3
-1 ) 2 _3 - 1
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Channel No, the answer is incorrect.
Estimation, SLS Score: 0
Example
Accepted Answers:
—2 I
-1 3 3
Y =
-1 -2 2
-3 -1 1
5) Consider the MIMO channel estimation problem with pilot vectors 1 pc

x(1) = [3,-2]",x(2) = [-2,3]",x(3) = [4,2]",x(4) = [2,2]". The received
output vectors y are

Y(l) = [_23 1’ _3]T7 Y(Z) = [_13 3’ 3]T’ y(3) = [_1’ _29 2]T7 Y(4) = [_3’ _1
. The LS estimate of the MIMO channel matrix is given as,

YX' (x7Xx)!

B &0

XT'x)"'xTy
YXx7(xx?H!

xXxH'xTy
No, the answer is incorrect.
Score: 0
Accepted Answers:
YXT(xx?)!

6) Consider the MIMO channel estimation problem with pilot vectors 1 point
x(1) = [3, —2]T,x(2) = [—2,3]T,x(3) = [4, 2]T,x(4) =[2,2]". The received
output vectors y are
y() = [-2,1,-31",y(2) = [-1,3,3]",y3) = [-1,-2,2]",y(4) = [-3,-1,1]"

. The pseudo-inverse of the pilot matrix X is,

B 5T
X = -2 3
4
| 2 2
-3 5T
1
|2 3 [ e 0 ]
4 1
21
[ 2 2]
X = 3 -2 4 2 ]
-2 3 2 2
| 5 0 “ 3 -2 4 2 ]
N 1 _
| 0 o 2 3 2 2
No, the answer is incorrect.
Score: 0

Accepted Answers:
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3 -2
SHE
4 2 0 57
2 2
7) Consider the MIMO channel estimation problem with pilot vectors 1 point

x(1) = [3,-2]17,x(2) = [-2,3]",x(3) = [4,2]",x(4) = [2,2]". The received
output vectors y are

y(l) = [_2’ 1’ _3]T’ Y(2) = [_1’ 39 3]T’ Y(3) = [_1’ _27 2]T’ Y(4) = [_3’ -1 f .
The estimate of the MIMO channel matrix H is,

G 21 -17 8 u
3113 20 17
PR in
17 29
1 15
_25 23
17 29
G 22 21 11
51 15 -17 27
_l4 _1
33 21
_13 1
33 21
_5 21
33 21

No, the answer is incorrect.

Score: 0
Accepted Answers:
_14 _L
33 21
_13 1
33 21
3 21
33 21
8) Consider the MIMO channel estimation problem with pilot vectors 1 point

x(1) = [3,-2]",x(2) = [-2,3]1",x(3) = [4,2]",x(4) = [2,2]". The received
output vectors y are

Y(l) = [_2a 1’ _3]T7 Y(Z) = [_1’ 3’ 3]T7 Y(3) = [_1’ _29 2]T’ Y(4) = [_3’ _19 1]T .
Let the noise samples be IID Gaussian zero-mean with variance —6d B. What are the
variances of the estimates of coefficients in any row of the MIMO channel matrix?

No, the answer is incorrect.
Score: 0

Accepted Answers:
1 1
1327 84

9) Channel equalization refers to 1 point
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Removing the effect of ISI
Making all the channel gains equal
Making all the transmit powers equal
Making the channels of different users equal
No, the answer is incorrect.
Score: 0

Accepted Answers:
Removing the effect of ISI

10Consider an Inter Symbol Interference channel

channel matrix H for this scenario?

1 % 0
1
_0 1 3
[ 1
1 3
1
| 3 1
‘% 1 0
| 0 1 1
[ 1
1 3
1
| ! 3

No, the answer is incorrect.
Score: 0

Accepted Answers:
1

1 3 0

0 1
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End

P
y(k) = x(k) + %x(k — 1) + v(k). Letan r = 2 tap channel equalizer be designed
this scenario based on symbols y(k), y(k + 1) to detect x(k). What is the effective

BEOCE

5/6


https://onlinecourses-archive.nptel.ac.in/noc17_ee19/unit?unit=117&lesson=156
https://onlinecourses-archive.nptel.ac.in/noc17_ee19/course
https://nptel.ac.in/
http://www.nasscom.in/
https://www.facebook.com/NPTELNoc/
https://twitter.com/nptelindia
https://www.youtube.com/user/nptelhrd
https://www.linkedin.com/company/nptel/
https://plus.google.com/u/0/+nptelhrd

26/07/2020 Estimation for Wireless Communications - MIMO/OFDM Cellular and Sensor Networks - - Unit 6 - Week 5 - Inter Sy...

Government of India
Ministry of Human Resource Development

Powered by

Google

BEGQOEE

https://onlinecourses-archive.nptel.ac.in/nocl7_eel9/unit?unit=117&assessment=152 6/6


http://mhrd.gov.in/
http://www.google.com/
https://www.facebook.com/NPTELNoc/
https://twitter.com/nptelindia
https://www.youtube.com/user/nptelhrd
https://www.linkedin.com/company/nptel/
https://plus.google.com/u/0/+nptelhrd

