
5.2 Innovations by the Faculty in Teaching and Learning 

Following are the innovative techniques incorporated by the faculty in the teaching and 
learning process: 
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Programming 
Digital 

Kambalimath Verilog 
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Design using 
Verilog 
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Programming 
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electronics 
system 

ANNEXURE 5.2 

Aircraft 
electronics 
and system 

Innovation incorporated in Teaching and Learning 

Demonstration of complex DSP concepts through 
simulation using MATLAB. 
Interactive contents on topic Fast Fourier 
Transform. 

https://docs.google.com/presentation/d/1WYMCg 
7GBVueFVwJVROS1vEg EAueqKËc/edit?usp=drive li 
nk&ouid=101099264730601342587&rtpof=true&sd 
=true 
Assignments for the subject multimedia 

communication handled by the faculty. 
https://cassroom.google.com/c/NiOyODQ4Nzg1Nz 
Uy/p/NjUWNTIyNjQxNTk3/details 
Testing models 
https://forms.gle/qGRRW723Q753JAW76 

Self evaluation by students after their presentation: 
as part of assignment 
A rubrics is prepared for evaluating the student 
performance after their presentations and they are 
made to fill the goggle forms by themselves so that 
they can find out by themselves how they 
presented the assignment. 
Power point presentations, Demonstrations of 
network equipments in the classes 

knowledge. 

Website is used for teaching Verilog Programming 
additional material. 

http://www.chipverify.com/ 
Project-Based Learning (PBL) 

Simulations 

Self-Paced Learning 

TEACHER FEEDBACK ON CURRICULUM AND 
INFRASTRUCTURE 2023 
24https://docs.google.com/forms/d/1f1o7tG DmVF 
8Y9 
VN2eKsePlga6gvPgRLrkFVM2XQZ5A/viewform?edit 
requested=true 

Presentation by group of students on topic given. 
The evaluation of the presentation was done using 



13. Dr. 
Viiavlakshmi 

S. Jigajinni 
14. Mamata J 

Sataraddi 
15. Dr. Ashok 

Sutagundar 
16. Dr. Ashok 

Sutagundar 

Aircraft 
electronics 
and system 
Network 
Analysis 
Data 
Structure 
using C 

Mobile 
Communicati 
ons 

Cne Google spread sheets. Link for the same S as 

given below. 
https://docs.google.com/spreadsheets/d/1pjcFe7 
E9s3TGEiK fUCeeYlm31PJFr9czwkxwtmcxM/edit?u 

Sp=drivesdk 
Smart board utilization 

Practical are done to clarify the theory concepts 

Power point presentations, Simulation of the 

programs through online classes 

Power point presentations, Demonstrations of 

network equipments in the classes 
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Professor and Head 
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Basaveshwar Engineeng Coflege, Bagalkote 

Department of Electronics and Connmunication Engineering 

Fast Fourier Transform (FFT) 

BVVS 

Algorithms 

N-1 

Relation to the DTFT 

n=0 

Dr. K. Shridhar 

21 

Xk) = X(e") rek 
n=0 

27 
N Let w= and w; = 

Xk) = X(e")= X(e) 

Lk= kw, 

DET is obtained by uniforasly sampling the DTFT at v, intervals 

Tiie interval , is the sumplny iterval in the frequeICy donain. It is caled 

frequcnT resolution hecA uSe it tells us the minimu frequency quntum of 

inforwation which we can have ahout tie signal. Smaller the value better 

the resolution. 

Relation to the z-transform 

rn) 

Non zero. 0<ns N-1 

x (n). 0<ns N-1 

elsewhere 0. 

X(k) = X(z)| 

elsewhere 

-e 

The DFT, X(k) represents N equally spaced samples of 

z-transform X(z), on the circumference of unit circle. 

Comments 

" When we sample X(z) on the circumference of 

unit circle, we obtain a periodic sequence in thel 

time domain. 

This sequence is a linear combination of the 

original x(n) and its infinite replicas. each 

shifted by multiples of N or-N samples 

" If x(n)=0 for n<0 and n>=N, then there will be 

no overlap or aliasing in the time domain. 



Important Points Lero-padding is an operation in which extra zeros are 
appended to the original sequence at the end of the 
SIgnal. The resulting onger DFT provides closely spaced 
sampies of the discrete Fourier transform of the original 
Sequence 

he zero-padding gives us a high-density spectrum and 
DoVides a better displav of the spectrum. But it does not 
provide high-resolution 
intomation s added to the signal: only additional zeros 

spectrum because no new are inserted n the data 

To get high-resoluton spectrum, we need more data. 
" iuoe the data. more the infomation 

Important Conputational Requirements 
" Total number of computations shouid be linear 

function rather than guadratic function of N. 

" Most of the computations can be eliminated using the 
symmetry and periodicity properties of Twiddle 
Factors 

H= Hn.N) = Wlk"N)a 
N 

Decimation-in-time FFTAlgorithm: DiIT-FFT Algorithm 

Decimation-in-frequency FFT Algorithm: DIF-FFTAlgorithm 

Divide & Conquer Method 

Sze 4 DEI 

2 6ndi iN 

Stze 2 DFT Sie 2 DFE 

Radix-2 FFT Algorithms 
(DIT-FFT Algorithm) 

Let N=2; then we choose M=2 and L=N/2 and divide x(n) into 
two N/2-point sequence. 

Above step is repeated. At each stage the sequences are 
decimated and the smaller DFTs are comnbined This 
decimation ends after v stages. 

The resultng procedure is called Decimation-in-Time FFT 
(DIF-FF) algorith, for which the total number of complex 
multiplications is: CN=Nv= Nlog,N, 

Using additional symetries Cy=Nv= N/2log ,N 



Radix-2 FFT Algorithms 
(DIF-FFT Algorithim) 

Choose L=2, M=N and follow the steps of DIT-FFT 
3lgorithm. 

* IiS SIgnal flow graph is transposed structure of the 
DIT-FFT structure 

" lts computational complexity is also equal to 
Ch=N=N2'i09,N 

Decimation-in-time FFT Algorithm 
most IS of decimation-in-time . The principie 

conveniently illustrated by considering the special 

case of Let N = An integer power of 2: N=2 

" Since N is an even integer, we can considerl 

Computing X(k) by separating x(n) into two N/2-point| 
sequences consisting of the even-indexed points and 

odd-indexed points in x(n). Mathematically X(k) is 
given by 

kC,.., N -1 (23) 

Merits of Radix-2 FFT Algorithms 

To reduce computational cornpiexity and increase 

it is necessary to computational efficiency., 

decompose N point DFT conputation into 

sUccessively smaller (N/2 NI4, NI8, N/16,. 

DFT computations. In this process We have to 

exploit both symmetry and periodicity property of 

complex exponentials 

W=Wn N) = W;-Mm 

wN/2=-W 

Separating x(n) into even-numbered and odd 

numbered points, we get new expression for 

X(K) 

Now substitute n=2r for an even and n=2r+1 for 

odd indexed samples 

(2 4) 



But we know that W? = WN2 
As a result previous equation (24) can be written as 

Each of the sums in equation (2.5) is recognized as an N2 point FT. Each of sunns need oniy be computed fOr k * 0 to N2 i0 give G(k) and Hk). Since each G(k) and H(k) are periodic in k with penOd N2 futher they can be decomposed into iwO N4 pOnt DETs. This process shoutd be contiiued ill wecach at tuO point DETs 

" Further G(k) and Hik) in equation (2.5) can be computed as indicated in the 
next slide 

The computational flow or the signal flow in computing X(k) 
according to Eq. (2.5) for an 8-point sequence, i.e. N=8 is shown in 
Figure below. 

Nmi 

Fistre 2.1: Flow grapih of the dedmation-in- time desonpoitian of an N N- S) pint pET inta -p snt DT 

On the same ines 

Where gr)=x(2) and hi)=h(2r+1) 



H the 4-point DFTs in Figure (2.1) are computed acCoring o equatiOS (2.6) and (27) then those computaticns would be Catrd as indicated Figure (2.2) drawn beBow 

N point . 

iure Fl ranh of decination-in tinue decohapasition of an point DFT into 

Spoint DETN = 8) 

In-place Computations 

In view of Figure (2.4), the Figure (2.3) gives the 
complete computational flow graph for the N 
point computation of DFT of N-point sequence, 
for N=8. 

An interesting by-product of this derivation is 
that, this flow graph, in addition to describing 
efficient procedure for computing the DFT, also 
suggestsa useful way of storing the original data 

and storing the results of the computation in the 
intermediate arrays. 

Inserting the computation indicated in Fiqure (2.2, into the flow 

graph of Fiqure (2.1), we obtain the complete flow graph of Figure 

3) 

(2.3). We have used the fact that Wn = (W,)2. 

oint 

oint 

x(0) 

it 

FNgure 2.3: Rlelt of mibetitutton of How graph of Figure (2 1) into Flow eraph of Figure 

(2.1). 

w. 

For N=8, N/4-point DFT becomes 2-point DFT. The 2 
point DFT of, for example, x(0) and x(4) is depicted in 

Figure (2.4). 

Figure 2.t: Flow graph of a two-pcint DFT (for N = 8) 



We shall denote the seguence of complex numbers resulting from the nh stage of computation as X.(0), where I=0,1,..N-1, and m=1,2, forming an input to the (m+ 1)et stage and producing an 
Output Xm() as the output from the (m+1)s! stage of computations, 

t can be seen that the basic computation in flow graph of Figure 

Figure .5: Flow graph of basic buttertv con1putation in Figure (23) 

(2.3) 

So the eguations (2.8) become 

ni) = Ka()+ iiKra (g) 

Kani(g) = Kae)� ii Kalg) 

X (9) 

Equations (2.9) are 
represented in the flow graph of 

Figure (2.6). 

W 

-I 

X (9) 

(2.9) 

t+ 

Fig°e 26 Fow grap. of áapified 
buttertty 

conpvtetion 
requíring only one complex 

uiipication 

The eguations represented by this flow graph are 

Kmui(z) 

Kmnla)- Kmo) + *Xmla) 

BecauSe of the appearance of the flow graph of Figure 

(2.5), this computation is referred as a butterfly 

Computation. 

Equations (2.8) suggest a means of reducing the 

number of complex multiplications by a factor of 2. To 

see this we note that 

(2.8) 

Combining the observations in Figures (2.6), (2.5), (2.4) and 

(2.3), the efficient FFT algorithm in the computational flow graph 

representation for N=8 is obtained as shown in Figure (2.7). The 

algorithm requires 
N/2log,N 

complex 
multiplications and N log, 

x(S) 

(3) 

w 

Figure 2.7: 
Conplete ttow graph of butterty 

conputatin to compute &pcint DFT 



Decimation-in-Frequency FFT 
Algorithm 

The decimation-in-time FFT algorithms were all based upon the decomposition of the DFT Computation by forming smaller and smaler 
subsequences. 
Alternatively decimation-in-frequency FFT algorithns 
are all based upon decomposition of the DFT 
Computation over X(k Car AI power of 2 i.e. 

N= 

we divide the input sequence into first half and the 
last half of points so that 

Thus on the basis of Equations (2.11) and (2.12) with 

and 

gta) = z(n) + z(n+) 

(a) = z(n) - z(n+) 

The DFT can be computed by first forming the sequences g(n) 

and h(n), then computing hn)W, and finally computing the N/2 

point DFTs of these two sequences to obtain the even-numbered 

Dutput points and odd-numbered output points, respectively. 

Separating k-even and k-odd, ie. k2r and k=2r+1, representing the 

even-numbered points and the odd-numbered points, respectively. 

so that 

{7 
u31 

W 

-peint 

k -0,1,...,N -1 

DFT 

stnce, *-(-1)* (2 10) 

The procedure suggested by Egs. (2.11) and (2.12) is 

illustrated through signal flow graph for the case of 8 
point DFT in Figure (2.8). 

N-point 

1-0,1, 

I =0,1, 

XO) 

-1 (2.11) 

x 

-1 (2 12) 

Figure 2.8: Flow ggaph of the decimation-in-frequency decomp aition of ar N-point con 

putstion into two point DFT computations, for N=8 



Proceeding in a manner similar to thet folowed in deriving the 
decimation-in-time algorithm, the final signal flow graph for 
computation is shown in Figure (2.9) 

Fue 20: Flow grsbh of the decinetioh-ih-freuehct decoboslt Soh o An R point DET 

cDhabtstioh 

Decimation-In-Time FFT Algorithms 
Makes use of both sVmmetry and periodicity 

Cons1der special case of N an integer power of 2 

Separate xn Into two seauence of iength NI2 
Even indexed sampies in the first sequence 
Odd indexec sanpies in the other seguence 

Xk = xínie 2- /Nkr Sxínje 

= Gk]- w;Hk] 

eve 

N/2 

-j2- /Nkr 

Substitute variabies n=2r for n even and n=2r+1 for odd 

N2 1 

Sx[n]e 2-/Nkn 
n odd 

G[k] arnd HK] are the NI2-point DFTs of each subsequence 

By counting the arithmetic operations in Figure (2.9), and 

generalizing. we see that the computation of Figure (2.9) 

requires N/2l0g,N complex multiplications and Nlog,N 

complex additions. ThUs the total computation is the 

same for decimation-in-frequency and decimation-in-time 

algorithms. 

Similar to decimation-in-time algorithm the computational 

flow graph shown in Figure (2.9) will indicate the in-place 

computation capability of decimation-in-frequency 

algorithm. 

Figure (29) is the transpose of Figure (2.7). 

Decimation In Time 

8-point DFT example using 
decimation-in-time 

Two N/2-point DFTs 
2(NI2)² complex multiplications 

2(NI2)² complex additions 

Combining the DFT outputs 
N complex multiplications 

- N complex additions 

Total complexity 
N/2+N complex multiplications 
N/2+N complex additions 
More efficient than direct DFT 

Repeat same process 
Divide N/2-point DFTs into 
Two N/4-point DFTs 

Combine outputs 

DFT 

-Nnt 

DFI 

-pn 

LDFT 

LDFT 

H 



Decimation In Time Cont'd After two steps of decimation ir tinne 

D 

ET 

Repeat until we're left with two-point DET's 

Butterfly Computation 
Fiow graph constitutes of butterflies 

at 

We carn impiement each butterfly with one multiplication 

Final conplexity for decimation-in-time FFT 

mth 

- (N2)iog,N complex multiplications and additions 

siuge 

Decimation-In-Time FFT Algorithm 
Final ow dranh for &- point decimation in time 

Complexity 

1 

Nlog,N compley multiplications and additions 

In-Place Computation 
Decimation-in-time flow graphs require twO sets of registers 

- Input and output for each stage 

Note the arrangement of the input indices 

Bit reversed indexing 

x,[o]= x[o] > x,[000]- xl000] 

x,1]= x4] X,[001]= x100] 
x,2]- x2]+ x,[o10]= xfo10] 

x,B]= x(6] x,[011]= x110] 
x[4]= x1]» X,100]= x[001] 

x,S]= xs]+ x,h01]= x(101] 

x,[6]- x3] x,110]= x011] 
x,b]= x]+ X,411]- x(111] 



Decimation-In-Frequency FFT 
Algorithm 

The DFT equatorn 

Split the DFT equaton into even and odd frequency indeYes 

Substitute variables to get 

x2r] 

- DFT: 
FFT: 

Similarth for odd-numbered frequencies 

256 

512 

X(2r]-x[n]w 

1.024 

x[n]wn 

2.048 

4,096 

The FFT is simply an algorithm for efficiently calculating the 

DFT 

Computational efficiency of an N-Point FFT: 

(NI2) log, (N) 

x(k]xn]w 

x(r-1]- (x(n) xn N/2)NG 

DFT Mutiplications 

66.536 

262,144 

1.048,576 

N/21 

4,154,304 

Tx[n - N/2]W 29 (xn] x0n N/ 2)w 

16,777,216 

FFT Vs. DFT 

x[n]w, 

1.024 

2,304 

6.120 

x0n]w; 

FFT Mutiplications FFT Eficiency 

11,264 

24,676 

Complex Multiplications 

Complex Multiplications 

64:1 

114:1 

206:1 

372 :1 

683:1 

Decimation-In-Frequency FFT Algorithn 
Final fow �ranh for 8 noint dacim atfon in franuency 

N Decimal Number : 

Bnary Equivalent: 

Bit Reversal 

Bit-Reversed Binary : 

Decimal EcuivaBent: 

000 

000 

001 

400 

4 

2 

010 

010 

2 

011 100 

410 004 

6 

5 

101 

101 

5 

6 

110 

3 

7 

11 

7 

The bit reversal algorithm used to perform the re-ordering of signals. 

The decimal index, n, is converted to its binary equivalent. 

The binary bits are then placed in reverse order, and converted back to a 

decimal number. 

Bit reversing is often performed in DSP hardware in the data address 

generator (DAG). 



Input signal must be fe-ordered using a bit reversal 
properly 

algorithm 
In-place computation 

Number of stages: log, N 
Stage 1: all the twiddle factos are 1 

Last Stage: the twiddle factors are in seouential order 

Groe 

Rrer 

DualNote 
ShacnC 

LPONT 
DFT 

PONNT 
DrT 

DFT 

N 

k-pONT 

N 

N 

N 

COMBNE 

DF 

CoMBSE 

N(21 

CFS 

(7) 

W. 

2-POINT 
DET 

2-POINt 
DFT 

2.POINT 
DFT 

2.POIN 
DFT 

STAGE 1 

Radix-4 Decimation-In-Time FFT 

Algorithm 

COMBINE 

}1 

2-POINT 

COMBINE 
2.POINT 

DFTE 

$TAGE 

COMBINE 
4.POINY 

DET6 

$TAE 

X(6 

X7Y 

A radix-4 FFT combines tvwo stages of a radixN-2 
FFT into onc, so lat half as many slages are 
rcquircd. 

The radix-4 buttertly is consequently larger and 
more complicated tlhan a radix-2 buttertly. 

N4 butlertlies are uscd in caclh of (log,N) 2 
slages, which is onc quarter lic nunber of 
buttertlies in a radix-2 FFT. 

calculations lhan a radix-2 FFT. 

Addressing of data and tWIddle factors is morc 
complex, a radix4 FFT requires lever 

"It can compule a radix-4 FFT S1gniticantly faster dan a radix-2 FFT 

Output signal must be 
properly re ordered using a bit 
reversal algorithm 

In plaCe computatfon 

Numbor of stages: log, N 

Stage 1 the twddle factors 
are in sequential order 

Last Stage all the twiddle 
factors are 1 

Hnner af 

uttertes 

Dua Node 
Spacng 

Taidde 

nent 

An 

x(n) = 

Lad, 

121 

yikl 

X(k) = 

REDUCE 
TO 4-poNT 

DET: 

1tAG 

DFTS 

REDUCE 
TO 2-0oINT 

DETe 

STAGE 

which is structurally similar to DFT, 

. 

2.PoT 

2.pONT 

2.PoNT 
DET 

2-PoINT 

Inverse Discrete Fourier 
Transform (|DFT) 

The inverse discrete Fourier transform (|DFT) is given by 

STAGE 3 

n=0,1,...,N -1 

ti) 

31 

(2.13) 

The change we notice is in the multiplication factor 1/N} and replacement of WNn by Wn, and the interchange of signals x(n) and X(k) in the expressions and the index for summation. 

(2.14) 



" Thus in Fiqure (2.7) and (2.9), if we exercise the above changes, the changed signal flow graphs will become algorithms for IDFT and referred as IFFT algorithms. 

Solution and signal flow graph of the example 

5) 

--2-2 

-2+ 

O.797--0.7:7 -

X2) 

,X(3) 
2-J2r-2) 

X(4) 

-2+;2 

Example 
" Using decimation-in-time FFT algorithm compute 

DFT of the sequence 

1 

(-1-1-1 -1 1 111) 
" Solution: Twiddle factors are 

(0.707 0.707 

-0,707 j0.707 

Thank You 

0.707 



Basaveshwar 

Engineering 
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Bagelkote 

BVS 

Department of 
Electronics 

and 
Communication 

Engineering 

Fast Fourier 
Transform (FFT) 

Algorithms 

n=0 

Dr. K Shridher 

Relation to the DTFT 

X(e")=x(n)e 

`k) = X(e") 4 
27 

Let , = 

Xk) = Xle")= X(e ) 

and w, = 

N 

n=0 

21 kw, 
N 

DET is ol tain ed hbv ruifora1ly sampling the DTET at w intervals 

The interalr, is the sanpling interval in the frequeney donnain. It is called 

frequcncT resolutiun beca use it telis s the inimun freqvency quantum of 

informa tion wiich we can have about the signal. Snnaller the value better 

the resotutian. 

Relation to the 
z-transform 

r() 

Non zero, 0<nsN-1 

elsewhere 

0. 

R). 0<nsN-I 

elsewhere 

Yk)= X(2)| 

r()-5rn)- " 

The DFT, X(k) represents N equally spaced samples of 

z-transform 
X(z), on the 

circumference of unit circle. 

Comments 

When we sample X(z) on the circumference of 

unit circle, we obtain a periodic sequence in thel 

time domain. 

This sequence is a linear combination of the 

original x(n) and its infinite replicas, each 

shifted by multiples of N or -N samples. 

If x(n)=0 for n<0 and n>=N, then there will bel 

no overlap or aliasing in the time domain. 



Important Points 
Zero-padding is an operation in which extra zeros are 

appended to the onginal sequence at the end of the 

signal. The resulting longer DFT provides closely spaced 

samples of the discrete Fourier ransfom of the original 

Seque1ce 

The zerO-padding gives us a high-density spectrum and 
provides e better dispiay of the spectrum. But it does not 
provide high-resolution spectrum because no new 

intommation is added to the signal: only additional zeros 
are inserted in the data. 

To get high-resolution spectrum, we need more data. 

More the data. more the information 

Important Computational Requirements 
Totel number of computations should be inear function rather than quadratic function of N. 

IMost of the computations can be eliminated using the 
syrmmetry and periodicity propeties of Twiddie 
Factors 

W =Wktn: N) 
kn+ N/2 =-W 

Decimation-in-time FFT Algorithm: DIT-FFT Algorithm 
Decimation-in-frequency FFT Algorithm: DIF-FFT Algorithm 

Divide & Conquer Method 

Stze 4 FT 

Size 8 DFT 

S1ze 2 DFT 

Se 4 DfT 

Se 2 DFT 

Radix-2 FFT Algorithms 
(DIT-FFT Algorithm) 

" Let N=2v: then we choose M=2 and L=N/2 and divide x(n) into two N/2-point sequence. 

Above step is repeated. At each stage the sequences are 
decimated and the smaller DFTs are combined This 
decimation ends after v stages. 

The resulting procedure is called Decimation-in-Time FFT 
(DIF-FFI) algorithm, for which the total number of complex 
multiplications is: C=Ny= N'log,N, 

Using additional symmeties: C=Ny= N2log,N 



Radix-2 FFT Algorithms 
(DIF-FFT Algorithm) 

Choose l=2. M=N2 and follow the steps of DIT-FFT 
algorithmn. 

Its signal fiow graph is transposed structure of the 
DIT-FFT structure 

Its computational compiexity is aiso equal to 
C=N= N210g,N 

Decimation-in-tine FFT Algorithm 
The principle of decimation-in-time is most 

conveniently illustrated by considering the special 
case of Let N = An integer power of 2: N=2" 

Since N is an even integer. We can consider 

computing X{k) by separating x(n) into two NI2-point 
sequences consisting of the even-indexed points and 
odd-indexed points in x(n). Mathematically X(k) is 
given by 

Merits of Radix-2 FFT Algorithms 
To reduce computational cormplexity and increasel 
computational efficiency. it is necessary to 

decompose N point DFT Conputation into 
successively smaller (N/2, NI4, N/8, N/16. 
DFT computations. In this process we have to 
exploit both symmetry and periodicity property of 
complexX exponentials 

W=Wk(n+N) = (k+N)n 

p kn+NI2 = -W 
N 

Separating x(n) into even-numbered and odd 
numbered points, we get new expression for 
X(K) 

natt 

Now substitute n=2r for an even and n=2r+1 for 

odd indexed samples 



But we know that W?=W 

As a result previouUS equation (24) can be written as 

Each of the sums in equation (25} is recognized aS an NI2 point DFT Each of sums need only be coputed for k = 0 to N2 10 give Gik) and Hk). Since each G(k) and H(k) are periodic in k with period N2 futher they can be decomposed into two N4point DFTs. This process should be continued till we reach at two point DFTs. 

"Further G(k) and H(k) in equation (2.5) 
can be computed as indicated in the 
next slide 

The computational flow or the signal flow in computing X(k) according to Eq. (2.5) for an 8-point sequence, i.e. N=8 is shown in Figure below. 

Npoint 

Finre 2.1: Flo% graph. of the decis atina-in- tine decorap ositan of ar. N (W=pint. DET into poiat DM. 

atzw+ 

On the same lines 

Where g(r)=x(2r) and h()=h(2r+1) 



If the 4-point DFTs in Figure (2.1) are computed aCCording to 

equations (2.6) and (2.7), then those computations would be 

indicated caried Oui in Figure (2.2) drawn below 

N NiM 

ur i2. ranh of deciroatior-in tine decompasiti on af an point DFT into 

In-place Computations 
" In view of Figure (2.4), the Figure (2.3) gives the complete computational flow graph for the N point computation of DFT of N-point sequence, for N=8. 

" An interesting by-product of this derivation is that, this flow graph, in addition to describing efficient procedure for computing the DFT, also suggests a useful way of storing the original data and storing the results of the computation in the intermediate arrays. 

Inserting the computation indicated in Figure (2.2) into the flow 

graph of Figure (2.1), we obtain the complete flow graph of Figure 

(0) 

x!5) 

x(3) 

(7) 

(2.3). We have used the fact that WN = (W)2. 

DFT 

Dr 

point 

N-poiDt 

oint 

x(O) 

oint 

x(4) 

wi 

w 

Figure (2.4). 

w 
H) 

For N=8, N/4-point DFT becomes 2-point DFT. The 2 point DFT of, for example, x(0) and x(4) is depicted in 

w 
Fiure 2.3: Result of ubetitution of How graph of Fgure (2.1) into Fiow geph of Figure 
(2.1). 

w 

w. 

Figure : Flow graph of a two-point DFT (tor N = ) 

XO) 

x4) 



We shall denote the sequence of complex numbers resulting from 

the mh stage of computation as X(), where |=0,1,.N-1, and 
m=1,2,.foming an input to the (m+1) stage and producing an 

output Xa() as the output from the (m+1) stage of computations, 
it can be seen that the basic computation in flow graph of Figure 

Pure 2.5. Flow gaph af basic buttertly computation in Figure (2.3) 

So the equations (2.8) become 
Kra+ilp) = Kap) + iW;Xm(e) 

(2.3) 

Km+itg) = Xap)-i_ Xaíg) 

X(P) 

Equations (2.9) are represented in the flow graph of 
Figure (2.6). 

X (q). 
w -I 

(29) 

X (9) 

Fgure 26 Flow gaph of in piied butrerly conputeton Iecuiring oly one co Lplex 
aultipication 

The equations represented by this flow graph are 

Kminlp) = Xmp) + iEXm(a) 

Xm+sl9) = Xnlp) + Wxnla) 

Because of the appearance of the flow graph of Figure 
(2.5), this computation is referred as a butterfly 
computation. 

Equations (2.8) suggest a means of reducing the 
number of complex multiplications by a factor of 2. To 
see this we note that 

x2) -

W 

x(3) 

=e# =m = -1 

Combining the observations in Figures (2.6), (2.5), (2.4) and 
(2.3), the efficient FFT algorithm in the computational flow graph 
representation for N=8 is obtained as shown in Figure (2.7). The 
algorithm requires NI2l0g,N complex multiplications and N log 

(2.8) 

State Stae 2 

Figure 27: Complete ttow graph of butterty computatian to compute &pcint DFT 



Decimation-in-Frequency FFT 
Algorithm 

and 

The decimation-in-time FFT algorithms were all 
based upon the decomposition of the DET 
computation by forming smaller and smaler 
subsequences. 
Alternatively decimation-in-frequency FFT algorithms 
are all based upon decomposition of the DET 
computation over X(K Earh! Dower of 2 ie 

We divide the input sequence into first half and the 
last half of points s0 that 

Thus on the basis of Equations (2.11) and (2.12) with 

gtn) = z(n) + z(n + 

h(a) = z(n) - z(nt 
The DFT can be computed by first forming the sequences g(n) and h(n), then computing hn)W, arid finally computing the N/2 point DFTS of these two sequences to obtain the even-numbered Output points and odd-nunbered output points, respectively. 

x(2) - 5k(r) + ztn + ). 

a(0) C 

Separating k-even and k-odd, i.e. k=2r and k=2r+1, representing the 
even-numbered points and the odd-numbered points, respectively. 
so that 

a(2) 

1 

A(41 

(5), 

A(7 

The procedure suggested by Eqs. (2.11) and (2.12) is illustrated through signal flow graph for the case of 8 point DFT in Figure (2.8). 

N-1 

N2) 

N3 

W 

k=0,1,... ,N - 1 

tnce, iv*- (-1)* (2 10) 

-point 

DFr 

DFr 

r-0,1,... -1 (2.11; 

T=0,1,... ,-1 (2.12) 

Mgure 2 8: Flow graph of the decitnation in- tequencv decozup osidon of an N-pint co+ butatjon into two Npoint DFT couputations, lor N =8 



a manner similar to that followed in deriving the Aecimation-in-time algorithm, the final signai flow graph for amputation is shown in Figure (2.9). 

Proceeding 

Bure29: 51w sDh oi the decinationin fpenc deconbogition of an & point DFT <obutsior. 

Decimation-In-Time FFT Algorithms 
Makes use of b oth symmetry and perioorcty 

Consioer special case of N an integer power of 2 
Separate xn] nto two sequencE of iength N2 

Even noexed sampies an the first sequence 
Odd indexed sampies in the otrher sequence 

xikl= Sxnje j2 

Substitute variabies n=2r for r t ven and n=2r+1 for odd 

Gk and HK] are the NI2-pont DFT E of each subsequence 

J2r/Nkn 

By counting the arithmetic operations in Figure (2.9), and 
generalizing, we see that the computation of Figure (2.9) 

requires N/2log,N complex multiplications and Nlog,N 
complex additions. Thus the total computation is the 
same for decimation-in-frequency and decimation-in-time 
algorithms. 
Similar to decimation-in time algorithm the computational 
flow graph shown in Figure (2.9) will indicate the in-place 
computation capability of decimation-in-frequency 
algorithm. 

Figure (2.9) is the transpose of Figure (2.7) 

Decimation In Time 

8-point DFT example using 
decimation-in-time 

Two N/2-point DFTs 
2(NI2)° complex multiplications 
2(NI2) complex additions 

Combining the DFT outputs 
N complex multiplications 

N complex additions 

Total complexity 
N'2+N complex multiplications 

N²/2+N complex addilions 
More efficient than direct DF1 

Repeat same process 
Divide N/2 point DETs into 

Two N/4-point DFTs 

Combine outputs 



Decimation In Time Cont'd 
WO Steps of decimat 

D 

ation in time 

Oene a untl we re leff with two-oint DETE 

Butterfly Computation 
Flow graph constitutes of butterfies 

We can implement each butterfly with one multiplication 

Final complexity for decimation in -time FFT 
(NI2)log,N complex mutiplications and addtions 

Decimation-In-Time FFT Algorithm 
Final fow araph for 8-point decimation in time 

Complexity: 

ri6l 

rË 

Nlog,N complex multiplications and additions 

In-Place Computation 
Decimation-in-time flow graphs require two sets of registers 

Input and output for each stage 
Note the arrangement of the input indices 

Bit reversed indexing 

x,jo]- xlo] < X,poo]- xo00] 
x,1]= x4]ex,[o01]= xl100] 
x,2]- x2]> x,[010]= xlo10) 
x,p]- x{e]«» X\j011]= x10] 

x,5|= >]+ Xh01]- xo1] 
x,l6]- xø]+ xl10]= xlo11] 



The DT equaton 

pecimation-In-Frequency 

Splt he 

ehhte vanables to get 

DFT: 
FFT: 

,DFT equation 

N2X(n]wn xn + N/ 2]W" 

Simiarty fo odo-numbered freguencies 

256 

612 

1,024 

into even and odd trequency indexes 

2.048 

x(2r]- xin]w" 

4.096 

" The FFT is simply an algorithm for efficiently calculating the 
DFT 

" Computational efficiency of an N-Point FFT: 

Algorithm 

x2 -1)=xn]- xín N/2)WG 

(N2) log, (N) 

x*]-xin 

N 

DET Mutiplications 

66,636 

262.144 

1.048.676 

4. 154,304 

16.777.216 

FFT Vs. DFT 

xin]w;xnw 

1,024 

FFT Mutiplications 

2,304 

6,120 

nN 

44.264 

24,676 

Complex Multiplications 

Complex Multiplications 

FFT Etfciency 

64:1 

114:1 

(xin] + xin + N/ 2) 

206:1 

372:1 

FFT 

683:1 

Decimation-In-Frequency FFT Algorithm 
Final flow araph for 8-point decirmation in freguency 

Decimal Number: 

Binary Equivalent: 

Bit Reversal 

000 

Bit-Reyersed Binary : 000 

Decitnal Ecuivalent : 

W 

100 

2 

001 C10 

010 

011 

110 

100 

001 

w 

5 

101 

131 

6 

110 

11 

3 

i11 

111 

The bit reversal algorithm used to perform the re-ordering of signals. 

The decimal index, n, is converted to its binary equivalent. 

The binary bits are then placed in reverse order, and converted back to a 

decimal number. 

Bit reversing is often performed in DSP hardware in the data address 

generator (DAG). 



te-ontod Usino 

algorith 

be properly 
gn bir 

.In.plact Computatioh 

DET 

Mumber 

o/stages log, N 

DFT 

it reversa 

<PONT 

twiddie factors 

twiddle factors 

Srage 

N 

COMBINE 

490NT 

2-POINT 

DFs 

DET 

2-POINT 

2.POINT 

2.DoIN 
DEY 

eTAGE 

Algorithm 
Radix-4 Decimation-In-Time FFT 

COMB:NE 
A 

K 

COMBINE 
.POINT 

13 

DETe 

COMBINE 
2.POINT 

DFTS 

$TA GE 

COMBINE 
4.POINT 

DFTS 

<Aradix-4 FFT combines two slages of a radix-2 
FFT into onc, so tlhat hall' as many stag: 

slages are 
Tcquired. 

Thc radix-4 buttertly is conscqucntly larger and morc complicated lian a radix-2 buttefly 

N4 bullenlics arc uscd in cach of (log.Ny 2 

X(7) 

slagcs, wiuch is onc quarter tlic number of 
buttetlies in a radix-2 FFT 

Addrcssing of dala and twddle faclors is morc coInplcx. a rad1x-4 FFT Icquiscs fewer calculalions lian a sad1x-2 FFT. 

lt can compute a ad1x-4 FFT signiticantly faste lian ad1x-2 FI 

Output signal must he 

properly te-ordered using a bit 
reversal algorithm 

In place computation 

Number of stages: log, N 

Stage 1. the twiddle factors 
are in sequential order 

Last Stage: all the twiddle 
factors are 1 

Or op 

herfe 
pAr Orom 

Dual Noda 
Spache 

Ttdde 
Factor 
Epon ente 

trage 

n. 

NI2 

nmoto 
NI2-

m. 
ne0to 
NIA. 4 

ttade 

NI 

n0ro 

1 N-1 
N 

1) 

(2) 

y3 

4) 

(7) 

yifi 

REDUC 
TO 4-POINT 

DFTS 

1TAGE 

REDUCE 
T0 2-PONT 

DFTS 

REDUCE 
TO 2.PoNT 

DFTS 

Inverse Discrete Fourier 

Transform (|DFT) 

which is structurally similar to DFT, 

STAGE Z 

The inverse discrete Fourier transfom (|DFT) is given by 

n=0,1,...,N-1 

Å =0,1,...,N -1 

2-POINT 
DFT 

2.PONT 
DFT 

2.POINT 
DFT 

2.POINT 
DFT 

TAGe 

W XI4 

(213) 

The change we notice is in the multiplication factor 1/N) and replacement Wn by W,n, and the interchange of signals x(n) and X(K) in the expressions and the index for summation. 

(21) 



Thus in Fioure27) and (29), if we exercise 

the above changes. the changed signal flow 

araphs will become 
aloorithms for lDET And 

referred as IFFT aloorithms 

Solution and signal flow graph of the example 

X(5) 
+2!-) 

Example 

Using 
decimation-in-time 

FFT algorithm compute 

DET of the sequence 
(1-1-1 -1 1111) 

.Solution: Twiddle factors are 

IE- 0.707 0.707 

0.707 y0.707 

-0.707- 0.7o7 

Thank You 



5 

6. 

2 

3. 

4 

SI.No. Day 
1, 

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING. 
B. E. VII - SEMESTER MULTIMEDIA COMMUNICATIONS ASSIGNMENT -I. 

Monday 

Tuesday 

SHRI. B. V.V. SANGHA'S 
BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE - 587 102. 

Date U.S. No. 

04/11/2024 2BA21ECO0, 2BA21ECO02, 2BA21EC005. 
2BA21ECO06, 2BA21ECO08, 2BA2IECO09. 
2BA2TECOT1, 2BA21ECO3. 2BA2IECO15. 
2BA2TECO16, 2BA21ECO7, 2BA2IECO20. 
BA2EC021, 2BA2|ECO22, 2BA2 |ECO23. 
2BA2ECO24, 2BA21ECO25, 2BA2 IECO28, 
2BA2ECO31, 2BA2TECO32, 2BA2 | ECO35. 
2BA2TECO37, 2BA2TEC038. 

05/11/2024 2BA2|ECO40, 2BA2|ECO43, 2BA2 TEC045. 
BA2TEC048, 2BA2|ECO49, 2BA2 | ECO50, 

2BA2|ECO54, 2BA2 1 ECO55, 2BA2 IECO57, 
2BA21ECO58, 2BA21ECO60, 2BA21 ECO64, 
2BA21EC065, 2BA2 I EC066, 2BA2 1ECO69, 
2BA21ECO73, 2BA2 1EC075, 2BA2 1 ECO78, 
2BA21ECO79, 2BA21 EC082, 2BA2 1 ECO85, 
2BA21ECO87,2BA21ECO88. 

Wednsday 06/11/2024 2BA2 1ECO90, 2BA21ECO93, 2BA2 1EC096, 
2BA21ECO81, 2BA21ECO83, 2BA2 1ECO84, 
2BA21ECO86, 2BA21ECO89, 2BA2 1ECO91, 
2BA21ECO92, 2BA2 1ECO94, 2BA2 1 ECO95, 
2BA21ECO97, 2BA21EC098, 2BA2 1EC099, 
2BA21EC102, 2BA21EC 108, 2BA2 1EC110, 
2BA21EC111, 2BA21EC112, 2BA2 1EC113, 

2BA21EC115. 
Thursday 07/11/2024 2BA21EC100, 2BA21EC101, 2BA21EC103, 

2BA21EC104, 2BA21EC105, 2BA21EC106 
2BA21EC107, 2BA21EC109, 2BA21EC114, 
2BA21EC117, 2BA21EC119, 2BA21EC121, 
2BA21EC124, 2BA21EC125, 2BA21EC077, 

2BA21ECO03, 2BA21ECO04, 2BA21 ECO07, 
2BA21ECO12, 2BA2 1ECO 14, 2BA21 ECO18, 
2BA21ECO19, 2BA21EC026. 

Friday 08/11/2024 2BA21ECO27, 2BA21EC029, 2BA21ECO30, 
2BA21ECO33, 2BA21EC034, 2BA2 1 ECO36, 
2BA21ECO39, 2BA21EC042, 2BA21EC044, 
2BA21EC046, 2BA21EC047, 2BA2 1 ECO51, 
2BA21ECO52, 2BA21EC053, 2BA21 ECO56, 
2BA21ECO59, 2BA21ECO61, 2BA2IECO62, 
2BA21ECO63, 2BA21EC067, 2BA21ECO68, 
2BA21ECO70, 2BA21ECO71. 

Saturday 09/11/2024 2BA21ECO72, 2BA21ECO74, 2BA21EC076, 
2BA21ECO80, 2BA21EC118, 2BA21EC120, 
2BA21EC123, 2BA21EC126, 2BA21EC127, 
2BA21 EC128, 2BA21EC129, 2BA22EC404, 
2BA22EC402, 2BA22EC400, 2BA22EC401, 
2BA22EC405, 2BA22EC406, 2BA22EC403, 
2BA22EC409, 2BA22EC407, 2BA22EC4 10, 

2BA22EC408, 2BA22EC411. 

Time 

0200 PM 

04:00 PM 

to 

0200 PM 

to 

04:00 PM 

0200 PM 

to 

04:00 PM 

0200 PM 

to 

04:00 PM 

0200 PM 

to 

04:00 PM 

12:15 PM 

To 

Pioicssd and Htad 

02:15 PM 

;sAY8shwer E,ine.ing Cotiege. 



DEP ARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING. 
E.VIl -SEMESTER MULTIMEDIA COMMUNICATIONS ASSIGNMENT- I. 
No. Day 

2 

Monday 

3. 

4 

5. 

SHRI. B. V.V. SANGHA'S 
BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE - 587 102. 

6 

Tuesday 

Date 

Thursday 

Friday 

U.S. No. 

11/11/2024 2BA21ECO01, 2BA2IECO02, 2BA21ECO05, 
2BA21ECO06, 2BA2IEC008, 2BA21ECO09, 
2BA21EC011, 2BA21ECO13, 2BA21ECO15, 
2BA21ECO16, 2BA21ECO17, 2BA21ECO20, 
2BA21ECO21, 2BA21ECO22, 2BA21EC023, 
2BA2\ECO24, 2BA21ECO25, 2BA21EC028, 
2BA2TEC031, 2BA21ECO32, 2BA21ECO35, 
2BA21EC037, 2BA2 1ECO38. 

Wednsday 13/11/2024 2BA21ECO90, 2BA21ECO93, 2BA2IECO96, 

12/11/2024 2BA21ECO40, 2BA21ECO43, 2BA2 IECO45, 
2BA21EC048, 2BA21ECO49, 2BA21ECO50, 
2BA21ECO54, 2BA21ECO55, 2BA2IECO57, 
2BA21ECO58, 2BA21ECO60, 2BA2 IECO64, 
2BA21ECO65, 2BA21ECO66, 2BA2 IECO69, 
2BA21ECO73, 2BA21 ECO75, 2BA21 ECO78, 
2BA21ECO79, 2BA21ECO82, 2BA21ECO85, 
2BA21ECO87, 2BA21ECO88. 

2BA21ECO81, 2BA21EC083, 2BA21ECO84, 
2BA21ECO86, 2BA21ECO89, 2BA2 1 ECO91, 
2BA21ECO92, 2BA21EC094, 2BA2 1ECO95, 

2BA21ECO97, 2BA21EC098, 2BA2 1ECO99, 
2BA21EC102, 2BA2 1EC108, 2BA2 1EC 110, 
2BA21EC111, 2BA21EC112, 2BA2 1 EC1 13, 
2BA21EC115. 

14/11/2024 2BA21EC100, 2BA21EC101, 2BA21EC103, 
2BA21EC104, 2BA21EC105, 2BA21EC106, 

2BA21EC107, 2BA21EC109, 2BA21EC114. 

2BA21EC117, 2BA21EC119, 2BA21EC121, 
2BA21EC124, 2BA21EC125, 2BA21ECO77, 
2BA21EC003, 2BA21 ECO04, 2BA2 1EC007, 
2BA21ECO12, 2BA21EC014, 2BA21ECO18, 
2BA21ECO19, 2BA21EC026. 

15/11/2024 2BA21EC027, 2BA21EC029, 2BA21ECO30, 
2BA21ECO33, 2BA21EC034, 2BA21EC036, 

2BA21ECO39, 2BA21EC042, 2BA2 1EC044, 

2BA2I EC046, 2BA21EC047, 2BA21ECO51, 
2BA21ECO52, 2BA21ECO53, 2BA21ECO56. 
2BA21ECO59, 2BA21EC061, 2BA21 ECO62, 
2BA21ECO63, 2BA21EC067, 2BA2 1ECO68, 
2BA21ECO70, 2BA21ECO71. 

Saturday 16/11/2024 2BA21EC072, 2BA21ECO74, 2BA21EC076, 
2BA21ECO80, 2BA21EC 118, 2BA21EC120, 
2BA21EC123, 2BA21EC126, 2BA2IEC127, 

2BA21EC128, 2BA21EC129, 2BA22EC404, 
2BA22EC402, 2BA22EC400, 2BA22EC401, 
2BA22EC405, 2BA22EC406, 2BA22EC403, 

2BA22EC409, 2BA22EC407, 2BA22EC410, 
2BA22EC408, 2BA22EC411. 

Proieto* 

Time 

0200 PM 

to 

04:00 PM 

0200 PM 

to 

04:00 PM 

0200 PM 

to 

04:00 PM 

0200 PM 

to 

04:00 PM 

0200 PM 

to 

04:00 PM 

12:15 PM 

To 

02:15 PM 

Deuatrel CH:0.:D 
Sasveio 



6. 

5. 

4. 

3. 

2. 

1. 

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING. 

B. E. VII- SEMESTER MULTIMEDIA COMMUNICATIONS ASSIGNMENT-I. 
Sl.No. Day 

Monday 

Friday 

SHRI. B. V. V. SANGHA'S 

BASAVESHWAR ENGINEERING COLLEGE, BAGALKOTE- 587 102. 

Thursday 

Date U.S. No. 

Tuesday 05/11/2024 2BA2IECO40, 2BA2 1 EC043, 2BA21ECO45, 

04/11/2024 2BA21ECO01, 2BA21ECO02, 2BA2 1 ECO05, 
2BA21ECO06, 2BA21EC008, 2BA21ECO09, 
2BA21E�O11, 2BA2 1 EC013, 2BA21ECO15, 
2BA21ECO16, 2BA21ECO17, 2BA2 1 EC020, 
2BA21ECO21, 2BA21ECO22, 2BA21EC023. 
2BA2|ECO24, 2BA21 ECO25, 2BA21EC028, 
2BA21ECO3 1, 2BA2 |ECO32, 2BA2 1 ECO35, 

2BA21ECO37, 2BA2 1 ECO38. 

Wednsday 06/11/2024 2BA21ECO90, 2BA21 ECO93, 2BA21ECO96, 
2BA21ECO81, 2BA21ECO83, 2BA2 1EC084, 
2BA21ECO86, 2BA21ECO89, 2BA21EC091, 
2BA21ECO92, 2BA21ECO94, 2BA21EC095, 
2BA21ECO97, 2BA21ECO98, 2BA21 ECO99, 
2BA21EC102, 2BA2 1 EC108, 2BA21EC110, 
2BA21EC111, 2BA21EC112, 2BA21EC113, 

2BA21EC115. 

2BA21ECO48, 2BA21EC049, 2BA21ECO50, 
2BA21ECO54, 2BA21 ECO55, 2BA21EC057, 
2BA21ECO58, 2BA21EC060, 2BA21ECO64, 
2BA21ECO65, 2BA21EC066, 2BA2 1 ECO69, 
2BA21ECO73, 2BA21ECO75, 2BA21 ECO78, 
2BA21ECO79, 2BA21ECO82, 2BA2 1 ECO85, 
2BA21ECO87, 2BA21ECO88. 

07/11/2024 2BA21EC100, 2BA2 1EC101, 2BA21EC103, 
2BA21EC104, 2BA21EC105, 2BA2 1EC106, 
2BA21 EC107, 2BA21EC109, 2BA2 1EC1 14, 
2BA21EC117, 2BA21EC119, 2BA21EC121, 

2BA21 EC124, 2BA21EC125, 2BA21ECO77, 
2BA21ECO03, 2BA21ECO04, 2BA21ECO07, 
2BA21ECO12, 2BA21ECO14, 2BA21ECO18, 
2BA21ECO19, 2BA21EC026. 

08/11/2024 2BA21ECO27, 2BA21ECO29, 2BA21EC030, 
2BA21 ECO33, 2BA21ECO34, 2BA2 1ECO36, 
2BA21ECO39, 2BA21EC042, 2BA21 EC044, 
2BA21ECO46,2BA21EC047, 2BA21 ECO51, 
2BA21ECO52. 2BA21ECO53, 2BA21EC056, 

2BA21ECO59, 2BA21ECO61, 2BA21ECO62, 
2BA21EC063, 2BA2 1EC067, 2BA2 1ECO68, 

2BA21ECO70, 2BA21ECO71. 
Saturday 09/11/2024 2BA21ECO72, 2BA21EC074, 2BA2 1 EC076, 

2BA21ECO80, 2BA21EC118, 2BA2 1 EC120, 
2BA21EC123, 2BA21EC126, 2BA21EC127, 
2BA21EC128, 2BA21EC129, 2BA22EC404, 
2BA22EC402, 2BA22EC400, 2BA22EC401, 
2BA22EC405, 2BA22EC406, 2BA22EC403, 
2BA22EC409, 2BA22EC407, 2BA22EC410, 
2BA22EC408, 2BA22EC411. 

Time 

0200 PM 

to 

04:00 PM 

0200 PM 

to 

04:00 PM 

0200 PM 

to 

04:00 PM 

0200 PM 

to 

04:00 PM 

0200 PM 

to 

04:00 PM 

12:15 PM 

To 

02:15 PM 

Bas81e3hw:1eirgDi: 



BASAVESHWAR ENGINEERING COLLEGE, 
BAGALKOTE-

587 102. 

B. E. VII-SEMESTER MULTIMEDIA 
COMMUNICATIONS 

ASSIGNMENT-II. 
DEPARTMENT OF ELECTRONICS AND 

COMMUNICATION 
I 
ENGINEERING. 

Sl.No. 

1. 

2 

3. 

5. 

6 

Day 

Monday 

Tuesday 

Wednsday 

Thursday 

Friday 

Saturday 

Date 

SHRI, B. V,V. SANGHA'S 

U.S. No. 

11/11/2024 2BA2lECO01, . 2BA21 
ECO02, 
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loT APPLICATIONS 
MCQ ON IOT 

Sign in to Google to save your progress. Learn more 

* Indicates required question 

What is the Internet of Things (loT)? * 

a) A system that connects all types of devices to the internet 

O b) A technology that allows for remote control of home appliances 

c) A tool for managing computer networks 

O d) A platform for online shopping 

What is the main purpose of loT? * 

0 a) To collect and analyze data from connected devices 

b) To control home appliances remotely 

O c) To improve online shopping experiences 

O d) To create a virtual reality environment 

loT APPLICATIONS 

Which of the following is an example of an loT device?* 

O a) A laptop computer 

b) A fitness tracker 

c) A television set 

d) A landline telephone 

1 point 

1 point 

1 point 
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Which wireless communication protocol is commonly used in loT devices? * ont 

O a) Wi-Fi 

O b) Bluetooth 

O c) NFC 

O d) Infrared 

What is a sensor in loT? 

Ua) A device that converts physical or environmental parameters into digital signals 

b) A device that connects to the internet and sends data 

O c) A device that provides a graphical user interface 

d) A device that runs software programs 

What is a gateway in loT? 

loT APPLICATIONS 

Oa) A device that connects loT devices to the internet 

b) A device that stores data collected by loT devices 

O)A device that analyzes data collected by loT devices 

O d) A device that provides a user interface for loT devices 

Which of the following is an example of an loT application in healthcare? * 

O a) Online shopping for medical supplies 

b) Remote patient monitoring 

c) Electronic medical record management 

O d) Telemedicine consultations 

1 point 

ps://docs.google.com/forms/dle/1FAlpQLSCCOupHpL1HtzPCE-bgrzFljJhy9b-SrUu7noD 48MBigQUywviewíorm 
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2/6 



22 PM 

What is a smart home in loT?* 

) 

a) A home that is equipped with loT devices and systems 

b) A home that is powered by renewable eneray sources 

C) A home that uses advanced security systems 

d) A home that is completely automated 

Which of the following is an example of an loT application in agriculture? 

a) Online crop sales platform 

loT APPLICATIONS 

O b) Farm manaoement software 

c) Weather forecasting app 

O d) Smart irrigation system 

What is edge computing in loT?* 

b) A process of analyzing data on a remote server 

) c) A process of storing data on a local device 

a) A process of analyzing data at the source of generation, rather than sending it to a 

centralized location 

O d) A process of transmitting data over a wired network 

1 point 

nttos:/ldocs.google.com/forms/d/e/1FAlpQLScCOupHp1HtZPCE-brzFljJhy9b-SrUu7noD 48MBiqQUyw/viewform 
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Which of the following | is a disadvantage of loT? 

O a) Increased efficiency and productivity 

b) Improved decisionmaking and analytics 

O c) Privacy and security concerns 

O d) Greater connectivity and collaboration 

Which of the following is an example of an loT application in 

transportation? 

a) Online ticket booking system 

b) GPS navigation system 

c) Traffic management software 

O ) Automotive diagnostic tool 

loT APPLICATIONS 

Which of the following is an example of an loT application in retail?* 

a) Online advertising platform 

O b) Customer relationship management software 

O ) Inventory management system 

d) Point of sale system 

moogle. com/forms/d/e/1FAlpQLSCCOupHpL1HtzPCE-bgrzFljJhyb-SrUu7noD48MBigQUyw/viewform 

l point 

* 1 point 

1 point 
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Which of the following is an example of an loT application in energy 
management? 

a) Online billing and payment platform 

O b) Smart grid technology 
c) Energy efficiency audit softwae 

d) Renewable enerqy generation system 

What is the role of cloud computing in loT? * 

a) To store and process data collected by loT devices 

) b) To provide connectivity between loT devices 

c) To analyze data generated by loT devices 

loT APPLICATIONS 

d) To manage and control loT devices 

Untitled Question 

Option 1 

This content is neither created nor endorsed by Google. - Terms of Service- Privacy Policy 

Does this form look suspicious? Report 

Google Forms 

s.google.com/forms/d/e/1FAlpQLScCOupHpL1HZPCE-bgrzFljJhy9b-SrUu7noD 48MBiqQUywviewform 

* 1 point 

1 point 
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