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Convolutional code

. Generator polynomial
BMemories: G=1+D"1=[110] = [6]

@ Delay of previous input xOR— Output
@ This lab: L=2,3,4

Memories

Dy

BGenerator polynomial:
@ Locations of bits to be “XOR”
@ This lab: up to four outputs

Current Input

BState: State: (D4, D,)

& Residual bits in memories at certain time
& At most 2L states
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Convolutional code: Encoder

MFor generator polynominal: gy =[111],g, =[101]
@ Initial state (0,0)

(N Output 0
€ End state? > =P
OReturn to (0,0)
OAppend to input
ppend zeros to inpu -
|nput Delay Delay
BImplementation
@ Shift registers
@ XORs O p Output 1
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State diagram

* Relation of inputs and outputs 110
* Some state transition are "
impossible

e State transition will determine
the inputs bits and output bits

e Given an initial state

e Useful to analyze a CC code

* Useful in decoding

Solid: Input ‘0°
Dotted: Input ‘1°
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Decoding: Trellis diagram

BMEfficient algorithm: Viterbi algorithm

BEs

Impossible transition:
Assign high cost
9999999

Output: 11

Observations: 00 00 00

v
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Modules for this lab

B commlab_lab3.lvproj - Project Explorer LﬁJ |‘ilﬂléj

File Edit View Project Operate Tools Window Help

=1 IR |

Items | FEiles |

TODO: 4 files in total

Simulation:
Tl Brojet commiablasiiverl e All connected

B [ example

Ll example_image.wi
= USRP:

gﬂ, lab3_usrp_image_transceiver.vi

B I'—z-’i‘dgir'r.;zll;a;i_c;irrlﬂ_v:har'|r1e|_v:|:\ciiﬂg_vS.».u'i hd I m a ge t ra n Sce ive r
B[ SubVi

o 1600 * All connected

- [l sub_conv_decwi
- ] sub_comv_enc_vZ.vi

- Provivininante Example:
i % Build Specifications . .
* How to read images in LabVIEW
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System structure

A. Configuration:

Generation:
1. state maps

2. Output maps

B. Main loop:

Conv. Code
Encoder

Conv. Code
Decoder

Cost calculator

C. output:

Trellis
Diagram

Path
Tracking

Other parameters: Other blocks:
Modulation, AWGN, Error
Pulse shape, Modem Bits
Ep/No
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LabVIEW 12 15¢

BiERANS:
& E /E3%&convolutional code ZencoderE2decoder

OHard-decision: Minimum Hamming distance
OSoft-decision: Minimum Euclidean distance

I|\|:| %EEIE
& Zchannel codeRIBER
& 5 E{F Hchannel code ZBER

& t8[E]rate ZConv. Code
Ohard decision £ soft decision B2 & 7 BER
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USRP EfE

RERNE:
L JE DR ELTES

D5 FALabl ZF B %4 - Lab2 Zmodulator and demodulator
OFE R e A B 4& (.bmp, .png or .jpg) + LAUSRP{ZH Eai
O3 8N _E4RSE, 1 B 5e40 B IS0 Bl IR RS
OE#H A 7B NN _E B2 E{F Zchannel encoder, decoder

mEd RIS R
O LB 5 P RSNREA S #E &£ Fchannel codingRY1E 1R b
BEER
O LLRABRrateE @R R MERAVRE

- R ZE A
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MLabview:
1. Correctness

of your implementation

ODecode 50 random bits correctly.

2. BER (3@ »

1&$#¢) under different decision

OCode types: [5,7], [13,17], [23,27,33,37]

OModulation:

BUSRP:
1. FAERRELK
2. HEAEE
3. W E{bE

QPSK

B2 48 2 18l [ (W0jpg) BVAZFE (header)
IR ImageRmE (Wlab2 FEITEF)
BN mE?
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BMDue: 05.05 (11) PM 9:00
BMEncoder 273 &5 258 A% [5,7] code ER &R

B KR labEz {6 B BVER 73 A convolutional code decoder
O EEZTEEFBIED - EZViterbi algo. Z Trellis/7 E R IB

& ;5 Econv_dec.vi P A create indicator 2K ER 2 Trellis
S EEFRHRETT

BUSRP Z1Q rate(Bandwidth) i85 BBk EH 5 12
& ZEZEE2MS/s LU
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