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Presentation Notes
S[1] limited – left with 16 codewords (paths through trellis)
Codeword – bits along path
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Best path to 00?  And the corresponding metric to it?
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Best path to 00?  And the corresponding metric to it?


z[0], z[1]=0.9,0.8

00: z[0]+z[1]
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Best path to 00?  And the corresponding metric to it?


z[0], z[1]=0.9,0.8

00: z[0]+z[1]@
11: -z[0]-z[1]
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Best path to 11?  And the corresponding metric to it?


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5
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z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5
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Best path to s[00]=2?  And the corresponding metric to it?


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5
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z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5
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Best path to s[01]=2? Only one path


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5
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z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5

1.7 2.1
00: Z[O]+Z[1]@ 00: z[2]+z[3]@
11:-z[0]-z[1] 11

s[0] s[1] s[2]



z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5

1.7 2.1

s[0] s[1] s[2]



z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5

1.7 2.1

s[0] s[1] s[2]
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For each possible value of s[2], know (1) best path to it – “survivor”, and (ii) corresponding metric.  Now extend “survivors” to state s[3]


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2

1.7 2.1
00: z[0]+z[1] 00: z[2]+2z[3] 00
00) (00) (00) 00
11:-z[0]-z[1] 11 11
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For each possible value of s[2], know (1) best path to it – “survivor”, and (ii) corresponding metric.  Now extend “survivors” to state s[3]. Best path to s[3]=00?  2 possibilities – choose one with larger metric


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2

1.7 2.1
2.1+.5=2.6
00: z[0]+z[1] 00: z[2]+z[3] 00
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z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2

1.7 2.1
2.1+.5=2.6
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z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2

1.7 2.1 26
00: z[0]+z[1] 00: z[2]+2z[3] 00
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For each possible value of s[2], know (1) best path to it – “survivor”, and (ii) corresponding metric.  Now extend “survivors” to state s[3]. Best path to s[3]=00?  2 possibilities – choose one with larger metric


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2

1.7 2.1 26
00: z[0]+z[1] 00: z[2]+2z[3] 00
00) (00) (00}
11: -z[0]-z[1] 11 11
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For each possible value of s[2], know (1) best path to it – “survivor”, and (ii) corresponding metric.  Now extend “survivors” to state s[3]. Best path to s[3]=00?  2 possibilities – choose one with larger metric


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2

1.7 2.1 26

00X oo:z[01+z[1]fo'o\ oo;z[z]+z[3]f0'0\ 00 » 00
11

- |

11: -z[0]-z[1] 11

W

s[0] s[1] s[2] s[3]

® ©®: @


Presenter
Presentation Notes
For each possible value of s[2], know (1) best path to it – “survivor”, and (ii) corresponding metric.  Now extend “survivors” to state s[3]. Best path to s[3]=00?  2 possibilities – choose one with larger metric


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2

1.7 2.1 26
00: z[0]+z[1] 00: z[2]+2z[3] 00
00) (00) (00)->-=—(00
11:-z[0]-z[1] 11 11
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For each possible value of s[2], know (1) best path to it – “survivor”, and (ii) corresponding metric.  Now extend “survivors” to state s[3]. Best path to s[3]=00?  2 possibilities – choose one with larger metric


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2

1.7 2.1 26
00: z[0]+z[1] 00: z[2]+2z[3] 00
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For each possible value of s[2], know (1) best path to it – “survivor”, and (ii) corresponding metric.  Now extend “survivors” to state s[3]. Best path to s[3]=00?  2 possibilities – choose one with larger metric


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2

1.7 2.1 26
00: z[0]+z[1] 00: z[2]+2z[3] 00
00) (00) (00)->-=—(00
11:-z[0]-z[1] 11 11
2.1-.5=1.6
1.1 1.2

10:/2[2]+z[3

01

®

(12) (12) 11) 5 11

s[0] s[1] s[2] s[3]



Presenter
Presentation Notes
For each possible value of s[2], know (1) best path to it – “survivor”, and (ii) corresponding metric.  Now extend “survivors” to state s[3]. Best path to s[3]=00?  2 possibilities – choose one with larger metric


z[0], z[1]=0.9,0.8

1.7

z[2], z[3]=-0.1,0.5

2.1
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Presentation Notes
For each possible value of s[2], know (1) best path to it – “survivor”, and (ii) corresponding metric.  Now extend “survivors” to state s[3]. Best path to s[3]=00?  2 possibilities – choose one with larger metric


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2

1.7 2.1 26
00: z[0]+z[1] 00: z[2]+2z[3] 00
00): (00) {(00)"=—(00
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Presentation Notes
For each possible value of s[2], know (1) best path to it – “survivor”, and (ii) corresponding metric.  Now extend “survivors” to state s[3]. Best path to s[3]=00?  2 possibilities – choose one with larger metric


z[0], z[1]=0.9,0.8

1.7

00: z[0]+z[1] 00: z[2]+2z[3]
00} (00212
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For each possible value of s[2], know (1) best path to it – “survivor”, and (ii) corresponding metric.  Now extend “survivors” to state s[3]. Best path to s[3]=00?  2 possibilities – choose one with larger metric


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2

1.7 2.1
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Have metrics, now update paths


z[0], z[1]=0.9,0.8
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Have metrics, now update paths


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2

(00—

s[0] s[1] s[2] s[3]


Presenter
Presentation Notes
Have metrics, now update paths


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2 z[6], z[7]=-2,-2
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2.6-4=-1.4
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Have metrics, now update paths


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2 z[6], z[7]=-2,-2
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Have metrics, now update paths


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2 z[6], z[7]=-2,-2
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Have metrics, now update paths


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2 z[6], z[7]=-2,-2
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Have metrics, now update paths


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2 z[6], z[7]=-2,-2
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Have metrics, now update paths


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2 z[6], z[7]=-2,-2
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Have metrics, now update paths


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2 z[6], z[7]=-2,-2
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Have metrics, now update paths


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2 z[6], z[7]=-2,-2
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Have metrics, now update paths


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2 z[6], z[7]=-2,-2
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Have metrics, now update paths


Viterbi estimate of info bits: 0001

6.6


Presenter
Presentation Notes
Have metrics, now update paths
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S[1] limited – left with 16 codewords (paths through trellis)
Codeword – bits along path
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Extend to model terminating zeroes
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Presentation Notes
S[1] limited – left with 16 codewords (paths through trellis)
Codeword – bits along path


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2 z[6], z[7]=-2,-2
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Have metrics, now update paths


2[0],2[1]=0.9,0.8  z[2], 2[3]=-0.1,0.5 z[4],2[5]=0.3,0.2 z[6], 2[7]=-2,2  z[8],2[9]=-2,2  2[10], z[11]=-1,-1
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Have metrics, now update paths


z[0], z[1]=0.9,0.8
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Have metrics, now update paths


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2  z[6], z[7]=-2,-2 z[8], z[9]=-2,2 z[10], z[11]=-1,-1
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Have metrics, now update paths


z[0], z[1]=0.9,0.8 z[2], z[3]=-0.1,0.5 z[4], z[5]=0.3,0.2  z[6], z[7]=-2,-2 z[8], z[9]=-2,2 z[10], z[11]=-1,-1
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Viterbi estimate (accounting for termination) of four info bits: 0001


Presenter
Presentation Notes
Have metrics, now update paths


Frobability of Bit Error

10

-10

Bit - Coded
— = =Bit - Uncaoded
Mearest Meighbor
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Simple Error Events


Input weight=1
Output weight =5
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D_free
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Another error event


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53

