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Go-Back-(N+1)

Packet N

... ... ...

Packet N+1

Packet N+(W-1)

Packet N+1

... ... ...

Packet N+2

Packet
(N+1)+(W-1)

Go-Back-(N+?)

N
N+1

...
N+W-1

N+1
N+2

...
N+W

Buffer

Buffer

R
et

ra
ns

.
T

im
er

R
et

ra
ns

.
T

im
er

(a) Stop and Wait ARQ
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(1) The base node 1 distributes the desired
reliability to all sensor node in initial step.
(2) Each sensor  node decides its reporting
frequency in cooperation with its neigrbors.
(3) The reporting messages are delivered
using specifically optimized reliable channel.

(1) The powerful base node 1 directly yet freque-
ntly controls the reporting frequency of all sensor
nodes to guarantee the desired reliability. (2) The
sensor nodes use an unreliable channel in the
delivery of reporting messages.
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(a) Decentralized Transport (DRT)
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(b) Centralized Transport (ESRT)
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(a) Independent Reporting Scheme (b) Cooperative Reporting Scheme
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(a) Outdoor (b) Indoor
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(a) Random - Small (b) Random - Large (c) Grid - Small (d) Grid - Large
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Reliability  (%) Scheme Spec. 
MIN AVG 

Time 
(ms) 

TX 
(KB) 

RX 
(KB) 

Power 
 (µA) 

R=0 002 004 00,223 005 0,134 00,731 
R=1 003 005 00,293 012 0, 137 00,854 
R=3 004 007 00,948 038 0,177 01,385 
R=5 005 008 03,277 097 0,277 02,681 
R=7 005 010 22,260 329 0,665 07,730 

Unreliable 
 

- Retransmission 
- R:  Retransmission 
        count 

R=9 005 010 93,780 897 1,594 19,985 
U=1 100 100 12,730 117 1,648 09,823 
U=2 100 100 10,352 120 1,554 09,389 
U=3 100 100 11,340 146 1,778 10,852 
U=4 100 100 15,772 178 2,130 13,052 

ARQ 
- Stop and wait 
- Proposed packet 
unification tech. 

- U: Packet unifica- 
 tion parameter U=5 100 100 20,859 224 2,557 15,806 

B=2 100 100 10,760 122 1,562 09,450 
B=4 100 100 08,199 133 1,344 08,504 
B=6 100 100 08,188 140 1,294 08,356 
B=8 100 100 08,984 124 1,375 08,539 

ARQ 
- Selective repeat 
- U=2 
- B: Buffer size in  
       packets 

B=10 100 100 08,742 155 1,355 08,859 
DR=100 100 100 08,479 143 1,342 08,638 
DR=90 084 091 07,751 129 1,252 07,985 
DR=70 068 071 06,185 091 1,046 06,453 
DR=50 046 051 05,268 060 0,828 04,947 

DRT 
- Independent Rep. 
- U=2, B=6 
- DR: Desired 
          reliability (%) DR=30 024 031 03,408 034 0,589 03,400 

DR=100 100 100 08,201 143 1,354 08,692 
DR=90 099 100 07,457 142 1,300 08,408 
DR=70 078 082 06,932 108 1,138 07,141 
DR=50 061 064 05,240 079 0,935 05,744 

DRT 
- Cooperative Rep. 
- U=2, B=6 
- DR: Desired 
          reliability (%) 

DR=30 044 050 05,060 061 0,802 04,825 
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