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Abstract The demand on the underwater communications is extremely increasing in searching for
underwater resources, marine expedition, or environmental researches, yet there are many problems with
the wireless communications because of the characteristics of the underwater environments. Especially,
with the underwater wireless networks, there happen inevitable delay time and spacial inequality due to
the distances between the nodes. To solve these problems, this paper suggests a new solution based on
ALOHA-Q. The suggested method use random NAV value. and Environments take reward through
communications success or fail. After then, The environments setting NAV value from reward. This model
minimizes usage of energy and computing resources under the underwater wireless networks, and learns
and setting NAV values through intense learning. The results of the simulations show that NAV values can
be environmentally adopted and select best value to the circumstances, so the problems which are
unnecessary delay times and spacial inequality can be solved. Result of simulations, NAV time decreasing
17.5% compared with original NAV.
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Fig. 1. RTS/CTS operations
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Fig. 2. Underwater wireless network example

2.2.2. Q-NAV
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Q-NAV Aigorithm :

if Receive RTS/CTS():

if Receive_Count > Threshold:

set_e()

Receive_Count++

if rendom() <e:

random_nav = set_random nav_time()

nav_end_time = set nav_end_time(random_nav)
waiting_nav_time()

if communication_failure():

i Q_table[node, random_nav] = Q_table[node, random_nav] -1

:elsé:
| Q_table[node, random nav] =Q_table[node, random nav] + 1

else:

LPV = selected_lowest_positive_value(Q_table[node, : ])
nav_end time = set nav_end_time(LPV)
waiting_nav_time()

if communication_failure():

i Q_table[node, LPV]=Q_table[node, LPV] - 1

else:

| Q_table[node, LPV]=Q_table[node, LPV] + 1

Fig. 3. Q-NAV Algorithm
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3.1. Q—-NAV Simulation

Simulation parameter

episodes : 10000,

Sinknode location : 0,

Nodel location : 1500,

Node2 location : 2000,

Node3 location : 3000,

Max communication range : 5000,

Q table : 3*3*390 Array

Control frame duration : 3.0 sec (30 tick),
Data frame duration : 7.0 sec (70 tick),
Acoustic wave speed = 1500 my/sec

Fig. 4. Q-NAV Simulation parameter

£ ATOIAE Q-NAV H4S 8% 55 74 Y
EQ1T7F H49) NAV 3h& & sigsher] Ausioct
4% Python ¥ Python folelelg olgsigto
o, St AEEo| Mol ALSE B Fig. 4.9 5L
B FASIG. 4 WAL Fig. 3.9 FUSHL
4R FEAHS FRE SelH WR FEe S
of Ag3teTh AL F 4719 ES A83HY
7 YEAD AL Fig 2.9 SUsit

Node 2 Reward
Communicating : Sink Node - Node 1

o 50 100 150 200 250 300 350
NAV Time Domain (1=0.1Sec)
Q-NAV: 276

Fig. 5. Q-NAV Reward value (Node 2)
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Fig. 6. Q-NAV Reward value (Node 3)
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