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! multiple-input multiple-output
% non-orthogonal multiple access
® base stations

* Internet-of-Things

> energy efficiency

® wireless power transfer

" channel state information
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8 quality-of-service

® alternating direction method of multipliers

19 Heterogeneous Network

1 Small- Cell Users

12 Dinkelbach's method

3 Non-orthogonal Multiple Access (NOMA) based on Spatial Modulation
 sum-log-rate

> sum-log-rate
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16 Zero-forcing

17 simultaneous wireless information and power transfer
'8 massive machine-type communications

19 time switching

20 yltra-dense networks
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21 Othogonal Frequency Division Multiplexing
22 sequential quadratic programming

2 interference alignment

% singular decomposition value

% successive interference cancellation
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Table 1. fuzzy rule based on Fuzzy

. (battery SC is low )} and (numberS5C is low ) and (Criticalnodes is low ) and (ceniraidis is low ) then (decision-cluster is 2) (1)
¥ (battery SC is low ) and (numberSCis low ) and (Criticalnodes is low ) and (centraldis is mid) then (decision-cluster is 3) (1)
I (Battery SC is low ) and (numbsrSCis low } and (Criticalnodss is low ) and (centraidis is high) then (decision-cluster is 4) (1)

I (baftery 5C is low ) and (numberSC is low ) and (Criticalnodes is high) and (centraldis is low ) then (decision-cluster is 1) (1)

I (Battery SC is low ) and (numbsrSCis low } and (Criticalnodss is high) and (centraldis is mid) then (decision-cluster is 2} (1)

I (Battery 5C i= low ) and (number5C is low ) and (Criticalnodes iz high) and (centraidis is high) then (decision-cluster iz 3) (1)
I (Baftery SC is low ) and (numbsrSC is high) and (Criticalnodss is low ) and (centraidis is low ) then (decision-clustsr is 3) (1)

I (Battery 5C i= low ) and (number5C is high) and (Criticalnodes i= low ) and (centraidiz is mid) then (decizion-cluster iz 4) (1)

I (Baftery SC is low ) and (numbsrSC is high) and (Criticalnodss is low ) and (centraidis is high) then (decision-cluster is 5) (1)
¥ (battery 5C iz low ) and (numberSC is high) and (Criticainodes iz high) and (centraidiz iz low ) then (decision-cluster iz 0) (1)
. (battery SC iz low ) and (numberSC iz high) and (Criticalnodes is high) and (centraldiz is mid) then (decizion-cluster iz 1) (1)
I (battery 5C i= low ) and (numberSC is high) and (Criticainodes iz high) and (centraldizs iz high) then (decizion-cluster iz 2) (1)
¥ (battery SC is mid) and (numberSC is ow ) and (Criticalnodss is low ) and (centraldis is low ) then (decision-cluster is 4) (1)
I (battery 5C iz mid) and (numberSC iz fow ) and (Criticalnodes iz low ) and (centraidis is mid) then (decision-cluster iz 5) (1)

¥ (battery SC is mid) and (numberSC iz fow ) and (Criticalnodes is low ) and (centraidis is high) then (decizion-cluster i 8) (1)
¥ (battery 5C iz mid) and (numberSC iz fow ) and (Criticainodes iz high) and (centraidiz i= low ) then (decizion-cluster iz 3) (1)
¥ (battery SC is mid) and (numberSC iz tow ) and (Criticalnodss is hinh) and (centraidiz is mid) then (decizion-cluster iz 4) (1)
18. ¥ (battery SC iz mid) and (numberSC is low ) and (Criticalnodes is high) and (centraldis iz high) then (decision-cluster iz 5} (1)
18, F fbattery SC iz mid) and (numbsrSC is high) and (Criticalnodss is ow ) and (centraldis is low ) then (decision-cluster is 4) (1)
20. F (battery SC iz mid) and (numberSC is high) and (Criticalnodes is fow ) and (centraldiz iz mid) then (decision-cluster iz 3) (1)
21. F (battery SC iz mid) and (numberSC is high) and (Criticalnodes is low ) and (centraldiz is high) then (decision-clustsr is 6) (1)
22. F (battery SC iz mid) and (numberSC is high) and (Criticalnodes is high) and (centraldis iz low ) then (decizion-ciuster iz 2) (1)
23. F (battery SC iz mid) and (numbsrSC is high) and (Criticalnodss is high) and (centraldis iz mid) then (decision-cluster is 3) (1)
24, F (battery SC iz mid) and (numberSC is high) and (Criticalnodes is high) and (centraldis iz high) then (decizion-cluster iz 4) (1)
25. F (battery SC iz high) and (numberSC iz bow ) and (Criticalnodes is low ) and (centraldis is ow ) then (decision-clustsr is 8) (1)
28. F (battery SC iz high) and {numberSC iz low ) and (Criticalnodes is low ) and (centraldizs iz mid) then (decision-cluster is 9) (1)
27. F (battery SC iz high) and (numberSC iz low ) and (Criticalnodes is low ) and (centraldis is high) then (decision-cluster iz 10) (1)
28. F (battery BC iz high) and (numberSC is low ) and (Criticalnodes is high) and (centraldis iz low ) then (decision-cluster iz 7} (1)
28. F (battery SC iz high) and (numberSC is low ) and (Criticalnode s is high) and (centraidizs iz mid) then (decision-cluster is 8) (1)
30. F (battery SC iz high) and (numberSC is low ) and (Criticalnodes is high) and (centraldis is high) then (decision-cluster is 9) (1)
31. F (battery SC iz high) and (numberSC is high) and (Criticalnodss is low ) and (centraldiz is low ) then (decision-cluster is 8) (1)
32. F (battery 3C is high) and (numberSC is high) and (Criticalnodes is low ) and (centraidis is mid) then (decision-cluster is 8) (1)
33. F rbattery SC iz high) and (numberSC iz hinh) and (Criticalnodes i low ) and (centraidiz iz high) then decision-cluster iz 10) 1)
34. F (battery SC iz high) and (numberSC iz high) and (Criticalnodss iz high) and (centraidiz is low ) then (decizion-cluster is 8) (1)
35. F (battery SC is high) and {numberSC i high) and (Criticalnodss is high) and (centraldiz is mid) then (decision-cluster iz 7} (1)
pl"iOI"itiZ&tiOﬂ 36, F (battery SC iz high) and (numberSC is high) and (Criticalnodes is high) and (centraidis is high) then (decision-cluster is 8) (1)
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function dist = tourmeter(x0,y0,Z,net,ROC)
X = net.x;
y = net.y;
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for i = 2:numel(2)
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end
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Table 2. Simulation parameters
Parameters Values
Node number 100-50
Field size (m2) 400*400
Location of CS 0,0
Initial energy (J) 50+rand(N)*10
Battery capacity of MCV 1000 kj
Charging loss rate(p) 0.2
Energy threshold for sending a charging request 0.5Emax — 50%
MCV speed (m/s) 3-5-8
MCYV charging efficiency (1) 0.5
MCV moving consumption (J/m) 8
MCV charging power (W) 10
MCYV recharging duration (min) 10
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