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6. Packet Delivery Ratio
7. Maximum Weighted Scheduling
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1. Wireless Body Area Network
2. Gateway

3. Electromyography

4. Reliability

5. Fading
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4. Quality of Service
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1. Carrier Sense Multiple Access
2. Signal to Interference Plus Noise Ratio
3. Non-deterministic Polynomial-time Hard
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1. Non-deterministic Polynomial-time HARD
2. Finite Integration

3. Electromagnetic Simulation-based

4. Media Access Control

5. Time Division Multiple Access

6. Link
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1. Uplink

2. Member Function

2. Fuzzy Rules

2. Gaussian Member Function
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1. Fuzzy Rules
2. Gaussian Member Function
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3. Packet Delivery Ratio
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1. Roulette Wheel Selection
2. Crossover



FY S S sasl 5o il J 5 sl Seif- 531 p el S &L

s s a8 Sl G e o S IS iy S
5l ol S5 (0, S) o850 s (e p) Km0 5 S5
SasSt o STy e V) slad 4y ame 5> S
bl Sl Ll o5 S ot Bame 3 G e g S
000 033 L 00y (55 2 b O dl slaeSid o s Ko loges o5
Wl Byl 3 s 0l S5 begas o808 6 8 5 Al i3
0303 S5 50 sl 02,8 Cdls S, S 51 Sl (e g e
3l oA el 5l 5es sl Aol 3 6 5 oS (Sap slacdl
L S ol 158,086 8 plaS 55 55 0lg o S o)
Solmnd 53 (el s 20l D3 e et O Sl s e
EISL K o, Sl s o o S 15 gl 3
e 5 sba (V) ol 53 558 0 0315 513 e G (olee b S
e 843 Oy e Je (S L)
33 dmlne (A) 2 5l lame 5253 015 (V) dsdr w4z 5 L

o=BxNO )

Golwand 3 WJJ»,; s Lyl 5 (V) Jye

R P S R R LR S S CRR T JE IR 4 o o
s e OLE 1y (g5 S rzwiﬂ Jole LS sl s, (7)) IS
SESS lm Ol S5 0o s SN e b s o ST )
0,5 dloe ) 4 0 e Comar 3 35 5e Slapsises S
s OF Gildae (3L 84S U 28 py55m5 S o (sl p & Sl p3Y
OF e b e 5ol b5 etiSd 28 0T 5 Shas e 35
Ll e s 4

Sl (s Jdo 5 Lo G Il (s onl o
3 Sam ol i Jds 53 pite SV Gl b g 5 el
Sy58 oz 53 m5n Slap g5 50,5 5l el JSES slae s d xS
Jhe ol 53 oS g siSJ 28 Culg 52 52,5 0 13 L))
335 o3l i Jde sl il e s 4 5 sl
Ol JaS oo b olgig hss s Shes 58 00 00ls Sl 3 eslinal

A Mb}- AMJ”ULA MJLQJ;- U’.:'j) CLMSINR JJ.A)) c.L::dj}v"
Siludns ¥

Jlaarlasy bl S8 @ (gilwand 52 a8 s byl o A5 ol e

e I Sy . ; . e s
2 ) ox) LxL Sl Lo sla ydle = S g sl gl adlie ) 53 Lipd e (e
cfjw N N D rn = g
S ,B “\Jﬁg - )i}; - JLi:w =5 AJ[;MT w‘ ol ealanel MATLAB
» n (V) oo 23l 015 s Jdo b Ll Y
\YKHZ B L sl ’ ” VS T
—¥.dbm/HZ NO JRRRCIT s Js A Ol a5 i 53 S 68 Olas baggslaand ool 5o
a )
g
Cognaz 3 39 sn oA Sl &b oS J =S FL;
Olge 4 p3sms S (e de sl 26
S 3\
ol ol 5 bn el galics Counarr skl Ul g et =
| Shm; a3 3m9 S ! | el 63 e J 28 s i
I 239095 < a4
by ) s
4 3 il oy oS s .
i gt il Mt —
o &
ﬁ-:«d*—‘ﬂ“ru!
& e 23] G e e
ittt T K83 s
= n Slos Slles
I oy 5 s
3 el S35 0255 e J‘d w‘)gll’
- e el o sl

LR r.:.l)_,gﬂ S sl Ay, (F) S




st o (§2ASh Jans 5 Ol 5 s f gome ol Al
g i B golgiin iy a5 ol OF stiasolis el opl ¢ i
2ph @ly fhe s S (6551 03 5 Ul b pme 2alS >
8‘})) Lol s JS 53 Ol Al o Sl glaaay IS 4
L Llail 5 65 ol glaply slias 035 asiia sl bl ool
Lps sl blae laeds S 55 5 Jlel bsodize 5 5 o g
J_ibc.lmj:a);;mbw)ﬁ)‘,bbb@ybclﬁpﬁ&‘ lej’
e U5 4 PDR cos LS 51 ke € oI 8 gl z

RCOW

AL 5 S SSke b (A=) sla IS (slals gl 51 S pa
ol s Jde s e (550555 00 Ols 150l O 3 boss o
23 S e 030l hs 53 Ol pelr Alie S 4 oS 0l
S et S SLaeSd 3 5l 3 s o
el 0ds pasite 3lgiin o) S Shes e

SLaad sluws 4 a (ol aseia (V) K5 53 &S 458 Olea
2 wla  h) 3 Ol B pae Ol LS oo My (R8s
Ol SRl Suils gz s b (3B 0S8 ) 5o bl 5 0 i
Wil 5 0155 B e Ol by > g o  Olimen 5L (B ae
Sl Sl eslgig gy oS s e Ol eSO ) ey b !
WS S Ul o (V) IS8 war 5 Lol sy 5 pwle 5208
sl Ao 308 ke b Slu 5 Ao, oFF Bl (olgi s,
s ialS Wl = s 4 S |y 2 eae Ol e

160 — — — — — —— —

(W)

constEuption

power

The mumber of nodes
Sy 93 3 5kes » WBAN slaws il 56 ls sed (V) IS

Olg Jﬂa}ablﬁ wblﬁé}\.@.‘.&ﬁ

1. Performance

G329 G e g (o (g ode 4yl FY
St 5 K5 g6 SESUFS (Sl Ll 3 XY

S5 &),_Q\}dju s S xS ol byl b Gis )l s
Sy g 0nls S5

31t S-\.«SJ,LSJ»VSB Lyl & N YF

st (53U S 5S AL S plaeatld o 5 Jol
slagssy Gl =4S cul g polie Plus 5 ST Ol o5
eSJ S 4 S s Sole won gl ea S ks eSS
a8l s O slagsssss lp o s nolin o3l 5l ol 3503
C_/_»A)JM»lMJ)GGMJ%J‘AQFJW‘W‘GM
LA&J})}J}J)LWMQ.)ﬁM\ﬁf}ﬁ)lmd‘ﬂ

b}&dﬂr.:k.;(‘/) J}J}LL}J&A onSJjI.Sé‘J.’

6}& Z..\;;SJJ;:SV,.B'J ‘_5‘}3 Lh‘_;.:"J" 3 9d> «(Y) d}.\?

oAz Ak Sl

0 mw Pmin Jusl ol g J8las
60 mw Pmax JUsl Ol Sl
300 mw PI max JH6 Olg Sl
0omw Pl min JH olg il
30 mwW SINRmax SINR st~
0mw SINRmin SINR 31~

S (.:U‘,f.\l 2 oS Ll s vy
ol s 5 5 (83505 A Gl Susie mBV S S s
LY iy sl a5 LLIM_0 = M_IST7) el s
=l slr0) o by e Jsl cad sl siges S S Ol e
(©) (e 58 ey 4 by o sltel 3 VI 2VT 51 ISCie &y e
S il s by e sliel 255V 5 laes sy Cosis w5 Gl
by n Slsl Z 53 TASVAYY ¢ gammess 5 (rs 2 o sae U 6l
3 Sl bl o pae ol G0 Sln S Al w0
Slapiss S Lol ol JSis o pae &5 o3 0F=TAXY
bl ) adaly & ax 5 b 50 (36 ol O35 & g e psd Cad

el (536 il B O35 4 bspe 03V XY =YEN
Solwamd @\:3 0

d antly p i g ol 5o k30l Lias 53 bl o &Sl e
aslie iy 5 ol Laol L aS la mell e el oY
DJH;OL:' L}j}j)dﬁww {l?u‘)jja..mu .JJ.:J,; A.?’JM ‘JJ}”':’J‘



PO S st S asiul 5o plgi J A sl Seif- 531 pi el S &L

I oy

] \uzzy

6o
[
5o
»
4l
o
(=]
| |
| I‘
L) 4 ) ]

The nnber of nodes

o) 33 3 5es  WBAN slaw il ,5b ls ged :3) K2
23538 laie el b bl (g3lgidn

64"‘@"" i d
Lzl Ol J 28 shieay Saif- (56 s d 28 Sl ol o
ST gl ol sl b e S st S SlaaSd s
S st i el S s S e Ll g (56 S 28
Jds 53 e 9 ui)'jﬂ 3,0 L;j)'jﬂ Jdbe Olgew (..:th)'l Je
A &l{)')\ ‘dj\)

23S 4 s Ol S5 0 S gl e U
S ol gl Jlisa S5 S o S i aS e
A5 1y Cod el 45 S 5 gl Say |y (36 S U S il
sdalin 5 et 5 loy Blis @ ol 015 o ollS o sSae
(3l s Jds 53 el oLl Sl (g3l sSd S aS A
Shdeas Gl g aila > ) 4 Sond ) 2B Al e
Uil oy Sl e Ol & a0 S LS &S ]
My Gl e 53 (20,08 503, S 1y JalS 5 ,ae Ol
s Lagsbuand 5l ol lasla sl 53 el cpl &S S e

J)...Zu.d sdalice
s IS 0l 4 Jlal B 0l os SINR
'Sl 5 e
JUs & e H

‘5144_Lﬂ§.u)>u;\
(m)oL;o@)K)aM};m?wmu d

1. Noise

LSJMULJJ)JQ'FJ,»A‘JMJPUM&TLS‘J{

4—«-.:&& L.;\ﬂ &blj JSA\)L_: )\ el a)_’.:..v Lhﬁﬁ.w.v RS 6\)‘ BE)
C/_w‘L).bv..i;dCy}Q(A)p)‘JFQ@jQ.JF&bQW\
s 3 esdhe a5 sl e (ol eslein By S &S
LS o g a5 et lane (glaaSild slias oS by ool dilas >
e 2DLS s 58 o iy Ol b an Ol oS T )
o3 Lol ssele s 93 Gl el pl 48 AL a8
(..._,M" « L;-‘\)UASC,.w‘mb}&;L«MLMJ‘j)}:j%l)JQ‘)M

&})4_3;",\?_....}.,\_,&):*" UJ."SUJ}J._J);V' [_'?J;‘J.Jb

) {

104 |
‘ ' | II

) |

14
"

The mazber of nodes

'Fm».

parformance

S5 93 3 5kes » WBAN sl il 56 ls 5ed 1(A) JS&
@2 AL bl galgidn

sk Olas 2,5 13 Bids deade 4 baat Ol slre b S
2 LPDR iy (eslgiy gy ccmul 3520 (4) K5 55 oS
Sydona 53 Lol das (Ll ailay > a4 Caed #8150 5l (6ol
sl wlay > s 5l S oolein s 53 PDR s (65515
e Ol ol 31 S5 S 55 A w1 5 o
oS el s ol s eslin il S oS x PDR &
dlis an adlie ol 5o (olgiy S Sl e Ao Oleas KI5
S I s ) e IS DB Wl S e ezl
Gy pkor L2a Wi s PDR Sl 2alS b oLl ol a8
sl 03 35 0l ja 4 Ol 5 5 oz



i30S A Sl ol i FIScost

Sls @GN
(MW) Lms 55 0l o

wc@putﬂ)w\ﬂétﬂ;g;mzmjzm B

[1]

(2]

(3]

[4]

(5]

(6]

[7]

(8]

(9]

[10]

sliiw 3 5

b 3L
PRGN N
b 25
o S 5 ol b gl 11

Yongju, X. and Shingmeng, Z., "Survey of Power Control
in Wireless Body Area Network", Guang- dong
Communication Technology, Vol. 33, No. 10, pp. 28-31,
2013.

Changbiao, X., Li, Z. and Yongdan, Y., "Centralized
Inter-Network Power Control Scheme in Wireless Body
Area Network", Journal of Information & Computational
Science, Vol. 12, No. 8, pp. 3311-3318, 2015.

Tassiulas, L. and Ephremides, A., "Stability Properties of
Constrained Queueing Systems and Scheduling Policies
for Maximum Throughput in Multihop Radio Networks",
IEEE Trans. on Automatic Control, VVol. 37, No. 12, pp.
1936 —1948, DEC 1992.

Jiang, L. and Walrand, J., "A Distributed Csma Algorithm
for Throughput and Utility Maximization in Wireless
Networks™ in Proc. of 46th Allerton Conference on
Communication, Control, and Computing, 2008.

Jiang, L., Shah, D., Shin, J. and Walrand, J., "Distributed
Random Access Algorithm: Scheduling and Congestion
Control" IEEE Trans. on Information Theory, Vol. 56,
No. 12, pp. 6182-6207, DEC. 2010.

Chaporkar, P. and Proutiere, A., "Optimal Distributed
Scheduling in Wireless Networks under Sinr Interference
Model", arXiv:1305.0384v1 [cs.1T] 2 MAY 2013.

Wan, P.J., Frieder, O., Jia, X.H., Yao, F., Xu, X. H. and
Tang, S.J., "Wireless Link Scheduling Under Physical
Interference Model" in Proc. IEEE Infocom, 2011.

Choi, J.G. and Joo, C., Shroff, N. B., "Distributed Link
Scheduling Under Sinr Model in Multihop Wireless
Networks", IEEE/ACM Trans. Netw., Vol. 22, No. 4, pp.
1204-1217, AUG. 2014.

Haratian, R. and Sharafat, A.R., "Better Qos and Less
Power in Wireless Ad Hoc Networks by Distributed
Power Control Using Power and Sinr-Based Pricing
Functions”, International Conference on Wireless
Communications & Signal Processing, WCSP 2009.
Guarnera, M., Villari, M., Zaia, A. and Puliafito, A,

S3P! Cu p e g (owdigen (B oolde 4yl PP

MW) osls Jlajiols P
MW) x5, 8 s s s oly P
M_i
M_o

S3BBAST RS 53 63555 Lasie mls sl
GOV BAST S 3 oy P L g Ol sl
GBBST S S gln Pl sl Sy
g, oldsd Ni

bz sl N

(o JSOlF S pg

IS Gl s Els sl Nmpt
slaat JS “ UJL*‘J Slaai et J—L.}’d o PDR
e 03 L;“‘")‘
&'y

[11]

[12]

[13]

[14]

[15]

[16]

"Manet: Possible Applications With Pda in Wireless
Imaging Environment" Personal, Indoor and Mobile
Radio Communications. The 13th IEEE International
Symposium on, IEEE, pp. 2394-2398, 2002.

Han, Z. and Ray, Liu K. J., "Noncooperative Power-
Control Game and Throughput Game Over Wireless
Networks", IEEE TRANSACTIONS ON
COMMUNICATIONS, Vol. 53, No. 10, OCT. 2005.
Sabitha, R., Bhuma, K.T. and Thyagarajan, T., "Design
and Analysis of Fuzzy Logic and Neural Network Based
Transmission Power Control Techniques for Energy
Efficient Wireless Sensor Networks", S.C. Satapathy et al.
(eds.), Proc. of the 3rd Int. Conf. on Front. of Intell.
Comput. (FICTA) 2014.

Alamelu, N. and Dananjayan, P., "Adaptive Fuzzy
Genetic Algorithm-Based Power and Threshold Sir
Control for Mc-Cdma System", Int. J. Mobile Network
Design and Innovation, Vol. 1, Nos. 3/4, pp.240-247,
2006.

Sarestoniemi, M., Tuovinen, T., Niemela, V.,
Hamalainen, M. and linatti, J., "Finite Integration
Technique Based Channel Modeling on The Wban
Receiver Performance Evaluation (Parkinson's Disease
Monitoring Case)" 11th International Symposium on
Medical Information and Communication Technology
(ISMICT), Lisbon, pp. 39-43, 2017.

Sarestoniemi, M., Hamalainen, M. and linatti, J., "An
Overview of The Electromagnetic Simulation-Based
Channel Modeling Techniques for Wireless Body Area
Network Applications™ in IEEE Access, Vol. 5, pp.
10622-10632, 2017.

Andrews, M. and Dinitz, M., "Maximizing Capacity in
Arbitrary Wireless Networks In The Sinr Model:
Complexity And Game Theory", Proc. IEEE INFOCOM,
pp. 1332-1340, 2009.



FY S Sows sadSeud )0 (ylgi J A0S (sl Sl 55 e 5051 S &

[17] Lotker, Z., Parter, M., Peleg, D. and Pignolet, Proc. 30th INFO COM, pp. 2525-2533, 2011.
Y.A.,"Distributed Power Control in The Sinr Model",



