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Abstract: Aiming at the high complexity of the greedy bit-filling algorithm, a bit-filling algorithm for fast subcar-
rier-selecting used in ultrasonic through-metal communication was proposed. The approximate expression for the BER
increment, which was used as the basis for selecting subcarriers in the greedy bit-filling algorithm, was derived by the
BER approximation formula and Taylor formula. The subcarrier was selected first and then its BER was calculated.
Therefore, it was unnecessary for the greedy bit-filling algorithm to calculate new BER of all subcarriers. The simulation

results show that the proposed algorithm can achieve nearly the same data rate as the greedy bit-filling algorithm and save

the BER calculation of about % subcarriers, greatly reducing the amount of calculation.
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K2 BRI 60 mm 4l A5 05 B R 0 2

M 2 FTLLF Y, {5 T8 IR SR T 2 25 ALK,
HEAEAIRERE, 76 PZT R LAIR
4.28 MHz &b, Zh##835 4-10 dB, [MiEM% 6MHz
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TAE B, =107 AR ) 75 25T 7 0 e I A5 e L
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1) & F Ao B S50 1 B o RO 4R 11 L
FEEL

2) tHETH) BER .

3) WP EA /N BER R 73k, et
W7 UE THECTY) BER, JRE LSRR .

4) #°F¥% BER KT BER BIfH, f51k; 750,
R 3),

A (S (6) T LU B, T 250% 1) BER 1
HAE T SNR RIS U606, FERAH
FIE AR, IX R RV P 0% 4 R i S
FIEAL T E AR R R, SO LR A
DA Z . 0, RIS F6) T
i BER, W2 5M O it 5, 24 OFDM
BB, SRAR R R AT B SR
IR, 75 SR N o S B AR o Wi, 0T
S BE DN TR PR TR A, AN e R A
i, B2 B Z B

T Lo £ R I A R 7 e, R SE B
N A IR R . A SO R R T SOk R 2
. BIT/SK Fl MQAM, AHX I (1) LLREEL43 73k 0+
1 F12m(m =1,2,3,---) , FHARIAHI 7 0 LLp s A
A, 2%k 3 BIT/SK A1 BIT/SK %] 4QAM [ EL4%
BEER 1 bit, FoAAH SRR F1 7 2 LR R 2 bit.
T EERE s AN, X (10) 2 BB AR LA — & A
[l o0A% LR IR VA A I B PR N e T
BER i, (EAF LR RO, 2R
R PR T3 BER B IFA—E /. B,
h TR BT IORE A T T k2 BN R L
R B T R S
3.2 EFETFHRKMAZIFEREZE

EAERFR AR SE Y, WM E A T8k
(1) BER 35, BT 2EAEHE MK BER, 4
4R BER FUHT BER, {H & H AT EB5 1 20% 111
il 7 S A T A B R A T SR EEAS
A, THAIXEE R HT BER Aok TSN TEEE
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HKE 4 7 LAEH, BER P SNR 284N
AR EEA S BTG MR (6)id TH 2%, HLAKAR
W 24T 04T, RIERIAH BER LA =0 #r.
MQAM F1 BIT/SK 1] BER ¥4 34353 423

1.6y,

Boam =O.2exp{M_1} (11)
_77i

Pk = 0~26Xp{21'9 4 1} (12)

K AADMRA2)RAX O

1.9

0.2exp 77 ,BPSK
27 +1

o.4exp{_1'367k } — Py, 4QAM

AP’ = (13)

0.21bM exp {ﬂ} -
M

(IBM —2) Bya» MQAM (M =16)

o, BIT/SK Il MQAM HoR 5 k AN T a4 i q
(R 7 o 76 88 LR 78 505 2 BRI 1)
BN I E i o iR A A T )
BER, [, 7£:0(13)+ HFHFIH BER LA
o780 1¥8T BER.

1 3.1 WA AT AT, R BER 301 1
W IEARER, AN ELRE 8 Ab; 25 73
BER [¥{f. EIL, 8 TiHER A X712 BER 5%
M, KX AORANRG IR, FHh BRI
1bit, ARS8 P, Wt

Y hP+AR +F,
P<P =+l <P (14)
Db +Ab +1

Horpr, Ze P RS 0] LLERR Ay, A P 3 n—A
BER b B [ LLAE, 76 P = P WSS 42l RS
KA K@Y R A FTLURIL, 4 P
K@ MLAREAN, P AR AR, B2
SRl HEEE, FA TR AR
GARAH I, O AR ke i K BER 1
HAARMER, FTLL, fEE— sl s,
BT AR T L& R (14) T BR AN F L
R 1 i P-4 BER IR560, #20(14) AR VAR
A (13) 13

1.9

-7
0.2exp]—2% L+ p BPSK
27 +1
—1.6y,
0dexpi—2el_p 4P 4QAM
p{ 3 } BIT/SK T Q (15)
0.21bM exp 0% L
M-1

(IbM —2) By » MQAM (M =16)

X (15t AT R B R F e 45
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(IbM —2) Byui» MQAM (M =16)
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3 S5 F AR EL AR EGE 2 1 20
BUEBELL Ay, . 5 BER AXAAL, FIHA(16)1H5
BER ¥4 F7 Iy A ek, I H AT LURR 4 S Fs
T DL B2 ) JE T U AR T K

AN 1 2 ) i T S B8 — TR Ay e 1] B
Peorik, Boit, SRS R AR KN R R
5E , F T MR, KOG BER A /N Ay, 11
TPk WEEE, WRAH6)I T4 BER
SRR 2%, L4 T e 73 BER 1t BER
B, DRA AT R 2R o N TR L. DAL,
K BER 75 %4# [} BER AR, o EiR%E
FVFEE A BER LA ST . A SCIE Rl
H BER A xUH5.

5O LURR I R VA AR B, DR 7 3 1
1) D2 88 LhRy S 7 S0 50 5 3 AT Tk . AR
THE L R a5 XS 1B BER. I Bk =
ERAEMT.

1) FFA o e S &1 B0 o RO 4R 1 L
FEH

2) AEG(16) 1T L T L, & T
ff) BER M4,

3) P AR/ BER R 7, T
L3R R 05 X5 (1998 BER FIF-34) BER, JK H:
R

4) #7744 BER KT BER H{H, f5°1k; 50,
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AL AL, TS T4k BER MY SDIR
3)AIH BER 5, ik 12k 4 2Ly =
FITIE R 28 ¥ e TP U402, BER 3 5 1RG5 K
i VPR VRS T AR RN A e
N5 — R IVESRAE VST I 28 Je O o 2
2(L = 2) IRFGEFRAE A (L = 1) RNk AE . AETHE
SENBUE e LE RN 28 8 e P 2o e, TR 13K
% BER 34 & (1) B4 Kk

A+ M,BPSK
C=1{24+M,4QAM (17)
A+2M ,MQAM (M =16)

o, 4 TIEREE (BORZIRIE), M FornTk
EERAE . WTLURIL, AR SCPTHE )~ 8008 0 10k S200)
TF# BER 345 1A D ik f ek i
1B, NHEIFTF Q RBUSH, THEHEER . R
F BER M4k v 80k /5, 4 BER A
TR E S BER, #1014 BER [
T, SRR e S R T R

it R S R B D, SR
E i O NP Nl D W L R = B L W3
P IR )RR EL, SR RS AT
A%, Haplid i s 558, KBS 4 k.
X B R I O, AR TR TR AR T R
e R 2, AN TG B ST R R
BER, b B HITH TEUE M AR, P EEN
IMERERIMSWR. FEiE, T RHE AR
5N & TP VI LR g, ORE T I 1
%) BER #B/NT BER BIME, WA ITA 200 8
P T MET 2 4P BER <3l BER BI{H,
PRIt b P Bl i 1 £ A 2 H B

4 FESTE

AR X HRIR G 1 Ak 1) AR AR B A it
TR, FFEHABSIEX L T KA M A EmAIE Y
o BRAOE SR (SRR T SPPT M
B, HAMEEHA TR AME . KA OFDM 240 &
48, AT itk OFDM M4k E, & OFDM (1T
WK 4096 4, OFDM T8 AIfE4E— A 1 kHz,
CP Kot Jy il OFDM ﬁ%n@% , I

1% 20%. W BT HS)EFERE N 10~80 mm, X448 /F
FEh 80 mm K, W LAVHA G IER Y BN

245ps, Wg/NT CP I 250 ps o ARAEES 3 FWIEIES
B, B H 5 X BIT/SK F1MQAM (M = 4,16, 64,
256) HLF skl nl DL 2, 48 5 FhAS ARG FE () 28
EIT(L=1,2,3,4,5, BER BI{EH A 10°. X T
[ 42 8 JE FERIAEAS SNR AT SR 2 H 107
DG P2 o AR SOR P S0k 5 AR Rl 23 il 55005
ORI R B W S (TAA, in-
cremental allocation algorithm ) ORI T+ 17§ 1) b
A SR AT H A

Bl S ANl 4 5 B AN [] bU AR 2 78 SV 1
SPRIAFE R SNR (10 FR . MK S oL H, Bl
# SNR [, ksl m, HILR Rl
PN T S AR R R N S AT DL A
HL=1Mn g, M L=20, HElEntE
O AR LU A T 5V . Bl L IR s, Prit
SRR e B W B S AR LU R I R L . Ak
SNR=24 dB 4, 4 L=3H, FritfdmarmnEy
DRI AR AU 2=+ LR 2 L =51,
A ZEZ) 1 bit,

35 10¢
A R AR
304 |7 & T AR
— © — PR, L=
=+ —FiENE, L=2
250 |- & - FHRHE, 1-3
— * —FifRNE, L=4
£ g0l == PR LS
%].5' ’==Q5f:”’
=="" _x—
1.0f -7
05 T -
24.0‘00 24.005

0 5 10 15 20 25 30 35 40 45 50
5 SERgREA SNR ()% &

Bl 6 S AN ] LA D0 85035 (R A X 7 i 1
SNR [ 5CF, AN 7 i 2 i ARG T J il 43 i 5
TR e & AR B, BEE SNR B,
B L =11 iR AL h & 2 4k, HASE A X
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