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(57) Abstract: Disclosed by the present invention is a sub-band selection activation-based multi-band hyperbolic frequency modulation
spread spectrum underwater acoustic communication method. The present invention discloses: dividing the available bandwidth of
an underwater acoustic system into a plurality of sub-bands, performing hyperbolic frequency modulation on each of the sub-bands
respectively, and performing spread spectrum modulation on the plurality of sub-bands within the same frequency modulation cycle,
thus implementing multi-band parallel transmission. Hence, during each frequency modulation cycle, the divided plurality of sub-bands
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is grouped, and each sub-band group activates different sub-bands for transmission according to different options for transmitting
data. Compared to other underwater acoustic hypetrbolic frequency modulation communication solutions, the present invention further
improves the frequency band utilization of the system, and the energy efficiency is also improved.

(7 FE: ARKYIATE T — I T 747 28 $ W0 00 2 45 XUl ALY UK Pl A5 7 ik, AR W T8
KA RG] A SE I o O 20 1o, RS 1 o ) BEAT XU R OB AR R SRR I, R 2 A T
HREAT YR B, LB A R AT . LRI B, RN EBUE A, BRI By A T BEAT
P, RS T AR A% R A R 3 R O AN (R B 1 REAT AR . AR R T ELA 6 K R O T
BETE, ARSI TRGRIUEARER, RN RN s



WO 2019/101032 PCT/CN2018/116144

— PR T AR ERROE K & W R SR E B A

BRI

AR BoK P R AR A, B N — R T IR O (Sub-band
selection activation) ]2 77 Xl ASH 4 (Hyperbolic Frequency Modulated) 7K
FEEAE TV
BREAR

KA L LR R AR 24, RBER R LSRN . AR DL
s BRI A5 J7 T o 35Sk Rr 82 % R IR K 7S A T I8 5 A48 e ey 01 FH 22804 12
e Z b, BEEETEGEE FERA DR . SR Ee 24582, 2
KM B AR 2N R, SR A M LR AOPR B N, B 58
(CESEIE

RS (spread spectrum,SS) A —FEEA RS PLTILHIHE AR, £F
B2 AR, BORIBE RO SRR S FE, R A SRS
77 PR B £ . ARG A 307 A6 BRI AU, B AR A, Bk
RIS (A S LA SRS IS . 58, XCE NI T SRS (Linear Frequency
Modulated ) #5 L A SR ST 43 o A e W] v aze MRORCHT RS 54 A 5005 5
UM A A A UK B A0 i@ fF ( Underwater acoustic  spread  spectrum
communication) 773, H A& HAMEHILH

NTAETX G SR EE BB, SU ARG S A R TR
S ES (HFMD {545, AlBlw SCh

x(t)= ex{j%ln(l + kfot)), 0<r<T

Horpk=—— LR RlBE, BRRR CRASIXIAD, [ &R EHHE, fi=f+8

Tfof1



WO 2019/101032 PCT/CN2018/116144

RN IR, 17H8 HPM 55 7R . HEM {55 1% I S O Hl A2 i
LSS (¢

‘ﬂQZM+A*

RXAe AR T INA) ROCRH R K, PR AR S AR O B RS . R
PRI 5 A RAF AR IR VEAT 22 v v SRR TR PEAR B, 121k
5o 2 VEACIE I RE W IR R B Rl S5 = gg R Bk, At R R AU
JiMetEae. SUEN, EE S EmEET, BN IEsh G W,
B BN R EEEY . A5 T T 2 RN G, men s
L VE AL AR I AT DB B BT bk, WA A5 5 B 2 i s ik

X5 A HEM AR Sl &, R Jr— ARy o 128 89 e 538 R4 .
MU HRM {5 5 A LLRIA N

ru):xan)zexp(f%?hnkar+f;5)

AR EREA=l 2T B,

, _ o
f(t)_komfo*1
X EATA AR B —NEER A, F15 f'e-A)=F@), H[
1 a

Kt f, kaG—AD+f,

At:l_a
orkf,

FHT S AT LIRS S A — AN R R kg FE S I TR TGO FE 4, itk —2k, HFM
BOEAN) T 2N )n, KRR T AN ERPR, XA U
BEATVRACEE , KA AT DU i R EF Ak, RO Bk AL B & PR A, I8
HEM {555 B4 2 E i se k.

fili i} HEM SEAT 9 S0 5 SR RERS SR DT T- DU AE 7 AL 22 W A0, (B T
F— A P ™ H R 1] R A R P SR EL BRI, PRI e 32 i HEML 9 B0 15 7Y

2



WO 2019/101032 PCT/CN2018/116144

P A 2 AR AR 70 A 1] A

AR W FIE Y — P el £ 2 3 A i 55 R 5 RO U IR A SRS 7 %8, 1k
JeE QI PR RS B RANE RTR A .
RHAAR

AW H LT HEM 5 538 1 T Rl 777 i B30T 1 28 77 XX
AT SR A B A5 T, B IR B Ay R B 2 A, RN ARSI
JSAA , R 2 AT BEAT 7 H AL B, BRSO A B A o A g
LR EAS R 7 B 507 A T 5 8, LS iy B R 2R

xF— A HEM 308 (5 77 2210 =, ST &R Ge Al Al 56 1 5> HEM i8S
o BTSN, R RNZRBE ST ARG S R, X R G RN
A 3R EE A

AR W) H BYERE LR 3R T7 G5

AT IR RO Y 22 XU A A UK AR AR Tk, AR

-

N

SI. KBS RGH W NZ AT, 2 BlEAT XU R

S2. Hi¥E. FAHHAT M, WiE BT R, TS T

S3. X FE A A4S Ak

S4. o RRWAS ST AL, [, (SiE T

S5 THEL AN 55 R i 7 AU AT O)AE

S6. i ¥ A I

YN S Rt cal

EidTridd, BARESELR R,

S1. ERK ARG AT W B =/ - f, (REER-RIIIER) 728k AT,

22§

FATHOH W N — RIS R A AT XA, R e R A . 2R

> |



WO 2019/101032 PCT/CN2018/116144
k(1< k < K) AN b 2 XTS5 0

x,[n]= exp[ i s a, fkon)] n=0,A,N-1

oy

:/H; = K 9 — +k_1£o
E':‘ak %k —1)BT Jro=Jo+( )K

S2. e TR T 3, FHETE S B R IEEHE TR K A Ek 1
— AN R IR e K AR R Q 4, 5 Q AT AR B,
T4 2 ANERE. AR 2 AN ERe T 42 12 20 7 0 RS D AN O
AL S, ORI RN .

T 2 AR IS 1 AN O B, ORGP | AR T AL
LN 1 IR IZ A 2 AT AT AR

T 2 AR S 2 A ERRE ISR A BPSK 7 5 M, SHZEOE I+ 2
WA T AT W

WL (=1, QVHN 2 A bjbyn, W4 HT 22 35 X R A SR 5 i
MR IES 5 RN

0
sln]= (b, ~Dx, [n]  n=0A ,N-1
j=1

Horlk, =2j+b, -1 NS j ABGER 59 5, Ll 2bp-1 KRR 28 j HAEE 2
A ECER R B BPSK 45 I

S3. WISk o XoF 5 LA AE H A4S S BT AR ISk . WiSkRA LEM 5
iy BEAME Sk, RIS, DLAKEEA R, Hrh R R AT L
PRI S PR 7 A TR . SRS S0 DA B RUBLALL A% 57 o TH B JBOK S AE /K 78
B RS

S4. o, WHEMUE ST AT, AT AT IE R, SRS R A Mk
BEAT R MMEE AT, AR WA R S E AT R TT3R D, /T DR @ s
A8 S5 E Al S



WO 2019/101032 PCT/CN2018/116144
(BB e Rl 20 A5 5 R IE AN i) AFIEAL TR SRy 24800 L %,
RARBRAEXT MRS ROV A, WIEs, ZEHHT B .
S5l i A I B A T A AT G R TH
S51. THEAR GG E ML & . AR S4 MEEMTHSEL, Rl EA 4%
TR A e X T AN EIE W R m(. MRS, I D SRR
R WA & A,

Any {@ 1 +£}_—ﬂ’j*fs +(m—1)*%J m=1,A M, [=1,A,L

1o !

st Sl gy e R SR, Fro BTN B kAT U AR ZR IR, %7‘7%3

1%t o
ot 2 W A R AME 5 — AN U AR S ) A

S52. FATHIZEL, FREVE(E . HHE Ay 53 FHEEAS T x, (] 5 rinl
XA B AT AR GBS RAF AR . X TR, 56 e N7, 5 m DR
B EE 1, PTEAR RN

N-1
L = Z x [nlrln+An,,, ]
n=0

S6+ WEFA AR . M S5 thH SRR AAIEAE 1, ,, AT S T
e, RPEHRWON RS MR, 58 21, QU A e
F

5 YL 1> Yl M EFHANE | A FH NS TH, [

I=1,..L I=1,..L

FARE S2 eI, A L TR AL S R b, =0, o A
WO TR Sk, =2j- L.
2 NS Y | MY FAERISE 2 A THOBGE T4,

I=1,..L I=1,..L

RS S2 A GIRE, Al LA E A AR N RS b, =1, A



WO 2019/101032 PCT/CN2018/116144

BT 9T Nk =2
ST Bh AR . 58 j A G=1, - QB T EARRRT S B A U R A I
RAFFHAEN], Xt L 2k B AR AU AT OQUBAR HEAT 15 FF AL B R AT RF 5 ) k-

L Ak
I=1 J

h _Sj2+1

S, = sign

1M JG 747 BPSK 575 fiff i 5f

)

B, SRR AT AR, SRR AR 2 DR bk, R

SIAEBARME, AR EA IR AMEARICR -

L KRR A S o N2 A, TR, ) T B RS
PR

2. B EEROE TR T IS ARBOR TR S iR TR R, EE
FIFEZHHERIETRE I, T8 T ARGt =N,
P P 52 B

BT AR R )Tt B 22 e A A B 28R 2 15 ) /K P 0L i R A B 45 7
ZEthy 7 A

B2 Ny Hy AR R, DR 1 s OB

B3 Ay B L, LR 1 e OB

B 4 f 5 sy I

B 5 g HARSCIETT 5 AR R 20 L
F AR ST 75 3

NEAR I H B BORTT RN S EIETE . A, LU S M R JF 25
SEHEA S AR I — D VEAN U] o S TR, AR T i) R AR St AR



WO 2019/101032 PCT/CN2018/116144

CAEREAR ], FEA T BREA K]
HZ AL, B 2ARKNRK RS ER.

AR TS L
B : i, ASLGIELB=6KHz,
fo o SRR, ARSHIH £, =9KkHz

fo WM IR, AN g = 15KH;
T, + SRS SRS W, ARG T, = 10ms |
T, « BRFERIAEEE, AT, - 20ms
T, : LEM WSKEFEEN H], ASCHIELT, = 20ms |
£ DU SRR, ARSI 7, = 100KH:
N SRS B AR AL N =T, * £ ARSI N =1000
o, + SUHESE SRR
fo: TR AT IR .
K FHRAS, A0k =8,
Q . THARONA, AN QO=4.
Mo RS A B R BN, ARSI M =10
RS P — T 5 £ 22 5 A S S 4L K P SO R A S 7
AHELL T AL,
ST AT B ST A (5 S B K B = £ £, PN K =8 AT,
GAF A G L AR F AT O R, T A
K(k =LA LK) AN I8 0 50 B VSR % 125

xJnhﬂm{gzm@+aﬂ%nﬂ n=0A,N-1, k=LA.K (1)

oy

7



WO 2019/101032 PCT/CN2018/116144

N B
:H: N przan A n',"Fﬁ} 4’ — — —\\kk AN b
iOFSUGEE

R, Bk AT Q=4 4, FH 2 AT,

S2. A5 S YAHI o Bl A EE A K AN R B — A 2 3 AR SRS
K AR Q A, 5 Q Mot dAAxnt B, R4 2 ANHke. RRAR 2 AL
e F T 422 2 1 B OO DL RSB0 7 B R T A, B S 77
e

TR 2 AR RS | ANERE N O I, SRR EE 1 AR T AL
MZ RN 1 BTEEIZA S 2 ST AT A

TR 2 AN ELRF RSS2 ASERREINR ) BPSK 7475 MR, S 12 i 1 3 4%
AS 5 AT T

L2 (j=1,...Q)HH 2 AN N by, T80T 22 345 SR S5 ST 5 i
RIS SRR N

0
sln]=> (2b, —Dx, [n]  n=0A ,N-1 Q)

Horbk, =2j+b, -1 N5 j HBGER T S, L30T 20p-1 KoRxT 56 j AR 2
A ECER R B BPSK 45 I

K B A5 W67 R M AN 2587 SRR S A B L S

S3. Wbk . X FE A SE SIS SR T E ik . WiSkRAH LEM {3
5, LFM {55 AT ARy

c[n] :cos,(zafonwzf1 fo n’) n=0A N, -1 (3)

:/H\:EFINL:TL*fSO
SE WS 4 iR, T,, T,, T, 00 DOARIE Sehrif S 5. Lk
Hpmmize il DA B ABPUA I H 5 T 28 JBON Ja AR K B AR TE RS

g



WO 2019/101032 PCT/CN2018/116144

S4. MWCHAL B, 552 IKEFE TR 2N 2 HEREm L n, %I
S, HeRHATATIEUEN AR A R WCLEAT FB A E AL, AR AT R
AEEALTHCE T3R8, ATRCR @ I AR S EE AT 5 R e pllm 2B Ay
TS S )| B EEM TR RER Y, 2ROV L %, BRI N
RIZHONMEE A, WHiEs, 28T 5 .

S5, TRl S AR S R L. X BB A B

S51. THEARIEE M . ME sS4 MEIEMTHSE 25l
THEARA RIS E M R X DW= RS mQA M) AT, R
I, L) 2 BRAR AV ARL A 72 BN Oy

. 1- 3, N
Ang ., =5 f,+| ———|*f, +(m-D*—| k=1LA,0 “4)
o { Lﬂlakfkoj IBIJ

Hop A s e R SRR T, £, R kA T R SE, %m@

B fro
ot 2T R AME 5 A XU R SR 5 1 S
Sﬂ\ﬁﬁﬁ%@ﬁ,%Wﬁﬁoﬁﬁmm’ﬁ%ﬁﬁﬁ?%%ﬂ%ﬁ
S T x, (0] SEWAE S AnlX R B AT I HREEE.. N T84

PEWT, AN, Ha NS, HIABAEREET,,, TUEERR N
N-1
Lii = Zxk[”]r[”+Ank,m,l] 5
n=0

SO T AL AR S5 AT I PITERAT RIURAR 1., EAT G 57 R ok
X Wt AR RS m AT, B A RHIAEN 0 X BB — A7
HoNBD

25 2N 1> D | WIVCAZ T ARG B TSR 1 AT,

I=1A L I=1A L
I AR AR S2 ARSI e, Al DU A N AR R S B, =0 .
2L 1< L, | MIAAZ 15 45 B0 77 N 88 2 ST, (A

I=1l....L I=1,..L



WO 2019/101032 PCT/CN2018/116144

I AR S2 F IR BRI E , AT AR % i A AL B R S P By =1
ST Wi ¥ MR . M S6 ARSI A R4 e B 1 55 P 5k, Xzt

TR . X R AR KA RN, X L 4B AR I AT & R AL B 0
(SRS

L o
S, = sign(Re{Z Al }j (6)

1M JG 747 BPSK 575 fiff i 5f

S+l
2

Ak, e AT AR, AT AL 2 RS by, IR . I
R TR IL AL B

ARYIK R Gin] A Rl o N2 A1, ST, i8m 7B R4
HA R 2 . Il RO AT R 7 20, AR EIRE 2 HAR AT T, A
T RGifeEEFE. B S fiRREREEWM AR, AT ZEG TR EZS
W R 2 )5, WA A DAE RS ML SNR T, R FFRC PR TS 2 BER 1:fE
H Bl ik F0E A 77 20, BEARAE SR DL AR SR [F] A T4

by, = (7)

10



WO 2019/101032 PCT/CN2018/116144
| I S S

1 — bk Ty ade RO 1 22 5 XU R A S5k R a8 S T v, FLARIEAE T6
FELLUR DR

S1. RHEME ARG W NZ DT, BT X R

S2. H¥E. FHHAT M, WhETREGI TR, TS T

S3. X FE A A4S Ak

S4. o RRWAS ST IRAL R, [, (SiEf T

S5 THEL AN 5 i R P A AU AT O)AE

S6. i ¥ A I

YN S Rt cal
2 MRIEBUCRIER 1 B §— i 1 7 e B3 /Y 2 7 X0 1R A3 S0k 7= 1
B, HARHMEAT: Ak S1 b, BRG T B= /-1, B
R 1 S RIIR £, H1E, 7N KT, KREN 2 BB A1

T

il
I

N—, AR T AT RS, R N T, S s T A

=
> | o

5 k(U <k < K) A>3 0 R A O I A5AE 5 :

x [n]= exp[ i+, fkon)] n=0,A,N-1

oy

:/H; = K ’ = +k_1£o
E':Iak k(k—1)BT Jro=Jo+( )K

3. RUEBURIESR 1 FTd iR T 745 e BRI 1 2 4 0 e R 3K 7 5
(ST, FUEE T (ETA I 2 b, M4t . T AT A0, 40k
%ﬁK&%%ﬁﬁq4ﬁﬁﬁ,Qmm@ﬁ%%ﬁﬁ%uzﬁwg,ﬁw

11



WO 2019/101032 PCT/CN2018/116144
¥ K At Q My, "B EIEA SHA AN A, X
HEAEREE RN, FE 2 AT AR 2 Ak
4, FRIERCRIZER 1 Bk R —FhEe T 77 iz S0 A 22 5 XUt R S 4K 7 il
(B777, HRHEAET: ARSI S2 wh, i TR EE 77 RIFIHTE 5 A6
HARA:

TR 2 AR REE | AR O I, R ERARIEE 1 ARt T AL
MZ RN | BRI S 2 A A AT AR

R 2 AN ELF RSS2 ASEREFINR A BPSK 7475 MR, S 120 i 1 75 4k
WS 5 AT W

2B j (j=L..., Q)M 2 ANEHEN buby, T80T 22 345 SR S ST 5 i
RIS SRR N

o
slnl= (b, ~Dx, [n] n=0A ,N-1

Horlk, =2j+b, -1 NS j ABGER 59 5, Ll 2b,-1 KRR 28 j HAEE 2
A ECER R B BPSK 45 I
5. MRHEBUREER 1 ATk B —FhFE T 37 1 BR80T HY 22 3 XU R ST S0K 5
E770%, R T: EATRDE S5 v, Farkaill 5 M pT # ZR A G s
B, SEHLRRA T

SS1. THE M AR &, B b B S4 B ih&s H . 2RECN L%,
FEARERATXT NS HONI T 7, 28BN+ 3,5 WS A1, B MY,
55 1 SR BT ) WA (i 7% £

A%Mf{ﬁ*ﬂ+{45£19*ﬂ+0n—n*%ﬁ

1 S o !

Horbt N g DU S 10 A IS SRR, A oy 2 e R

1 fro

12



WO 2019/101032 PCT/CN2018/116144
BHMRE, f, &8 kAR RemE, % NG Z WA RAME S — R
I

VA B A

S52. MEATHIKIES, MGG, HHE A, AR T 5
A BT SR AR, kT, B NS, R I
1, FFN

N-1
L = Z x [nlrln+An,,, ]
n=0

Horb o, (n) 5ONE kTR AT S, A RERWOR IS

6+ MIEBCRIZR 5 Frid ikt 577 dde 0T 1 22 75 X0l IR S0 K 7 il

E77%, R T ££ S6 1, & j=1,+-,0, 5 j LN 137 R I AL A4 (0 55 .
DN 1> Dy | MUK ZFHERIE 1 AT NBOE 7, F

A S2 P HIRE AT LR % A AR RS b, =0, W
RS Ak, =215

DN |22 Ly | MIACHZ T ERIE 2 AT NB0E 7,

A S2 TR IR e, B 1 L RAR R RS T by, =1, O A
G Ak =2

T ARYEBCFIEER 1 Frak i — b 57 3 T 1 22 5 XU A S0K A i
B7, HAHEET: 7287, & j=1,--,0, 3 j BEE T AR5 fEiA
R RARSEI AN S . MR B K& FRECHEN, X L 258840 AU AR RIBAE BEAT & Ab 22

ST
L~y
S, =sign RC{ZAI Ik ‘,m,l}
=1 I

~ aran /4 N =1 S 4 Vel = -2~ 7 Szl
Horh A | AR ROMEE, TS HEAT BPSK 7T SRS, Bl b, =22

2

13



WO 2019/101032 PCT/CN2018/116144

b
Uy s A
| by
b,
" 2wl L 2
3 | by sin]
A 3 RIS
e bul [ ¢ smap-sims
L2
T ZOREY
U AL i
| Do)
LR VEEE T BRI
Y12 T
5 b e Ty 5 l
& | |by rin] i
W % ) Bi i
k TRy b
b
| I fit it
< T ARy b
by,

1 (A.7.5)

T AL R A

S
o
—p

|
|
|
|
| by e MR T o W T A >
|
|
|
|

1/2



PCT/CN2018/116144

WO 2019/101032

—p BE TS I | ST

Iige
=1
Lt
L5

g AR

H

Z

T

LA SCIEAE

TR R
#.5)

TR TR 2 (A I

@—» TR
x,(n)
%xz(n)

3

o

E2lic]
el

I
=
0=

2

MM

ELtik]
ZeEIE

LFM
ik

MT,

K 4

EbNo/dB

K5

2/2



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2018/116144

A. CLASSIFICATION OF SUBJECT MATTER
HO4B 13/02(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO4B; HO4L

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, CNKI, WPI, EPODOC: F#7, X a5, K7, &S, ¥ 41, B, sub band, hyperbolic, frequency, modulation,
underwater, acoustic, spread, spectrum, activate

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 107947868 A (SOUTH CHINA UNIVERSITY OF TECHNOLOGY) 20 April 2018 1-7
(2018-04-20)
claims 1-7
A ZHAOQ, Yanbo. "To7 K 518 S 4511 XL (Parameter Estimation and Applications for 1-7

Wideband Underwater Acoustic Channels)"

B A T8 N H R E (5.8 BFE#E (Electronic Technology & Information Science,

China Doctoral Dissertations Full-Text Database), No. no. 05, 15 May 2017 (2017-05-15),
chapter 5

A CN 102170314 A (NORTHWESTERN POLYTECHNICAL UNIVERSITY) 31 August 2011 1-7
(2011-08-31)
entire document

A CN 102571677 A (SOUTH CHINA UNIVERSITY OF TECHNOLOGY) 11 July 2012 1-7
(2012-07-11)
entire document

A CN 103944848 A (SOUTH CHINA UNIVERSITY OF TECHNOLOGY) 23 July 2014 1-7
(2014-07-23)
entire document

Further documents are listed in the continuation of Box C. See patent family annex.

#  Special categories of cited documents: “T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«3» document of particular relevance; the claimed invention cannot be

considered novel or cannot be considered to involve an inventive step
when the document is taken alone

«A” document defining the general state of the art which is not considered
to be of particular relevance

“g” earlier application or patent but published on or after the international
filing date

“1” document which may throw doubts on priority claim(s) or which is  wy»
cited to establish the publication date of another citation or other Y ; ; ; ; ;
mecial reason (as s Pf. d considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means «&” document member of the same patent family

«<p” document published prior to the international filing date but later than
the priority date claimed

document of particular relevance; the claimed invention cannot be

Date of the actual completion of the international search Date of mailing of the international search report
08 January 2019 11 February 2019
Name and mailing address of the ISA/CN Authorized officer

State Intellectual Property Office of the P. R. China

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2018/116144

C. DOCUMENTS CONSIDERED TO BE RELEVANT

entire document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 105323198 A (INSTITUTE OF ACOUSTICS, CHINESE ACADEMY OF SCIENCES) 1-7
10 February 2016 (2016-02-10)
entire document
A WO 2005055442 A2 (BENTHOS, INC.) 16 June 2005 (2005-06-16) 1-7

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2018/116144

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 107947868 A 20 April 2018 None
CN 102170314 A 31 August 2011 None
CN 102571677 A 11 July 2012 None
CN 103944848 A 23 July 2014 None
CN 105323198 A 10 February 2016 None
WO 2005055442 A2 16 June 2005 uUs 2005111588 Al 26 May 2005

Form PCT/ISA/210 (patent family annex) (January 2015)




EFre R R & [ o i 5

PCT/CN2018/116144

A EEAST A
HO4B 13/02 (2006. 01) i

IR ERR T A 2028 (IPC) B R I 122 8 [ 2240 ZE RN TPC R A /328

B. e E

TR KRR ARBR LSOk (BRI PR R S 25 5)
HO4B; HOAL

AL A AR AU A 09 B AR IR PR BE SCHR LA AR AR 2R SCR

FERE s R I 21 9 R it e (RO e R A4, A AR &RAA) . CnfE A )

CNPAT, CNKI, WPI, EPODOC: 1%, XUHVES, /KA, @5, ¥, #FE, sub band, hyperbolic, frequency,
modulation, underwater, acoustic, spread, spectrum, activate
C. HRE
% A* SIHAE, BER, JEHMEEEE PO
PX CN 107947868 A (fERFEET K%%) 20184F 45 20H (2018 - 04 - 20) 1-7
BFE 17
A R, TR KA EES T RN 1-7
T EE LS SO ICERRE (5 BAREEE, F058, 20174E 57
15H (2017-05-15),
o5&
A CN 102170314 A (FHAeTMRS:) 20114F 8H 31H (2011 - 08 - 31) 1-7
£
A CN 102571677 A (PERFET A2%) 201248 7H 11H (2012 - 07 - 11) 1-7
£
A CN 103944848 A (fERFET A2%) 20144 7H 23H (2014 - 07 - 23) 1-7
£
A CN 105323198 A (P ERI 2 E2HEHD) 20165 25 100 (2016 - 02 - 10) 1-7
£
A WO 2005055442 A2 (BENTHOS, INC.) 20054 65 16H (2005 - 06 - 16) 1-7
£
TS S R Ly N TR R
* AR RAEEE “r” EEF'*EWWE?E?FXE[ZE/A » S5 EEATERAL, B4 TR
s N — . . . R IR E R TS S
“A” YA REERIAESR FIFRR T A B AR — R A& R S0 o "o . .
“wyn E'[ E 21z s S| B~ E
“p > [ R 2 JE A A RO G i B A X Ry PO, WERRRTMRATR
L7 FTEERT SRR S AR BRGSO kE, SRR A Y SRR A, éﬂc#%%*ﬁiﬁgﬁﬁﬁﬂ%ﬁ%
b Eﬁﬁ%ﬂﬁﬁ%?ﬁﬁ%lﬁﬁﬁ@ﬁ%‘%ﬁﬁ%lﬁﬁmﬁﬁ%lﬁﬁﬁﬁiﬁ (@/uE=RLN %Iﬁ%nﬁfﬁ I ARN G B g Ret, BERFEFRIA
S A
“0” WROKATF. . BRUBHAT AT “g”  [RIRE IS4

“pr A BB F ERr 1 B AERF BT EsR A se B H S0

[l P28 SE R 2 e H 3
2019% 18 8H

I Bz 2 i 75 i H 1 340
2019% 28 11H

TSA/CNA) 42 FR FIHE 2 Hu ik

o [ [E 2R R ABUR (TSA/CN)
o LI 5 i M X IO 465 100088

tEHE 5 (86-10)62019451

ZE R
T

FiES S 86-(10)-53961610

2 PCT/ISA/210 (5527) (20154E18)




Rt 7 A
RFRBEERINES PCT/CN2018/116144
KBt i 3 G RIS e R R s
CN 107947868 A 20184 4H 20H o
CN 102170314 A 20114 88 31H I
CN 102571677 A 20124 7H 11H ¥
CN 103944848 A 20144 7H 23H ¥
CN 105323198 A 20164 2H 10H o
WO 2005055442 A2 20054 63 16H Us 2005111588 Al 20054 58 26H

F PCT/1SA/210 (RIREFIFME) (20154FE1 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

