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(57) Abstract: A microseismic/acoustic emission source localization method in a complex structure having an empty space, comprising
the following steps: step 1, mounting a sensor at each of multiple different positions in a two-dimensional localization area; step 2,
recording differences of actual times of receiving, by different sensors, a P-wave signal generated by an unknown microseismic/acoustic
emission source, step 3, selecting nodes in the localization area, and calculating differences of theoretical travel times of the P-wave
signal, which is generated by the microseismic/acoustic emission source and excited at the nodes, from the nodes to the different sensors;
and step 4, determining degrees of deviation between the nodes and the unknown microseismic/acoustic emission source according
to the differences of actual times and the differences of theoretical travel times, determining a node having the smallest degree of
deviation from the microseismic/acoustic emission source, and taking coordinates of the node having the smallest degree of deviation
as localization coordinates of the microseismic/acoustic emission source. According to the microseismic/acoustic emission source
localization method in a complex structure having an empty space, a microseismic/acoustic emission source in a complex structure
having an empty space can be localized more accurately.

[ L& 5]



WO 2020/164257 AT | {01000 002000 A

NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), BX. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CL
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .

(B WE: —MEEXERGH TR RS T %, BREUT PR P8, & 4 X B2
AR E R 2R MRS DB, R AR R ESRE R I AR P A R AR PR 5 1 S i (8] 22
% DW=, R D BT AL VR RUARBOR IR PR AR AR PR 5 A RS [FAR R
HARTRATIN (A2 22; DRI, ARYE S BRI (8 2 22 AN HRAT IR [A) 22 22 W 2519 R S5 AR R/ P A S R ) O B e
&, B RE S 0RO I B RE S e /N B s, K O B A B o/ R s AR AR DA TR/ P R IR B 5 (R A e o
B X B ARG P B PR R S IRE i AT SRS R 855 X R A My P A P R SRR EA T S AL



WO 2020/164257 PCT/CN2019/114041

ARl X R RS R R B R P BRI S T T

ARG,
AN e Pl 23 [X R IR S5 ) P R Bl / P R SR s (S5 4R

BREAR

BEE R AR B R K A s AT R A TR A AT, 57 o R s TR IEA
W R BEREAT o AEBRFRILIX, BRI 77N EAGIE R 0 R MR Ay S, G
HHARE T RENREE . N FIZH RN 5 E8, 135 1R RE &b (H
B AR RE . AR, FUREMEARIE N — AR B, Al DA et
ATHEINE o BEAN, AU IN T, RS (AED R IR — R Rl BoAR,
IR 2 TS A .

T/ P8 AT B A = P R M h e s AR Rl 2 o EHT
FESAAR S DU P IR A TR B S s N ) 2 Y, R e/ s R AT 2
e gt - T 1 s R P ) 8464 Y VP e 1) ) A RELEE S it A CELERIAR) R, e
BEAT RE AL o PR, AEFF RN 1L VA S BRIESFIAE N, SERRt 2 2B B E
RIFEERINE X R GE. HAh, AUk I o 5 B4 5 AR 2 2 TR i S5/ 1 o
FAVFRIE, SRR AL [ A4 b A B B KT e DRI, SRR A 55 2 X
SLIREG T AL SR S WARIURE /7 S R 30 e Skl L i) 10 i LIS [ i Ao R G 22
DX Y H 3, ot AN S5 20T TP s ) (1 o R S S Ao SO R R S i P P Rk
AT UR PRI, IR ™ B M E LG B O T X — R, AT B
PR — Pl ] SERT G SE PR AR IR G D0, AR B v (R U P R SR S T R

RANE

A FITAE R RIBOAR il R B BT Bl / 7 S N T3 AL 5 22 X
SORE ARG, FRA— P AR N & X R R S TP I G 7 R R E
BTk, 8T SRIERAL IR SK PR TG DL, Al LA SRS i 5 e 1

DR BRI, A i R A RO A R 5 S 3

Al X R RS B R R E AL T T, AL AP IR



WO 2020/164257 PCT/CN2019/114041

AR ITHER

£ e AL XS DAL E A 28— MRy, SRR AL B
LA

DR BHlRE;

M A SRR ORI SRl 75 BRI T AR K PS5, TSR e MR
SRR P WA 5 RS BRm F) s s TSR SRS AR AR S, B USRI P

55 Msehrmt a2 ZZAcl, Atl = |td —tk|, Lk =12-m, mARIKE P WG

T AR R S 2
AR= HIHIT
B i 7 DX 2 X PR BLAR AT B o i 2 X 2 R 73 A R

R 00 ST 1 LD MR L A, AT
HEIUR IRt 0 (A AT AT ARG LRI, F 81 M tn M AR B
s

PR 2 NI 2Py 24 (M 7E O/ R IO B L S A7 LA
Fi5

B EEP, B kA e S I SR I VB 12, SO IRNLE s 2Py T 1K
A, MIALY; = oo
VP RO BOR IR 75 R IR = A 10 P 5 APy B Sk A K2 S, 1 R
WIRATI LS, ¢f = LY /C, MO P s SEAR B IX ML FRE T, AR
B AR S R A B Sy IR PSRRI ) ZE AL

ij |t;‘ —tf

b ijl;

AR AL
FIND KR AT 5Py 5 R FIUR 75 SRR I AR RE S, Dy it 55 0N

— mi Ik k)2
Dy; = min Z (Atij — At

Lk=1

L3 ST A, WA Dy = oos



WO 2020/164257 PCT/CN2019/114041

D SRS BN B In A Dy 8, IF Dy RIMERER, RN 5P 5 AR AN
FE/PE R FTIR AR B RE R, BRI e BT A T R S TR 7R R SR I AR 2 R
/NI S Cle/INRID, B RIS 50, A% 4T SR bR E M TR /75 R SRR 1 5 7
HAFR o

AR B 4 B A X I8 ST R4 A A AR BEASRAK 1 R AR GBS 2D
PER—T AL BT L A WOR R R BR A, T s BRI I B0
i1, K PG TR X LR 2 C IR AN, 133 P 35 5 2k
FAL RS IR IR HRAT T ) P AR D15 (¥4 R 2 el 3 P Y15 S I Sk BRIT ), R

1955 50 5 B OR /P R SR Z MR 22, Je/IMm 22 B % R K 15 25 AR AR ED A Ay
TR P RS I A AR o
—Gth, BT, A Y A X 4 AN UL R R A e A
A o

D, BR=, SR AR SO EIABON TR FIRIB AP B S k
PR 1 B 1R B R I TR 6 4
—H, BRR=, RA] A*SIRIGER Py B 5 kAR I B AR B R N [

AR, OAE A*EVFA R IR SN DA b B, 5 R MR S 4 FE h
JEAT R IR AT AN AR RO R, B AW R S B U U R
BRI AR TS ZHZE, RUZEU/NThity )2 s ey fOR 2 5 m U B & ih
BRI ES, BAAEES, WERRIXEA S, FRRR N B A E A ST AN
—IGATREINER AT m, AT

Br—H, PriRhBUE Y 2. 3 B 4.

TESEPRRL A, A% RERAEY R B4 A — R 25 B M iy A4 SR 1
JET R (8 Tr A AR D AEA TN PRI REIS AR A UR4E 5D, Rl R %
JEM G AR 8 DT KRR ER AL, A 1@ PR . T A Zubil B i s
PR, ANKASOET AL, ARMET S R 2 R 0 A AU R,
PAEAS M B 5 R IR R AR I 7 MR 2, B ERIN R R i . B0 sAh
FhZ A0S SHN = (2h + 12 — (2h — 12, 224573 A5 HANE 2 BRI
RESTICRRS, N PR BRI ST 24 A BB 8 A, )R 16 1)



WO 2020/164257 PCT/CN2019/114041

F T 240049 AU S h 2 70 b, A7 3890 fURT S 1Y U R 4 77
5N GZEUNThIED o — 237 SRS w17 25 U R 2 I A
WA [RIX T 1 s VBN T — DT BRI R AT 0, LRI A SR T =
W 1(b)~ & 1)y AR 15 as A S HAMNER 2 2.3 54 B ALK R,
LB M ELN AU, TP BB AT S AN E, Hoh ey S s
HIA 16, 32, 48.

13 28R

AT TR WL W& BRIE SRR AR R E R IR IX
RGE G, IRIFH Y BRI AR S B SERR AL R A, JB R S
175 R SHIR B A s 2 (R Ge P X ) B R It (R it 1, AL LIl OS2, ifi AN
AR G AT A S BRI S5 IR (R B A B B B 2 (LRI Sk, B E R IF
B8R U7 AR SR e kG BE R3S R I/ 75 R 55 5 Az I B v e
WEH A XA TR E GO0, HRAERI R, TR B, A DAL e Ak
FE AR 0T R AT SR s 47

P P 52 B

B 12 ASVAR T R a1 CRAMIAS ol 35 50
B2 2 A*SNAR T mdh T 2 (MR IS a3 50
K3 2 EEXNE R TR,
K 4 & PRI E B TTVES RS LI .

HAASLHT R

DA™ H 45 F B AT R AR S B A5 B st — D PR UL
ARV AFE T — B X R A P K Rl 75 R b vk, B4E B
B

AR ITHER

£ A X E 2D AR E 23— MBS (i X b 4
A FIBLE A 23— ML)

DR BHERE;

NG



WO 2020/164257 PCT/CN2019/114041

M A SRR ORI B SR 75 BRI T AR I P S s TSR R ke MR
SR P WA 5 M SLBRIS R Aged s v S AN RS S R K2R S, Bl ) P o

2 ST BRI 7.2 ZEAC, Acl = |6 — t], Lk = 1,2, m, mIyBlcE] Py

T AR R S 2
AR= B AT
B i 7 DX 2 X PR BLAR AT B o i 2 X 2 R 73 A R

L T v e RSN (B s W g My e e IS R

TG NIRRT 5Py AR AE IR 7 RS IO A B, TP EAT LA
T

BERP, S RAE RS I IR BUEI W BR 2, AL ALY s 4Py AT 28 X
Iij, mUé‘\Lll{] = 03

ARSI PR A*BEIBERP;; B S kAL A 0 S I R BR 12, HLAE
A SLFIE R AR AT BT AP B, BT RSN E T R T
X BT RSN R BB R, 38— PN B ST R SR B AR T
R AT, BZHUNT it Jz SR SORT 2 B4 s B R i i 42 77 1
5, BAPEEE, WERRRES AL, HR R BT A AT U DAl RE
BRAES , BEAT RS AR A% SR ik R S 1 N 2 R,
1 g N TPl BRI A2 3T il 5 AT fBE B, AR — PRI &
SEHER A S R AT 1 3R T, hRE S = 4.

VHALP, A WOR IR 78 REHE T A PR 5 P B Sk MR IR AR S, 1 HE
WHRATRWILE, th = LY, /¢, JohCoR P s SRR X AL HR I, R S

VF B A% IR 2 Sy AL RS Sp IR PO S S BRI I ) 2 Z ALY
el = el - ¢

LRI AL

FIND KR AT 5Py 5 R FIUR 75 SRR I AR RE S, Dy it 55 0N



WO 2020/164257 PCT/CN2019/114041

m

— mi Ik k)2
Dy; = min Z (Atij — At
Lk=1

M RN T XA, WA Dy = oo

FHn AT RURE A B0 B AN D, A8, HDy RERR K, R8T 2P 5 R Enik
S/ 7 R STIR I R B RE B, FH I 52 5 T /7 R U TR R /N R 4
CER/INBID AR BEH 10, BT AR E IR P R IR I 58 7 AL AT o

FEWE] 2 Firom 50X 40 [SFIA, 20Ai B ABUTARI 25 X o -7 T R4 % 50
X 40 AW, WA O USRI e AT B PUANMERRES, JLARER AN S (49,
0), S2(0, 17), S3(0, 31) F1S449, 33), WK m (WL 4). AR AN
J5 R AL B BOE B 5000m/s. I OEYR . P R SHE AT M1 E A 0 s. )
T 4 MR RS B, SR IR B R EHEALE 735 O (26,2). P (37,14)
Q (27, 25) MR (7, 31D, WK 4. HEECFEN P 33 E0E Wk 1.

R 1 BWRERERER N P BEBEA BRI
R/ RARRUR K P SRR I 2 /ms

MRE
Si S» S3 S4
6] 6. 28012 5. 84670 5. 83096 10. 31366
P 10. 57958 7. 28328 5.42178 7.44122
Q 3. 13050 5. 81500 7.42444 10. 08548
R 1. 40000 5. bh3172 8. 06226 9. 27794

S A 1 TC 75 PN &30 S RGE e i ik (S WERE, £4 5k, F
AL, et al. Jo RS UG I IO RGE IR E O B I GRS B 2 ). A0
F152 5 TR 2R, 2011, 30(10).) AR AT @it &, IE B e g R gaxy
RZ D

D =X = Xo)? + (Y —¥o)?

Hrp, (X, YY) A HEARIMAE, (X, Yo) MU= KSR SKEES

frE. BRI RBR 2 P,
R 2 WAL AR
o/ 7RI WA THEEM SR KRRIELIE R

A

%




WO 2020/164257 PCT/CN2019/114041

I X/m Y/m D/m X/m Y/m D/m
1 25. 17 0. 00 2.17 26. 16 2.29 0.33
2 6. 81 31. 29 0.35 7.10 31. 06 0.12
3 26. 14 26. 82 2.01 27.04 24.99 0. 04
4 32.57 15. 68 4. 48 38. 13 14.93 1. 13

M 2 AN 4 rTULE Y, A 4 DRORS R, AR B e 45 R
PEIA TR e AL R o DR M A4 Dk, ACRPAAE S A 1 g AR AL T
WATrE. WRE LR, RRIELMES REX IRZR KMEN 1.13m, @&/ T1%
GJTIRN) 4.48m. [AIT, A2 ENAS T, AR TR B BRI



WO 2020/164257 SR PCT/CN2019/114041
BRI ZE SR A

I — A KR R G B RGR 75 RO IR e AT ik, HRFIEAE T, B AELL
Iz &

D FEME

£ Y AL X kb2 ARG B A 2 s

DR BHERE;

T A% RS BRSO 5 R U A ) PR s R A kMBI S, Rl R
P A5 T RISEERIT A6 s THE MG AR S, AL R S, HR U B P B 5 52 BR

ALY A, A = [t — t], Lk = 1,2 m, moyilca] P g S e

PSS i€
AR= B AT
B i 7 DX 2 X PR BLAR AT B R i 5 A X I 20 R 73 am A R

AP RO BEA— DAL BRI MRS HES

Sy B A IR SO MR TR IR 75 R SHIRIOR AL B, AT D
TS

B Py B S kA RS K38 R B I () B A2, AR EEITOALY, s # Py T 21X
A, MIALY; = oo

THELP AR IR RSHIRFZ A PSS 5 P B Sk ME IS, 1 HE
AT MIEL . ¢ = 1%, /C, JpCy Pl e s K MfE SR, o

T AR RS S AL RS S, BRI R P OBE S M IR I ) 2 Z AT,
Atf = |eh — ¢f|s

i I P AT R

FIND KR AT 5Py 5 R FIUR 75 SRR I AR RE S, Dy it 55 0N

m
— mi Ik k)2
Dy; = min Z (Atij — At
Lk=1

L3 ST A, WA Dy = oos

Dy WHEBCK, RO )Py 5 AR FRGR 75 R IR A IR B RE BEBOR, b



WO 2020/164257 PCT/CN2019/114041

JIr A rf S R P RS IR R R T R P B /N A, R AR AR N
ISR 4 B A AL AR

2RISR 1 Tk i — R 2 IX S A S5 o (R B PR RS IR e LTV
HAHAEZE T P BR—h, 78 2B e 07 X3 1 4 A DL EASFL B % 2o s — MBI

3R R 1 rad i) — A 5 2% [X A2 2R 25 ) T RO AR 78 R SRR 8 A T3V
HAHELE T BER=rb, RA AR SO SRS RESAIG P, B 55k
TS T 38 0 BRI ) B 42

A4 KRR BRI R 1 T i — b5 23 [X A2 R 25 ) vh RO R 78 R SR 8 A T3V
HAFHEAET : BIR=rh, R A*SLJ0E TP, BIEE kAN 5 I 28 140 S S o (1) i

7, HAE A*SLREZGHI A0 — DA (DR, B T A4 ATh 2
TR, IR T S AN SR AP R, 3B AR 2 B SR R
AARITRR R S ZHE, BUZEUNTh )2 sp R sy O Y J 5 s UR 0 = 5 s
BITHES, FAAMAEL, WERRLET R, BRI R A SE AT —
AR R, BT
S ARHEABURIEER 4 BTk 0 — Bl 2 X B R 450 R R 78 R S HIR e v T v
HAREAET . Pri’hBUE Ty 2. 3 B 4.



WO 2020/164257 PCT/CN2019/114041

[ B R E A g ey

N
G
\EA G\

(RBER

(0, gy (2

1/2



WO 2020/164257 PCT/CN2019/114041

2/2



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2019/114041

A. CLASSIFICATION OF SUBJECT MATTER

GOLS 5/22(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)

GO1S 5/-

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)

CNKI, CNPAT, EPODOC, WPL: H R A%, ERRE, HHIEA, 44 &, BX, fE, MHE, 267, B, £, W, Pk, B,
B FRE positioning, locating, localization, difference, time, source, grid, wave

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN 109828236 A (CENTRAL SOUTH UNIVERSITY) 31 May 2019 (2019-05-31)

claims 1-5

1-5

X CN 105842735 A (SICHUAN UNIVERSITY) 10 August 2016 (2016-08-10)

description, paragraphs [0011]-[0032] and [0039]-[0090], and figures 1-3

1-5

CN 106094021 A (UNIVERSITY OF SCIENCE AND TECHNOLOGY BEIJING) 09
November 2016 (2016-11-09)
entire document

1-5

CN 106680871 A (CENTRAL SOUTH UNIVERSITY) 17 May 2017 (2017-05-17)
entire document

1-5

CN 106154334 A (SHENGLI BRANCH OF SINOPEC PETROLEUM ENGINEERING
GEOPHYSICS CO., LTD.) 23 November 2016 (2016-11-23)
entire document

1-5

JP 2018142917 A (NIPPON TELEGRAPH & TELEPHONE CORP.) 13 September 2018
(2018-09-13)
entire document

1-5

D 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

«“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“g~ earlier application or patent but published on or after the international ~ «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step

«[» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) ) o considered to involve an inventive step when the document is

“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“p”  document published prior to the international filing date but later than  « g+ Jocument member of the same patent family

the priority date claimed

Date of the actual completion of the international search

09 January 2020

Date of mailing of the international search report

31 January 2020

Name and mailing address of the ISA/CN

China National Intellectual Property Administration (ISA/
CN)

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

China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/114041

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 109828236 A 31 May 2019 None
CN 105842735 A 10 August 2016 CN 105842735 B 26 December 2017
CN 106094021 A 09 November 2016 CN 106094021 B 17 November 2017
CN 106680871 A 17 May 2017 CN 106680871 B 26 September 2017
CN 106154334 A 23 November 2016 CN 106154334 B 16 February 2018
JP 2018142917 A 13 September 2018 None

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




EFrteERIRE [ b HiF 5
PCT/CN2019/114041

A EEAST A
G01S 5/22(2006.01) i

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

B.  RERE
TR KRR ARBR LSOk (BRI PR R S 25 5)
601S 5/~

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 )
CNKT, CNPAT, EPODOC, WPT: A<, HBEZE, #liEal, &k, =X, R, BobE, =i, &, =, Mg, P

W, WEE, f TR positioning, locating, localization, difference, time, source, grid, wave

c. PSS ats

iy SUF SO, ERE, SERAMSEERTE 2 O ALR B Sk
PX CN 109828236 A (FEgK22) 20194E 54 31H (2019 - 05 - 31) 1-5
BREER1-5
X CN 105842735 A (POJI-K%%) 20164E 8 10H (2016 - 08 - 10) 1-5
A EE[0011]-[0032], [0039]-[0090] k. BitFEl1-3
A CN 106094021 A (JbpRHE ) 20164F 117 95 (2016 - 11 - 09) 1-5
'
A CN 106680871 A (FEg K22 20174 5H 17H (2017-05-17) 1-5
'
A CN 106154334 A (FFf i T RS HAERIER G BR 22 B LRI 42205 20164E 117 230 1-5
(2016 - 11 - 23)
Eo8'a
A JP 2018142917 A (NIPPON TELEGRAPH & TELEPHONE CORP.) 20184 9H 13H (2018 - 1-5
09 - 13)
A
TS S R Ly N VLR M
B S LR AT, wqr E$%aﬁm%ﬂazﬁﬁﬁ,%$mIWﬁ@ B2 T 37
err DR B AR T R K LI BURTEHITE S S
“gr FEEERE B SR S A FITE S BB A ‘W”§§ﬁ§;§g@$§%ﬁﬁxﬁ IR EREP R E
“L7 AT GENTIL B SR PR EERO SC . BRE B — R R S X
ok “yr HERIMIEROSOIE, BB IES R — R SRR A A
%“ﬁﬁﬁ%%%ﬁ%lﬂﬁ%ﬁﬁmﬁﬁ%mlﬁ<WE% a%ﬁ%Aﬁ%xﬁ&ﬁmAﬁﬁﬁﬁﬁmﬁTEX{%%ﬁ
cor WRITRAT, W, RARIAIA AT _ AARnarEtt
«pn 3G B e IER I R BT sk e B SCEE & R RIESr
[ Pk 2 S s 5 A H B [ Brit =R S il % H 8
20204 1H 9H 20204 1H 31H
TSA/CNIK) 42 BRFIHG 25 Hu k- TRE R
o [ [E 2R R A R (TSA/CN) W
wp ]G B T R X # 1A L 65 100088
#£ES (86-10)62019451 Hi5518 86-(10)-53962436

PCT/ISA/210 R (55270) (20154F1H)



Rt 7 A
RFRBEERINES PCT/CN2019/114041
KBt i 3 G RIS e R R s
CN 109828236 A 20194 54 31H o
CN 105842735 A 20164 87 10H CN 105842735 B 20174 128 26H
CN 106094021 A 20164 118 9H CN 106094021 B 20174 118 17H
CN 106680871 A 20174 5 H 17H CN 106680871 B 20174 98 26H
CN 106154334 A 20164F 115 23H CN 106154334 B 20184 28 16H
JP 2018142917 A 20184 98 13H I

PCT/1SA/210 R (FIEEFIHHE) (20156F1 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 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report

