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(54) Title: METHOD AND SYSTEM FOR SEEKING OPTIMAL RELAY POSITION BASED ON STEP LENGTH THRESHOLD
VALUE MECHANISM

G4 REARK . —FE: T 5 KB ENUS R R h 2k B T 07k R R G

S3. @rﬁéﬁzﬂqﬂ%}k%&

A4

B2

S1 A single mobile relay, at any position on a fixed-height plane of a test location, receiving a test signal sent from a source end,
amplifying same and then farwarding the amplified test signal to a destination end

52 The destination end calculating communication performance according to the received signal, generating single-bit information
according to a result of comparison of the calculated communication performance with the saved communication performance of a
known optimal received signal, and feeding back same to the mobile relay

53 The mobile relay calculating a position of the next moment according to the single-bit information which is fed back, moving to the
position of the next moment, and continuing seeking

(57) Abstract: The present invention is applicable to the technical field of wireless communications. Provided is a method for seek -
ing an optimal relay position based on a step length threshold value mechanism. The steps thereot comprise: A, a mobile relay, at
any position on a fixed-height plane of a test location, receiving a test signal from a source end, amplifying same and forwarding
same to a destination end; B, the destination end calculating communication performance according to the received signal, generat -
ing single-bit information according to a result of comparison with the communication performance of a known optimal received sig-
nal, and feeding back same to the mobile relay; C, the mobile relay calculating a position of the next moment according to the single-
bit information and moving thereto; and repeating A-C until an optimal relay position is found. By means of the present invention,
an optimal relay position can be found within a global range by relying only on a positioning function of a mobile relay itself and
single-bit information ted back by a destination end, without the need for knowing position information about a source end and a
destination end, restrictions are reduced in comparison with a source end, a destination end and a mobile relay all needing to have a
GPS function in an existing algorithm, and an applicable scenario is expanded.

67) HE.



WO 2017/096544 A1 |IIWAT 00N 00RO O A

AR IE N TR EOR EHEORYUR, =46 TR TP KBENS R E 406 B T 077k, DIREE: A, B3
HR A IR BT ) v T T A (AR R L, SROR B R A S R RO R Z H B B, H 1
IRIEZNCE S ST FOBEMERE, ARG 5 O RIS 5 38 5 M R0 LU B 2R AR Rl R US55 B R B 72 2
ks C, BEIPARRYE R ILRHE B A T IR B2, HE A-C, HERBREPUNVE. ARITL
7 R TE Y A H e A LB A5 S, OUDUKEER 2 4k B 5 (00 2 D RN H AA) di B 5 3R LRSS AR 1E 2 =
T WA B R AR P AR AL, ML TIUASERRS . H AR 2 b4k R B & GPs DIRER UL, HrZE)
MRS T SRR K.



WO 2017/096544 PCT/CN2015/096741

—RETFIFREANSGRBTRLERTFFTERARE

FAAR
KNEETREBZHABR, LEBR LT 5 RBREE G FEF

BAAPHRCREETRG T R A HMEE, FRTHEEEE, #57T
AT A AR, LA B ERESMEAALE LR, . LER
F AL (Unmanned Aerial Vehicles, UAVs) T RAL S EH 2%, EH A P+ 4
ARG L E BT R NN E I REN R T akedE, 5 R,
TR AMAE A BT SR AL R e K E AR, Bl g A
Tz,
RAGE R TAH PR TR FOE LT LR 0B la, T GPS LMlE
Ban(S)yf BAED LR E ST HBEMNAZELEETREPHIZE,
AT A AL & 2% (Extremum Seeking Control , ESC) Hik: 4K 1b,
AT S R ik, A HE P Me EF H AT o UE S8 b 2R3
ARG P U2 E, R S ok ahE LR G R A TN s G, £ B4R
A (DWRZFZS) B ARO)IE RGPS R g S EHBZEERLE
AR F P M, AL R, AR R AREAE AP, RIR(S). B asR(D)dd
B P M ZEAE R GPS, wARMT GPS B4 w8 F, £THRE S GPS
KRBT AR FRPBERRIE, REEEA, ERZHHRNIATEERT L

H GPS $hit 8 GPS & AR, g KR EFH GPS BA&HIL. Q)5 F

<%

BEREAMEFIEADOAT B TRETREPHREE, BHHALTH



WO 2017/096544 PCT/CN2015/096741

%, B3 T RANGEZ RGN LA TR

A IR A A ORI TR — A T b K AL s P ak s
BREFFRREG, 5AMBRILEFA P oA aE E F R4 PR GPS,
1 AR RE LS F 8 &R 2 P,

AR FIL, AT FREONF OB P SEENET FEk,
B3

TRA, BB HAEMNAGGE LS A TFHNNEERLE, Bk
B R om AR AR AR F R B AT, R B A AR AE 5 A £ B A0

T B, BAZRIEREENEST

FELRAE R, AR I ST 0030 AT 4 A
B 7 80 0 de RARBNAE S0 45 B A A 2

BAER AR AFE LA Bk AS
Pk, AR EELOERRAGTRINEL, AL RERETE
T2 AR Ay K 8 AT B A AR

| C, RS THERERBG LR E LA T -2 EE 502
BT~ E, F4 5% A-C, AERI AP HE

B M, B AP, BE R TR AT A Bl R S B | N A S

y\

B SR, AR E A B, G A LR e R

BHGEGINAGF, REBICEREREAMMAESHEIT0 4, FL

-k, SR B P, B&SBRIEISIE S B R R, REFFA
EMRE5 g ERNGRAN LR AR S0 RE it stiT ki, IR
GREPHANEPREN LR EENESHEEER, AR E LR

B PR AE R P gk,

Lv’

- H, P C AR

Y

IR CL, AT RARRE R TG LT -2 852



WO 2017/096544 PCT/CN2015/096741

—WrHEEEPHEEREERE - EE B,

FHC2, F-MERAEEHFTERZE, B P B OUTRE Y B b
(AR EFTEE T B ERT, A2 IR ETS#EE,
AE I EREPR L ERARSNARRSATFONN LB PH{EE,

d b, B CL BRI,

T8 CUL, prfba Pk bR @Ea s, FEEF ek, A7
LR EEE R R ET, nETHn AE,

ke

L!‘,

i 5

ALl
5
( 4
[S—y
B2
«

Pk A5 Eh b ARE B — A K BT 2 B A s Bl

i

BE A, BERARBARGMRESTHFHRAHLEZDR

N
e

Mg () R FIE T —w 2G5, A RFHES KA E, 0
gn+)=R{(n)+A, , FIRH W5 KB ETIEN A, =(x,0,0) 3

U CI3, B A S S AR A, MRk AR AT
SHEE0 O RSN E SR E s, SRR EA TR
AERICE S B A, MR ARG SRR AN L e
EGIRAEPERE, A B B e RS E LA TR P Ak, EHare0iE
R, MARAEG O REEEETHEER
REORTE ) ARG BUE AR R AR IR B R R Al b 4k

SRR S b 44T B R

P T e AR TR R

e
Ay
S
e
[y
S
=Y
-~
5
—)H
AN

A&
e
7@
"+

F B CLS, AR HBICESRERETE, BES G RIFITREFE, &
AN BER S, HIMALGERE~NELEH T,
B CL6, EFISFAHHAE SRR ARA R, H9) P B L R

., FAEEE AN Ew |, F—HA P READ LR E LD

N

KR A, R G R R A B TR 60 R 4 AR, PR

Yk b okt o] g ) AP S
i# 2): ’)/z“ /ii i!«,ﬁl 2] ’Gj % 7 /ij )

2.



WO 2017/096544 PCT/CN2015/096741

FBCL7, FHE TR CI6 PaIEE T A TR BRI TR ELE T BT

T CIS, FE—Hah b KD TFEHEFHRNFE L F KRB, WEES
—MWEBEENF, ARERSGNCREPHEEENE-FESRIEPHEE,
FRF YRR T IR F—Ha F REE, WER TR CL2,

r\:r? L

P CH, B PHRENAS TR EPSEE s, HEE

BB C22, PRt AREhF MARIE F A b Kot BT — e 2l e B R S Bl ik

T—atEde E, SRk 8 R AR S A LR B 88,

Ko (ne VEFTT—WZEE, UARMEAFLAREFHEE, YA AT
PRk TR, R

P {n+1)=R{n)+ A, Fsk 8 383 F 8w dsaFiE A A —(O Vo 0)

5

F W C23, BT B R IR, ARIB I B R AT I

AW RARESE T 0B E b BT L, FATe B MR T AR

BAAE 5 B AL, MPRPTEI BN E S HERRAERA N LR ERE
WAE 5 e MaE, RS B A b E R AT A E b Ak, B aE g

AL LA R BB E SRR E, NRANLAREENESEER

-
\Nw
,\\ =

BT, A6 BB a2 LTk gl P 4
9% C24, PrakAbah b 4k BT R ¥ P45 B HE 1T R
C25, ERB NN S RARAR, HEE R TREFE, £
WG CaRETHEE, FHIHAZLERLE BT EF,
T C26, APEHIBIEFREARSE, B P oA L~
B, Bler#g it Ee 1, Fo0a 5 RIS h LR e b

KGR &, FFRIBrELE f R BT R B E AR TR AL 1 RBTEE: Ak



WO 2017/096544 PCT/CN2015/096741

P ¥ €27, FHFIE S R C26 b oYL FUR A A B TR A0 4 AR

AL, RS RS RB AR E SRS SR, RBANAT AR

B C28, FH WA S KD THF TR E R T RIAME, NERS

ZHBEEERT, ARRAN A REPURC IS F A RETREE,
PR S SR B R ARAN AR SN e BRET
£,

ERAHTERTHESE s T LA, MRS C22,

A BB T —M AT HFRBEEMGNAETHEEET RA, BIER
W AP skge B 635,

Pk i s, BT A ENEE S EPTEA R P A,

FREAS B P 4k, BT AMEB RS E, Bk BB R E N
FH AR, RB BRI S R E P B 58

At B oagsh, B TARBIEICR e St Hal i ae, AR AR
RERGNCREEKESTREHENILESEZERE BT LR EITA
HEph gk, TR B L 0EMAERTRSWESL, AL EEIES
BAZ MR LKA AR R M AR PR AR S P SRARAB R BT A AR 13 BT A
T8t Z EH A EE T —W 2L E, S8 R BN IE S 3T R K

BHAEMARNG, LERIGEFTHEE,

r—v

B e, A5 A TN PR 40 8 7 LR A A R A B T4 K,

VAHEAL E b NAL E, KA mds i B A nEaitsaaia g

Q

RGP, RBEICGERRFEZGNRZSTHFEAR, B8R E5
R E B8,

P M, BESRARIERIL I 0 E St Ll e, RBHATAEE A

£

B3R E050 0 dEE e gt BB E SR

2



WO 2017/096544 PCT/CN2015/096741

NP ARG L e BB TAGEE R, AR LR E LR £ A
P 4k,

B d, PR R AREARL R T

B, PrbAbeh b MkARIE R B R bR LA E, BT S A
FT-dgirE, REHFF-MBEENT, AZHLF M ERETHE
KRB EF B E T,

BB, B0 REERTERLE, Baha ok S SR A

iy

g

il

EAREFEHTH NREENT, AERZF NRAGETHEE, A
FoMBEREPHLERARANABR LSO NG HREPUREE,
AR EIA AL, FEACRET: ARALE Fill B304 H 69354

{2 A28, RS ENBNEERLE GPS IR, MIURESS TR A IR

G e B AR ESPHEE, ML TILHEEGRE, B
8 sgAn AR Bh b 4R E LA GPS Zh AR, PR B MRalR T, EMI Y

Ko

B2 AERRE AR — R T KBS S s E P S EIE T
K 3 A2 AR BRE PR —A T F K IREAE 6 A AL A A5 50 P ok
&

St R SR B R R T E R

£
V5 & K A SR AR SRR 48 ) L ABUAE A #55) b gk AR 5 a9 T3 4E

2




WO 2017/096544 PCT/CN2015/096741

HTIEAERAGEG, HAFTERR LI mFAB G, UTHLSHEAE
o, AR ITH — T, 2B, AL TR 6 BLAR S AR

SR VAR R RR, R TR AR Y.

4

R IAE TR R PRI T HE RO R AT, P (DIRIBS)
Bozm(EER AT GPS RN EGLHEERLFRERELAES
HBahb g, RB GPS IR i B LR ER TR FHETLT 20, O T4
#H GPS F 8k GPS AR a9:8 12104, ﬁ&ﬁ”@-%@ﬁ%&%ﬁi%ﬁ%ﬁé@;(@
MBS EEAILTERRIN e TAS PR E M, EARTEHLGEH A A

ik £, BRI e T B k. WWEHEALE B R IRE)F B 3D

~

12 BAZ 8, BREHES)F B MO E L& GPS dhft, RAOVRESaPakh
GRS A L RTER AR R RGP REE, ML TRH EEGR
(S). B ausn(DyfeAb & b 4k E B LA GPS it ki, AT BleRE AR T,
AEir k., AANTHRER, FIHAES TS RERAEESAANEGFH

[;\‘e‘;

F R E ) R bR A g,
RT Lifsgie, AAARET B 2 ATRe—f AT ) KBEhs 6 &

ks Bk, P

St, NS PR ARG ETSETFARNNEELE, BIKEGR
I RAEGYIRAE 5T R, ARBIA KM E TR A EZBNR, £AF
PP AP ML TR PG B S R | N A0 B T RE MR, VAL

G E A NALE, BB EREA LRI AS AR TGN E

AEH

P, RB AR 8RR R E AN E 5 R A TR, B KRR E T AR

oY Ay b
E 9350

S2, Ha93ARIEI R 6 5t B E Ak, PRGBS E el E R B

Gt o AR SRRt R S R 4 R B L R TR R A Eh b

o PRI B OISR R AT RENE L, Rl R KT

A MR G FAF T AL, EAT P, BOSRBELNESITHEER

A%



WO 2017/096544 PCT/CN2015/096741

riasil

AL, REBERPTAEEEMES 8 I AGRAN Ul R ESKE 5T
LR, MBLEZR AL PR Ol BEIE S8 E%EE, HAK
Hrb s SRR E T A P Ak,

S3, FArik#5#h AR R IR B L AT -2 BB 24T
—iEaE, T8 5% S1-83, AERIREPTHLEE.

dr— M, E3R PR 83 AR 3E

vy

S31, B P ARBR IO LFELTE T e ai A8 25
T8 E, AR SHS), #8455 -NELENT, LEH2E—
LS R R oA B V=55 & SV E i i o

832, F—NHEENTERZS, BahPHUPTES s P ke
BEAREFERTHE AR CERS, EARZF A RETHEE, A
FIMEREPHREENARSYNAEES A Fa AN EREPHILE,

#—F e, B S31 BAREIE

S311, FTESSFT R RO REEE, HFEEF T K, ko
fo g R E R AT, nETHn AT

S312, FrABE) P HRBES KA PRI F T —HAEEFBAEET —
BFPAEE, IRE PR S, Bk A RR AN T HR RS L E B 4,

W g, (n+l} FTHAHE T~ a4 g, ¥ A, TR E W b K, .
p(n+ =R (n)+A, , PTEF -3 F KGMGETILA A, =(5,,0,0) o 2K F K
v, B P SRES - RS KARET AL E, RIS -RFH T KA
8.

S313, BAysast BT aviBlE 5 ahala s, AR TE maeE A B
Be o I S B R AR T A, A B R
IAEF OB, MRS E AR N e R R E
SRR, AB HWME AT R LR AL ESE P g, ST R Ak
g AR R S AR R £, MR L B8R SR HET

8



WO 2017/096544 PCT/CN2015/096741

T, RBBWBE R LR R LA Ba b 4,

S314, FrikA5Eh P ghaf Bk B L AT B 8 AT Pl

S315, AR A SniEAdn, BEE RIS FE, P&
Gl aEr et FAMELHEEE-FHEEEF.
8316, AP HBIESTHAERRESN, B8P SRS LR E,

o a RN Em 1, 83 F By L1 s —HahF ke

0

5‘"

ABER, FFHEGES A RTRE LR AR HULNES R R, kA S

i\)

7R AR 2
S317, HHEr 3 S316 #ayEE A AR B AL ESE QB HTH
1l 0k 45 2R T T M= A= QT A : FALII N TN BN b - 5 i,
G, WMEZ AR HEFTEHABDE—HehF K, RePWEHEEE

)'L .:.n j:{ }eji =

Sy

S318, FEF—RHF K DT HETFHRAE —H P KA, WELE-T
BT T, AREANCERETHEEEI S —TARETHEE,;

I TR KT IR S s REE, BEAW P 9% 8312,

8321, #Bah P BB AL~ AREPHETEARE, HEF R
Ky DA RFHRESFZIRFH TR, AR R P RGWBETRA Y
A, =(0,0,,0) e BAFHRF, A¥E T RGEN, HREF RS F K
BIE

§322, FrEAS#) P MRARIE S A P KA E T — 22 A A 8T —
Bale E, SRk B R ASNNRIEFH A KR E B,

A g, (n-+ )J'iim Futaide F lf’/’\Rz(n}f{ff?‘ fom AP MALE , VAN ER
PRk 3 ks B R, M e (n+ ) =R(n)+ A, , FT3R 8§ a0 5 KA S {E TR
ARA, =(0,3,,0)0 EFFHEEY, UFEF-HEREPHREE AL, FRW
B RAELER T I, BHRBENEIAME, R edide

hrrig

Ho



WO 2017/096544 PCT/CN2015/096741

S323, Ha# it A arad iz S abia e, Mt E hada s ss

Bt O b B S 0B 2 A T b, LA AR AT e R
&

AAFF GBI, MCRATE R BRE S R AR A A Lo R e
FATEAE R, AB BN AM S LB E LS P, EAHAEE R

PO AR SRR £, MRG0 Ol AR e AR
T, ARG BB LA E A PTE A ) b 4,

S324, PraRASEh P gt Prak 2 L A5 AE B8R AT Ry

S325, AEFIBTAEAE SRS, HEL AR REFTE, L4k
Bk PR E, FRABAELERLE HBREEET,

By
S326, AR AR E SRR AR TN, S0P 8w L1 Eais
sk

3

m

Flotida: i R it 8B e 1, F a5 Ry E—i ey ¥ e F L&
MEK, HAEEE RS R BAGRI TR ELE H RTEAL, rEds

S327, EFE IR S326 PEES AR ITTH BER LA ELE R A

{6, MEE IR MHTHEFEABRDE LT R, REH L HERE Y
Bz EHF.
S328, FEHAF R DTHFETFHREMSE AT KBME, MErF W

BAREWNT, FHRANCREPRETFAS AN EPHREE, 7

HEHBYRETHLEEPIRANERRZAFHAGLERE T 2
wuxy
=L

T TR AT E e P R EME, MRS’ S322,
AEFFER RSP, P 8T A RAM, T2, HARE, £ASEERF,
i R AABAERFH P4, T, 4683 2R S5 ARG a6
w8 3 AR, BAREEFEET AT ETFREEMFGULA
WA PR R EPREER T AL, QIERN., A P4 8 a3,
PR ss, BT REMRAZ S £ AP 4k,

10



WO 2017/0963544 PCT/CN2015/096741
PRk Ap sl gk, AT AME SRR, BICR B IR A FANRAE
SRR, KRB ORI S R R B 435,

7 b @

Bk B AGsE, BT ARMRECE 60 4E B RS AL, AR el

2

bR G L R R SR R A B A R A R LR E B R E AR

=

BE P g, AR LHELOERELITRGWEL, AL R ERIES
BAE AL A O R A TR E e ae . PR s PSR BE A e b T 8+ H
T—0As E A EG T~ E, SRR B NKE T TR R
A EMA BN, AERISEPHEE,

PR S RiEAR T, B B A3 LI oh ik Leddn Biode, B AS
AL P, BIEAH SRR R A S A ZNER A RE T E S RLE SR,
BARey, AW 3INEMALALTEAINT, S(,,.z )RR ERRGEE AT,

R(Y/Z)%»E:j{u/i\ﬁe:maly/{l%ii%f‘q D(}cd,.}g,,zd}ﬁif”f"l' | 4G ag a4 B AR AR, W LA

R{x,» z)fﬂ}%«ﬁaé{x vz ) B 6U3E R, p,2) 9B AE HE S &4 A

[d=fe—x) +(r-2) +(z-2)

N N R

ok REEvE R

F-gGlifE: B (8) AMESHEAR (R)

v, ERAAMIBR I NES, xR FTSRAHNES, PETSWAINHE,

. . 7"? _ r e s [=4 o . /:Jv \D e . I ek o
n A E ] =N ek B AT a%E, L, = A HARE A B & F ] 5

Fopkal iz AN (R) BELINES R AHE LS5 (D)
Vo= ¥2Glap

| 2
- XJ—GLS R™R.D anLR,D + nZ

v, R BRI GES, AT wm,%%%agwﬁ

] = /Vn ‘aif Vi

11



WO 2017/096544

PCT/CN2015/096741
A I ‘é}m{é S A A
PERATEBR P o Ly, =

.............. He aHE

E}ﬁé‘/@lﬁ%ﬁgﬁo
HEPWE G T

é} \-/\., <2> ’{%{%‘4*"’?‘@ ‘Z}:L;”

(3
JAERL Y

31 , 2

y = }) (" 7! ‘.‘RI ILR D _ I5e (4)

NG’ M4+mm 1ty
o IR E) e
- (5)
y B LR‘D
& Ny
¥R BB AUH 69 5 4 P 4

A3 B F ik, SHAY
E R g8 & oF

1) AAMERAFRFTERGED

Fmfz F
. A
Ri{rz):{\xk,yrﬂ,znb, i+ =

/?L}E_ i /g\ *Z_‘L‘L ’f“& HTI’ F‘;{ }'é? Az A ,7—]% - ’HL}/H

% =

Bz TH
KA, FRES-
JT‘ K ‘)(]’fj‘ znr . / ti ﬂ”i ;!¢\j§7j::y‘j A :<x0,,0 0) o A /7L7 j}\'}“’“"};/} T

Q

B R0
5 9 Vs X :" )
n R

5
Mr e ands I E ¥ K,
P B ARNGTRRSRECHEE M AEMNRE (B,
FAL R KRR RE) AN SE EA S eI, i iEands i
ROVREARECIEE, A, BB e B xR 6 A
oM ILFEAREL LT GEEREQ =00,
2) A

r{_‘f%éj e {3] }T

— ML EH g, (n+1} R, (n} +A, FA5 5 Bl 54 E .
3) D E A EAEFAGRE R o), FFRZH A A A
TPERE,

EHAMNA O, (n+1)= max{Q,}w {i?)@(ﬁ)) o FEJE B 8938 B M-

fﬁ 1;»
12



WO 2017/096544

=

PCT/CN2015/096741
HAE L (LR A EmdA P ARa) SRAM, AR IEEMHEL
HiRE,
4) APPSR E KA F AR L, EHATHRAELIEE RN,
LA 4T (O, £ TELERABTHE, #4547
WEhF K THERTR,, RERE

bk L ke w2
it &

7 HHEC, =2,
. )

i Q>0
R(n +1) =R (n>+A
C, =0

else

R, {n + i} =R (i'z);

end
5) R AMLPIET E

LR F RS eSS
WA DTFETHEHS
FALE F I f

.;..-<

MritdgF, H &
—KF T KA A, , TR
LA B F A ECESE
G/ P L

2k - B E N F
P E, NG ERE— Tk E,
¢F: FH- ST KA KTH
%W e g F-,

< BAEA,,,

IECRCIE 2 DI
FoWrERT

7’
KA
é"v

T X4 EMRAEE, BT RAREZ X HEAL
EEGEME, g X shRAEE kel FEFRY B LT REE, —
BRIT YV EOERAEE, NZEEREHEANXY FasiEd, )
6) RAMAEAEERN I he—AF AT kA FEE S
BAEA, , AEFETHA =(0.3,.0). &K AFHKF

SR
Bk 5 W B s s
13

4;;(.) “j:’ ?:'é); —&» J



WO 2017/096544 PCT/CN2015/096741

¥ s is

7) /'\/f‘f(, f;% ":»’ ) T"‘“/\/’ He (n+1>:R2 (n}+,{ﬁxy . /\E 1&’]5]1% (KT T
8) B &ysml S 3 E S B EHE o), AL AR AP RES

WAE Sl MR, $HHANN O, L(n+l)= mﬁx( L(n), Q(n} B B 6938 R T —

/o

 CBIRZL A S TAR T RRA) B RAMN, VARVINAEE R

R

?‘c‘
-\}.,

Lasfz

ﬂ\

l

A ERE,
9) FAMARIER TG f g E 8, EHFLHEELHEZERW,
PHEHAN AT (C, BTHES ORI HE, 280 M RE R

Ry K TFHREFR,, REBHE, )

if Q(H) > Qbes: (ﬂ)
R, (n+1):R2(i/z)+A
Cy =0

else

R, (n + 1) =R, (n)

10) RARABREFLE N ERT, FHEAFTRA STHFTHRE

Bidha, , WAFLREZHBET, BARF SR, AN G AT 64 E PP

tl/

\Ff

ARENG R R P REE, TR T KA RTFEEMEA,, WEEH 6,

WEEF BT
EAMBEFREERFTH I B 4 R
s F K x, =50y, =50 FEARGARSESEEC =2 WA T KTHET

L]

14



PCT/CN2015/096741

WO 2017/096544
% IE T REEA, =0.0001,

Rr o ()5 . ;{2’ ‘%}{_{%jﬁ J}' 'i\, }ﬂ 'f%. A\ ().G{}()E .
/miﬁ. wlm /I':, Fi ﬁE‘) ﬁ{j&—}’-iﬁ, ’@Lv’?, ;,Q‘ﬁiﬁ\xj’j‘i(_{@}

D

(1) vifig

//%3'“‘](5){1}/{:; F AR (x.y,, 2, ) ={100,-100,1)

B a735(DYA & 247 (x,,v,,2,) = (-100,100,1)

AN S EBRZ: 30m ;
4P, X shdFHAR, YaEFRAEE, Z8i T8R4 859

Aail

‘{C

7‘;:‘ :erio
(2) VAEeRrb A AR R B R AR AT IR, AN K@)

TR (SYRE E AR (x,, v, 2. = (100, -100,1)

Bagsm(Deie F L4 (5,,v,.2,) =(-100,100,1) ;

FLAMEG AL IS F AT (5
85 P A & T A ARLIE TR
ARtk TR B R AMEAL IS E RO RAS
B (BP RO H ) B9 E=R Ly 04831dB, £ F 20 AT LA

Bl 72 30m): R()=(x,,z)=(—100,—100,30)

L EHIAR P IR AR TR AL, MR RIRE

ekt 4-0.7352dB, £ 5 #

124
WAL R A E S B, &% 37 AR (B RGDAEE) HayfE gk
K 2.187dB, BT HE 4 PAMAEE, LR T REPULEE, AF 404
BEIE 48 R S B
e By AR

GEAERARATE, TR R BRI F S R

R . B E RS FA

Az, WP
B, LEAA

SRR L, RN F UARR ] A A

VAR BTk AR g AR BB AG 1 4 5t
BR 6 oAb A R M 2 M P AR BAEAT 57 . F R B feri b 8, B PO A A KW

G REEZ A

15



WO 2017/096544 PCT/CN2015/096741
B £ KX B

AT RRERR S RETRET LT Tk, RSEET, AR
AR B B AR IR,

EABS P REMNEKGTNEESE-FRANEEEE, Btk

S
.r:..
;l‘»

4/;

B 3 RR B IMRAZ S AT AR, ARSI 54 R £ B &,

F B, BORAREEE 6 S A, SR e A
LR € e B ROE A AR M RS B A AR T AT 8RR B iR

Pk b RO R AL RSVE L, At eiEiEiEsia
2P A S LR 8 S B R AR

T8 C, RSP HRER OIS EATE T 285455 %

k

BT 48, TEAFPHAC, AERIAEPTHEE,

2, b AE RV TEMNREPREERFT R, AR ET, 8B AP,
AP AR TR RSB 25 5 AR etk i E 4R, ARSI ER
s E, BTSN E R kAR ELEHRGEL FNA LT,

JG B R B R A K R AR AE F R S Ok, R R AR S K O 693K,

3, B A ER 2 AR TSRO ENG Ak, AT, BB P,
B &SRB S e tt, Rl antsadAeaEay
FoR EEICE T MR E, RBLRERIHAG T RGN
RARENAE SO E A, FAERELSE LRI ENESIS T4,

MR AT SREE Tk, EAEAT, $HECA

(:Q

\ ;Zﬂ/\EX?f‘ :9!\ g\ 3 }:’fri\/i,
s

FRC2, BF-MBEENFTERAZE, B PRUMERS -NEREPH

BERARSETFEHEFFENEEENT, AEARE N HESEPHEE, AT



WO 2017/096544 PCT/CN2015/096741

WE B ETHREETARANERRSAFafs saEraal,
5, de A ERL A TAGREPREEN TR, B EAET, PRCLE
W45
T ClL, Prd#sh P uin il EaE, FEEF—HaF K, B
R RAFIZE RO ET, nETHn DR,
P CL2, PTA#h b SRR F — A KA H T —8

F—H a8, BE %k A, B QBB ANGMREST AR RS LE R

2y
¥ 3
hp(n+ ) R THFET —02EE, da AFAEFE—HAHF K, M.

p(n+1)=R(m)+4A, , PPk & —La) F KA AEETILA A, =(x,,0,0);

IR CL13, H&ysnit Haraadlis 5 o0 @B g, ARt A ey dg it
Hf G0 LI ERE TN ERET IR, S EERRAAT LR
FBIRABE SRR, WA NELE SR ERRREN LR EHE

AAFFAGIBE AR, ARG B AR R b BT A P 4, AT e0EAE

l..

3
%‘l

VAR P Sde RARE F AR AR £, MR A e RERMNE S )
AR, RB BE AR E B U
I Cl4, Pk A sl b gk 3 B b AT LT )
P CI5, AR ABE SRR, Fdsn RS
RGOl EP T, HAMILERE - HEALE LT,
W Cle, EFIEAHEIESHEARAN, Sabakine Lo eG4
B, BEESZARBHE R 1, F—~E P RBAA LIRS E el
Fag4s AL, JFRIBT RS ORI ES AT AR PR SRS N RBTBE: Tt
HEB R BRSTRAERR A 2:
T CLT, FHWF R CL6 P E QAR IT B A B TR A E 4 0 R BT

A, RS R RB R R B R K, IR E RS

17



WO 2017/096544 PCT/CN2015/096741

T CI8, H&%F KA P LD TFHFTHENE KA RBEE, ML
— MR, AR EN R EPHREENNE TR REPHEE,
ERAY K I TN E AP R R, DR P % Cl2.

6, R FIEX 4 AN G ETHEE

S
A
by
‘-L\J

Tk, RAyieAs T, PERC2A

k|

BB C21, AH P HAREARE - REPREENRE, REF L

K

BB C22, FRAARE P MARIE F A v Kot AT R4 5 AR B0

VA g, (n+i)7§ T F R E VAR, {n} FoE

{

T
e
Vo]
=y
o
N
N
e
S
L

~2
~4

«;} 4

Fridf AT K, W
o, (n+ )= R (n)+A, , FTEE SN F REmBETE AN A =(0,5,.0) 3

P C23, HsRit AR E TR E ek, ARG H et Bk

‘\J

HRAW Ll AR el E R AT, ST AR RRAT LR

FIMAZ 5 AR TR, NPT AT A T A0
&

5

HRAG TR P REE, FHHATERF _MRAETLT,

TR C26, EFIBTAHBNE SRR AR, #aF%iAE L-riEas
B, BE#EEQAGTHEN |, FEAH T RGO LR E P
Kagta g g, AR se i RO EAF AP FILELS { R BIRE, Rk
Ea A REEELE A 2,

B C27, EHHI TR C26 P AIELE B R BT M B A B TL A HE S A R I

18



WO 2017/096544 PCT/CN2015/096741

A, MR AT HBFEARE RS TR, REHHETLRES
P C28, EHIMAHRSTET WL H LA KRG, WELF
SRR ENT, AR RAN e RET R BN E D RORE T BEE,

A FE BN REPHLEEPIRLNABRES A PR N2 ERETHE

EWATRK TS S a5 REE, MEEE % C22,

7. —FETFFRBEMPOREFYREEN T A, B AET, TER
EPYIEERFT RAOIERE., BB P A8 6,

Bk g, BT REMRKZ S EES P ok,

PrakASah bk, B TAEMRSIESEE, EE0Ck BRI AZGNKAZ
BT AR, ARBERAOIONEAE 5 R E PR B ahsn,

PR B AY s, A TR R St Rl ek, AR EMEE R
BB AN O BB E T E AR AR E LR R
AP g, ARG LEEREETRIENESL, AL RERNES
AR AR A R A AT IR M A . TR AR ) P ARRAE BB AR R BTt
T—WZEEHBHEZT AL E, SRR ERGNRESHFHRK
EHREE BN, AERIIFEPHEE,

8, Ho s M ERK T EMREPREENF AL, B4 EAT
TR BT B S TR NSRS E E AN, RS EE s E,

SR A NALE LR A LR ELE T AA G FNAN AT, Rl aR
SH AR MRS HARA, B ANEE TS AR,

9, B AR SITRGRETREENFT RS, EHEAT, 8adRRE
BB e E S AR R, ABN ARSI REN LA RE
B SRS E, RBLEERFH AN LT

{55608 R0 AR, JF AR R ILARE L R 2 TR A 5 oF 4,

e G0 O de s R IL

19



WO 2017/096544

100 Jud A 2K 9 T EiE PRI E

R G AARL T

o, FrakAbah b Ak ARAE R AG B 4

EAALSTHBEFTE_NELELT, 55

BB REPRLERARLSNAR S

20

BT

ok LR

).

i

A @

LR SR ASEE

4,

v,»_,

AT

PCT/CN2015/096741

i+ H

HEHT

/5

ARG L RAE )
F—Mr B AP akis

a“‘"

— B BRI P 4R

S BB T SR, P

FENE e BERETHREE.



WO 2017/096544

(SR F 0 |
(ORI GPSsEfL

VAR B S 1 R
BEBREATANL [P

PCT/CN2015/096741

RiwS. HERDRE

1

s

AN E PR R
HFBE B E A

K1 a

T AR B R TR 5
W HRESREES

AN
REEM, BB T
e g BB

SRR PRI T E &
BEPE AR ERLE, BiCREE
B RIBRIRE SIRTIOR, BRE
BRCRIIEVE SRR E H R

1 b

Ea—

[

S2. H fm iR BIRE St
HoafEtes, SRETTERERE

B Ee SN DA R ERIUE T |

S PE LR e B AR L
BRRMEFABSTS

]

SIFTIAM B PRI B

BRI R A E B T —
B EM B A BAE ST —
AR E, T

/.

O (RgsYa0Za) /

A 3

1/2




PCT/CN2015/096741

WO 2017/096544

30

25

T

0

743
S
R

¥

i

2/2

10

W
B
I~
o0
~
o3 N
E
=4
-
3
oY
(o Ren]
o 53
8 <+ R
- e
2 k)
ON .
- oo
P
[ i ]
E I
> W
_,n'u. [a] 5 ~
o~ -
(gPyunNg




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2015/096741

A. CLASSIFICATION OF SUBJECT MATTER

HO04W 40/22 (2009.01) i; HO4W 64/00 (2009.01) 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)

HOAW; HO4Q; HOAB; HO4L; HO2J

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; 3GPP; IEEE: relay, mobile, mov+, unmanned aerial vehicle, position, location, coordinate, search+,

find, seek, determin+, best

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

E CN 105554841 A (SHENZHEN UNIVERSITY) 04 May 2016 (04.05.2016) claims 1-10 1-10

A CN 105071852 A (YANG, Shanshan) 18 November 2015 (18.11.2015) description, paragraphs 1-10
[0062]-[0163], and figures 1-5

A (CN 104333147 A (BEIJING ZHIGU RUITUO TECHNOLOGY SERVICES CO., LTD.) 04 1-10
[February 2015 (04.02.2015) the whole document

A IWO 2008109912 A1 (THE UNIVERSITY OF SYDNEY) 18 September 2008 (18.09.2008) the 1-10
whole document

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

*

A

“gB

“

“Q

«“p»

Special categories of cited documents:
document defining the general state of the art which is not
considered to be of particular relevance
earlier application or patent but published on or after the
international filing date
document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

document referring to an oral disclosure, use, exhibition or
other means

document published prior to the international filing date
but later than the priority date claimed

«

“x

«y>

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

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

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&”document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

12 August 2016 29 August 2016
IName and mailing address of the ISA . )
State Intellectual Property Office of the P. R. China Authorized officer
TIAN, Linlin

Telephone No. (86-10) 61648260

Form PCT/ISA /210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

Information on patent family members International application No.

PCT/CN2015/096741
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 105554842 A 04 May 2016 None
CN 105071852 A 18 November 2015 None
CN 104333147 A 04 February 2015 None
WO 2008109912 A1 18 September 2008 US 2010091697 Al 15 April 2010

Form PCT/ISA /210 (patent family annex) (July 2009)



PR R & [ H 5
PCT/CN2015/096741

A, R4
HO4W 40/22 (2009. 01)i; HO4W 64/00(2009. 01) i

FEIR EFR %R 7328 (TPC) B [ I 42 i [ 28 79 SR RN TPC P f 732

B. o ZR AT

T 2R ) B AR BR S S0k (PR B 73 2R R GL A3 2K 5)
HO4W H04Q HO4B HOAL HO2J

AL RS Z AT (93 Fo 1 PR SCHR A A O B SRR

e[ Pk R I & 10 7 S e e s AR, eIk aa CnfE D )

CNPAT, CNKI, WPI, EPODOC, 3GPP, IEEE: T2k, #3z), AN, LA, #l, ME, Hio, MR, 8%, 83, & #
&, k3, &fE, B, HIF, relay, mobile, mov+, unmanned aerial vehicle, position, location,
coordinate, search+, find, seek, determint, best

C. AEIR A
¥ Ry SIHCE, WER, FEHMECRE eI
E CN 105554841 A GFRIIKZ) 20164 5 H 4H (2016 - 05 - 04) 1-10
_____________________ BAESk1-10
A CN 105071852 A (##¥B) 20154 115 18H (2015 - 11 - 18) 1-10
_____________________ BEITE10062] ~[0163] B, P15 e
A CN 104333147 A (bt IBBBERTEARBESERAT) 20164 2H 4H (2015 - 02 - 04) 1-10
_____________________ 23
A WO 2008109912 Al (THE UNIVERSITY OF SYDNEY) 20084 9H 18H (2008 - 09 - 18) 1-10
23
[ st sesotbeormsemisp o, R R
«  BUASCHRI R R,
wyr WHTERRIAL K% T VA B — Bk A S f «pr EEVHAGANESELOR, SHRAMRME, EhTERE
wpr EEEREHISRAL G DAV g T o BRBKALAE, AR, WESERRP R
v AR SEAL TSR AG BT B SCAE, SRR 5 — RSB SO BB HA al
(9 23 ETT 5 L o [RFC ARy PRI e 170 5 LA S0 G R opr BRRI, Gits A B SRR a e
BLARED ﬁmmﬁ?$uﬁ&*Aﬁﬁﬁ ST, BRI R
wor WROSATF, (LM, BRI MR A FFEA eI
wpr AT ST R LR TR M S “© FREAIECH
Il prr 2% L Froe AU B B EPr e s RS B3 H #1
20164F 85 12H 20164F 8H 29H
TSA/CNIYI 4 BRI 25 M b FHUE R
He A RN B AR AR (ISA/CN) R
Hh S G B T e X A IR VE T 3iE 65 100088
HHES (86-10)62019451 HLiE 58S (86-10) 61648260

% PCT/ISA/210 (Z5271) (2009%7H)



B ZAR W RS
AT A PCT/CN2015/096741
K2 3 B & SO Pl Rl 7l Pl
CN 105554842 A 20164 5 4H T
----- CN 105071852 A 2015f|511H 18H 36
----- CN 104333147 A 2015f|52ﬁ 4H 36
----- WO -""5(-)-(-)-8109912 Al 2008£|59H 18H US 2010091697 Al 2010£|54H 15H

3R PCT/TSA/210 (RIGEERIFHE) (200947 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 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

