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(54) Title: CONTROL METHOD, DEVICE AND APPARATUS, AND AERIAL VEHICLE
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RATEERBRH S ST0LAR

s | 5602
REX
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BEE—RERS A EATEETHRER
, BRI AT R RATRAERS A A

|~ 5603

B e

S601 ACQUIRE A FIRST ATTITUDE LIMITATION
ANGLE OF AN AERIAL VEHICLE

$S602 ACQUIRE THE CURRENT ATTITUDE ANGLE OF
A GIMBAL MOUNTED ON THE AERIAL VEHICLE

$S603 ACCORDING TO THE FIRST ATTITUDE
LIMITATION ANGLE AND THE CURRENT
ATTITUDE ANGLE OF THE GIMBAL,
DETERMINE A FLIGHT ATTITUDE LIMITATION
ANGLE OF THE AERIAL VEHICLE

(57) Abstract: Provided are a control method, device and appara-
tus. The method is applied to an aerial vehicle. The method com-
prises: acquiring a first attitude limitation angle of the aerial ve-
hicle; acquiring the current attitude angle of a gimbal mounted
on the aerial vehicle; and according to the first attitude limitation
angle and the current attitude angle of the gimbal, determining a
flight attitude limitation angle of the aerial vehicle, wherein the
flight attitude limitation angle is used for limiting an angle of in-
clination of the aerial vehicle, with respect to a horizontal plane,
during flying, and under the limitation of the tlight attitude lim-
itation angle, a picture photographed by a camera device config-
ured on the gimbal does not comprise a body of the aerial vehi-
cle. According to the embodiments of the present invention, tlight
control treatment of the aerial vehicle is realised, and the picture
photographed by the camera device contfigured on the gimbal can
be controlled not to comprise the body of the aerial vehicle ac-
cording to relative positions of the aerial vehicle and the gimbal.
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—FrEFFTE. KE. BERAATE

BAAT
AL P BAZ R BAAR, AT A —Frissl 7k, LB RERTATE,

FEBEAR

R A AR G L ERA B P 6F R, MR ANE —ATE 69 5 Ak
ASTZ, YWITRIROEEE. BEEKEUBRIUK, 7 TIEE R KA.
KATR AT I, FERTHEREITENTHIR LS, Bid568
BHTAMLEE LB OEEEINRI KTETR ABNGIRE, St
. S RATBARATIEN, R R R RE T ENNE, NTRAEEGES
BT 3645 6493 @ F & ILAT IR AT R AU,

WeEMZ A e ARRL B Rz 4 d04E., Ri, S TF—68MA T kITEME,
o R PTG E B SL B, AR ALY TNIFREEEEFHN A AR
B A, B8EF AT163%69.8 & P B IAUKIRAL 64 9] 48 .

ZXAAE

AL EHBIRBET —Frissl k. LB, REATTS, TAT=&F
ARG ARSTAL B K &, PEAT A 4%, 8 5488 K B T 363809 8 & F & LAUK,

@, REPERMBET —Frislsik, i

RBGZ AT R — L ETRS) AL

RBFTR AT LR B ESA;

WAEPTE 5 —RERBN A EATAEE SANESA, LR TAITEN
RATLEETRA) A B, BTk ’ATLATRA) A B T IRA) AT AT S A AT AR
FRF-d eGR4 A, I RATEASTRE A AR T, Tid= 6 LR E 694%
BOR B PP 3035869 3 @) F TS L35 TR R AT R 49 HUK,

F o E, AKX ERGIERMET —FiEH ik, 03

RIKAT R LA AT RS A,

WIBFTR LS A B RN A Z 60N A A,
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RABFTA =GN AE, BHITER 45, PTREE) AR TIRIER
REEBBIZEN A E, FEES LB E 9358505 B A 1048498 @ R
ELIEPT L RAT B AR,

FZmd, KNEPERGRET —FEHEE, 0%

B—k B, B TR WATRGH — KSR A

B o RBAEM, A TRRATERATE EREBN S S ELEA;

B AR, R TARBHTES —LEERBA B ARG YAHLES
A, BEATRRATE G CATLEERB AL, Pk RATE ARG A A TIRAPT

R RATE A RATEARS T AP @ g 1A A R, AR AT RS TR %] A B Y MR
T, Frid= 6 B E 4RI B AT 4640 & @ F R L%*’aﬁfrii’%ﬁéiéﬁﬂﬂio

Fvas i, ANEPERGITRET —FidRE, @i

HZRBAEY, ATRR TR Y fm’%ﬁéﬁ%"‘ﬁl 7,

R AR, A TRBEEESAERATZES é’J%ZfJﬁJ Pt

F o Ax Y, A THRBEER G0N AEL, B8 AR &4, ik
HEHMER TRIEFFEAZ GHRBIZEH ARG, ikxé LREGHREE
B AT 3035693 @ F R @AEPT A kAT B GIHUR,

F AT E, RN ERGIRET —Frizalii g, Qs hEfl® e,

Frid Gtk 25, R T A48 5 484

Pk AL 3R 3, ARG R P A AR S A, A THUTRe T TR

FRBGZ AT 369 5 — S TRF A A

RBFTR AT LR B ESA;

WIRFT AR —RERE A A TAES KA ESH, ATTAEAATEY
RATLEETRA) A B, BTk ’ATLATRA) A B T IRA) AT AT S A AT AR
FRF-d eGR4 A, I RATEASTRE A AR T, Tid= 6 LR E 694%
BOR B PP 3035869 3 @) F TS L35 TR R AT R 49 HUK,

FoxmE, REPERGBET 56k E, OREAMEFRALES,

Frid Gtk 25, R T A48 5 484

Pk AL 3R 3, ARG R P A AR S A, A THUTRe T TR

RIKATR BT AT RS A Z;

WRABPT IR LS A RIT B = 60950 A L,
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WRBEFTRE GOSN A R, B8 TAR 6403, ridéssh A a i TIRIERT
RE GBI A LN G, TEE & LRE QBB EE T HEN S & F I
ELAEFT L RAT B AIHUR,

FLFE, AEPEROBLET —FAAKTE, 03

M

REEMNG Loy h G, A TFREATHA;

RATEHE, A TR ATRGE —LRESRAA B, RBRATEATE L
BENZE LML EA, RIBITERE LSRG A EAPTEEE A HES
A, ATATERATR G RATLESRA A B, Tk RATESRE A EA TS AT
B RATE L CATR AR T KT o904 A B, R RATLASTRS) A 6 IR 4
T, iz 4 LR E OHBGRE E 1038098 @ F R LIEHTE AT R HUR,

FANTE, KNEPFERGBRMLET —FHEAARITE, @5

M

REEMNG Loy h G, A TFREATHA;

KATER R, A TR ATR LN AT EAAE, RBFTEESAER
RGNS A A, RBEEZEWENAEL, BRI T &4, kst
A B TRIETA R 3Rt A EEE e, TAE 6 LERENEKEE
BT 3645 6493 @) F R QL 3EPTIE RAT R A9 AUIR,

BT &, RE ) EABIRAET — Rt AT R FAEA R, o LTk
FAEN TR AARA H BEAALT , 2T AR AR B B HATA LW Ao Bk 5 —
TN i )7 B L k| g

AL EHA FBIRRIATRGE —LERBABEARE S Sarag 4k
A, B RATEG RATESTRE A Z, MmIE iz ATE AT R K4t
B R IE RATRSTRE A B, I AT B R K E AT 403880 8 & R
CLIEIZ AT R GHUR,

W B 9 9A
B 1 AR I E ARG —FF ’AT R 6948 25 ) ZALE ;
B 2 ST ARK B KA AR 0 —FF AT B 69 A8 25 A AL B ;
B 3 B AL I LR AL 6 —FF AT R0 AT AL

WNg dNyg o
9N 98 908
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B 4 AL B G—F = EAA 6 T e MALE ;
B 5 AL EHBIIRALG—F = A & _LagMALE ;
B 6 AARK N EZAEBIREG F —Fr 47 R AR~ ER;
B 7 AR FZEBRAE G F A8 R AR T ER;
B 8 ALK B MR F A 4 7 iRy AR T EE;
B 9 & KRE P ERGBEG—Fr s L ENEMTER,;
B 10 R AL LGRS —Fr s LB EMTER,;
B 11 ZRA A EaP R — I R &M EH;
B 12 AL LGB 7 — AT XM T E A,

REAREHRT X

JE AR K PR 2 A645) P P AR AR 64 32 ) 7 i 5T oA b — AP AR IR & AT . 254X
ETAREBLEKATEY, EREPFE-A T, PR EERATEF A B RITH
B, R E AR IR G T A S X5 REAERATEFATRATOIA R
XA,

F2HANEL, BFEALT, ST RAAZETATIELY, dTFRR ik XK
HELHNEEFHATTHRAERE S LR EGBEEE G E G b 0%
RATBOHARFEAL, BARTAE 1. B 2. B 3. B4 UARE 5 A5 3#AT50.
TN A, =6 ERFHIA (pitch) REMBAA (roll) EFHE, =
& LABRBALEG AR A4 AR AL A , AL A L ia Rk B ALty i e fs B4
R, HARREERZFEESE pitch 57 6 LegiEsh BT, B 1 i, B 12
R P FABIRAE —FF AT R AT M EAE, WA 1 et =4 101
A pitch 7 #) Lagzest. B 2 ALK B EAEBIIR B —FF AT R 69482 45
MMALE, 4B 2 FFa, EZE4 201 K roll 77 %) Lagsesashnt, L8 HAA
WA AR, HAMAR LA RS *ATEIAR 202 69 REFED dRIFLE, Bt
TE AR LESA.

HRAB B 2 A RATHAE pitch F @65 ST oM B 3 A, B 3 ZAL
BF) 2 35| RAR 69 —FF RAT B4 RATMAE , e R AR ERITHT EH 5 £
HVERT oAz FI ) AR EEE A, M E 3 B R 760 68K E 301 LA
PR BAVK 302 A F093E B d2>0, SLATIEARE B 103864 8 @ R A SLIEAUK,
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FH ISR G A P AL, B RAT B AN F A A A R R E 63 e KR

@,WA%ﬁdka4ié%% BN E @A OIEIR, B, HTEEL
KEA, FEEEFHATH-TREATRGLESA, WG 4MEA

x,m%%¢W$&%ﬁ%ﬂi%Mﬁo

FH—F @, R AABEIITERRE HE, NALERFCITROLES
A, BEEA O KAITEXAL., R, st=6msTUE 48 5 63
AT, B 4 KRR KPR A= A G T e MALE, B 5 ZKL
Bf) AP RAE ) —Fr = S LA G L MALE . 4ol 4 FiR, R =46 401 890
AE T (B pitch>0, BARE N =& &E ), HEZRITF 4R R RFE T
TRIEHBELSRS. whB 5w, x4 501 99LA & £ (BF pitch>0, —
ol PR, B RATERFRAE, @80T H LR HIANIRIAL, EXAF
LT, AT RATRIR S BEE E R 3 @ P ARG @R, R A T KIE
CATROLRSA, TALEZEERALGE SRS 09 Amh EHIATRA], (22K
KRFEZ, —fH 50,

BARGY, E—AEHRGIF, KITRTAEG AR FE—F AITEX, THES
& P47 ﬂua%méTuﬁmﬁ% RO F LSRG AR, ZH LA
PIAEAATRAEL T AR THRRME AL, £S89 WTEXT, ¥
%é&ﬁﬁ%ﬁﬁi#ﬂwﬂva%méTuﬁm% BLEHBNEE LN
BEEA, TRAZENEERARETE BAT055E A B, 124118 & T vARIE R E)
iZGE—RERFAEAZELEMOLSA, THE ARG ATLERSA
JE, ERATRSTRS A R T IRS3Z ’ AT B £ AT AR F KT @ 694044 A
Jo, ARAFAZ RATLERA A GRS T, 56 LB E e85 B AT d63R e
B ) PR L5 AT R AGHUK,

RIRKATR A BT ATHER T 69 40/ 32 A, PTik Z49R3L A L3517 A
pitch. 4RE A roll ABRALE) A yaw. 454138 E& T VAARIE IRIR B 649 Z 4Bk 45 A 5%
RSk kAT RO AT RSB A, Z ATESRE A ZR TRECTEL
RATETARSY T /K- g 69 0A 4 A B, iR RATESIRS A ENRE T, =6 Lt
BB E AT 4038693 & N L35 1E RAT B HIAUR,

s T4z )R SARYE RIRB) 69 Z SRR AL A E TS B RAT B A RAT R AR
B A B, TR TIA 6 5 R AT R
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fE—Agiplt, BERRE S 6 4RI A G A pitch. HEA roll.
ALE) A yaw, 32 H) IR & 7T VAR 17 = 40 BRI A 45 77 ) & 7% 42 % Direction Cosine
Matrix, DCM) AR = 4hB 4z A 4548 £ DCM, F4% DCM 4848 £ = & 6917
ftilt, Z= MM It P A Z 68 = 6 LR S RATRGHAIRALIT R Z R 8y
KA, CAREBEBELEHEG DO T ZT OEIRGREZ—, L F, 0
A TE=sNARSFRKEF@RET, tilt<0 A== 45 WAMTFRETRE L. 4
ZEMA KT, RRCAEELGIHEXT AT ATRGE LSRR A
VL, BBV R ITE S RS RA A AL E b L5 A R TE 6
AMZ A BEAFR), Zdb B SR AR AENRITE RATR AT A =4S LELE
BIIRAR R B PT 048693 & R L 3EPT R K AT R AUR AT SRIR B 69 P ik ® AT 5
G . BHRETOARBE ATENE —REREAL. =60HA. &
ATRGFE ZLESRAAEUBETEGLESRA A ETE, BBHEGAKX
min{B,A+constrain(tilt,-M,+N)}, A iZ kATR G KATESRB AL, £F,
min{X, Y} A TE X. Y #4958 ME; constrain(tilt,-M,+N) & =~ tilt 4978 B R4
FE-M, +NSEE N, Mmdsd)iz k758 e R KA A E AR R ATEATRS
A, DRI RAT RGBT 038093 @ F R @ EIE AT R AUR,

EART AFBIB, #lde, 2451 RIB] 69 AT R A LA kAT T 49
F—RAREAEB A 40°, HF, EAFBERZ S, RAABTUALELTE
AR TRIFZE —EESRF AL B H 40°% A kIATBHRT S5, FRNT 40,
BZERFARPFRET, wRIZATRG S ZLERB AE A K 30°, kit
Z=EWAAAT KT @A T, BF tile>0, RIX tilt=20°, TE 9L SR A ET
B M=5°, N=45°, WAR$EFIK 692X min{ B,A+constrain(tilt,-M,+N) } 3+ 55T vA
%3], min{B,A+constrain(tilt,-M,+N)}=min{40,304201=40, 5% —E &% A
B ABE], BE, BEKEATEEGSHF RO TRONIK, X4,
ARG RBREN G RATREL A AT T E —LESRH AL B 4 40°,
¥, EAABERZEHN, KB TUALELIT RATEXNTRIFZE LSRN A
B 4 40° SKABRHERZTEE, ENTHe, A& ERFKFRET, 2R
BRAT RS ZRATRE A A b 300, FHit= & 6L A AR AK-P &3 L,
BP tilt<0, 1RIX tilt=-10°, FUE 69L& ASMR4F) A BT E M=5°, N=45°, NREF
SR B 69 A Tt kAT R 69 L ATRF] A 69X min{B,A+constrain(tilt,-M,+N)}
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T vA+ B4 %] min{B,A+constrain(tilt,-M,+N) }=min{40,30-5}=25, &4T&H 4%
ATHRATRE f Bl 40084 25°, B, 2 kAT R IR B AT iR B @
T2 351 RATE UK,

ERBEAILE 6, B 6 ZARL Y ZHB| R F —Fr x4 7 ik 69 AFE =
BB, TR ETASESRERAT. B, KA LM PTE 7 % 4
JoFH 3.

S601: FREUZ kAT H 4G5 — LS A .

AL EHB P, R ETARBIL RATR N E —RERB AE, 4T
B LFENERF, FNEDREXTUAREET R E N5 — LSRR
JB. BARGG, RATHRTOMRIEA P a5 ST RN, RERE #1747,
G T UARIE L ’ATE B AT AT, RBUZ ATR N FE —LSR4) A
B, BH—EERFABZRLKAARELST RATEXNTHRRMEAZ. Hld,
EHRETALEZATERHEZEH, ARZ AT ER ST ATENTHF
—HETRF A B A 40°,

S602: FRIIZ kATH LHEBG =S LT LSA.

AE P EHRSL P, RATE LGEFRETARRZ AR LHERG =6 4
WEAR. BRG, XITBES T VA THERE 3T, HHRE
TAKRIZZ G LA ESA, B 64N ELS AT SN 2B AR
17 & pitch. AR A roll. AL A yaw. Hlde, ¥KATRAE LA WATEXTHEE
& HAT AT, ARG TARRIZE 6 HAT0 L5 A, 2L A £ pitch 2 40°,
roll 4 10°. yaw 3§ 20°.

S603: #RiEFH — LSRN ABEEE BAGESA, HLZ
BASTRAE A .

AE AN EHRAF, LR EGTUARBE S — LSRG A B s & BT RS
A, RFOL AT R VATRERA A B, BIRe), RATE LA ATH, d240%
ETVRBRKATE N B —RERB A AR =6 S EEA, 5 &4
Br G HATHEEA, BRIRG J\ﬁ,’%ﬁ%’-ﬁ’]ﬁf WA, ZEE6
A RIBEZEEENEELFR L AT ﬁéﬁﬂﬂié&ﬁ Fz gk A, ZIERRE
BABRIRBN G F —LERB AL, ZE0MA . F LERS A EALTNE G
BETRA) A EICE, mBIEAX, ﬁﬁrﬁfﬁ)&ﬂ'& TR RATESTRE A

- 9

)

8% A47

o
AN
b
k!
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B, B, TR MBEEASREAELEOERS R ﬁﬂ%f%ﬁ@i%ﬁ%
B ESEARFAE, AEE ITRAERSTNLEZE 41

FE G RATR LS RF A B, BH, Blde, KITE LTS ﬁ &%u
FEAVRBRKATR G FE —LSRF A B 2 40°, ZE4FRERFEEE SATeY
RERA, BB ITEARTEFIZx50MMA tilt A 20°, ZIFFEXE
AR IRIREN G F — L ARB A E B. =6 0490A tilt. FH RSB AE A VA
BAIRE QESRE A ELE[MN], H£9, M=5°, N=45°, #&BHRGA~K
min{B,A+constrain(tilt,-M,+N)} , + HEZ K AT R 6 RATEL SR F A E A
min{B,A+constrain(tilt,-M,+N)}=min{40,30+201=40, Ft, 154X E& T VA# L
H 97 RAT R0 RATE SR A A 40°.

AL EHAF, BIERIRRATR G F — LSRG A BB E G S areg4
AR, MR s RITRE TG ATLERM AL, FAT EZATES
FRd) AL eGFRB) T, 4 AT RO R KA A B TA L L kR ATLERA A
Jo, RRT =6 EHRR A B IR eS8 @ F B IZ AT R ARG FAL, 4R
& T I0HE G Bk

BiE A LA 7, B 7 ALK FEHBIREGE A T kAR TER,
PPk 77 ik T vA M3 IR & AT, BRey, KA LG 9T ik s T
L8

S701: FREGZ RATH GG F — LS4 A A

KL EHB T, H RS TARIGE RATR 6B — R AMRE A E, A
69, RATBTOUMRIER P ST v ATHEX, THERE 6 347 %ﬁy&%m
T ARIBIZ RATR LGN RAAEX, ARZTEGE —LE5RF AL, &

B RETRE A EA ATRAE LI AT T R K44 E %%-ﬁ%m
FETVALEZRATBIRBERZ 60, KRZ ATERE N ATEXNTHE LS
FR4%) A B B 2 40°,

S702: KRR KATR LB ZE LA LSA.
REPEHPIT, RITHR LOEHRETUARRZ AR LHBENE S
ATERAR ., BK, RATRAS T WTEX THRE 4 #1747, #E%'Jlx%
TAKIRIZE S B EAA, HE 6 S ASALEZ S AR
17 & pitch. AR A roll. AL A yaw. Hlde, ¥KATRAE LA WATEXTHEE
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& AT AT, ARG TURIRIZZ 6 G E S5 A, 745 A A pitch 4 40°,
roll 4 10°. yaw 2 20°.

S703: FREHE 694M2 A L.

ARE R EHA T, ZHIEETARRKATEME 94MEA L, Hlde, ok
B PR RATRGAME AR E S 5°, MEHRETARRIGZA P RE W
AMZ A B

S704: FKIRAZ RATE MBI LSA A

AE P EHB T, 35 %ﬁuﬁmﬁﬁk TERMBGMBESAE, £
R, A P ITARRKATR kAT =6 LB E BB AT am ¥ R e
V% AT BRI RIXB] 6 3% AT B 6904 A B, 324 E 7T AR B T’ AT
BOWEAE, FHEEEAZKITEMEGMBESAE.

S705: ARIETRE 69 n4b B A A B A B YAME A, AL RATH 5 =2
AFRH) A .

RE B EHP T, 326X E T ARIE TN E 69 046K 45 A B AT E 6 4M2 A
B, B RKATRGH ZESRE A A, BAkey, 5 kATE SATRATE, EHE&
F I VARIRE| A RAT B TNE 0946 425 A A B E 694 M2 A L, 1% LA 64
IS R R F ZTRE W AME A EAFR L AT B0 5 R ERB A A, 1
dm, RATE YA AT, FHRERRIN A KATEMEG LSRN

35°, RIRE|OA RATE T EMAMEAZA 5°, FEME i LEMAZ 35°
BMEFEREGAME A 5°, 1F8) i kATR G H B AR4E A L 300,

S706: WRFEE LA LESH, KRZEZEHMA.

REPEHPIT, BHEZETAREZ S LAGELSA, KRZZ 58910
fa. BAREy, RATR AT RATH, BHEETURREREKAITR LY =468
LA LSA, ZERSALHEZ G Z4BILA pitch. roll. yaw, E4|K&
TUARBEEES BT RE AT EZE=40MMA tilt, FFA=488MARIEs4
HEEATA LS RATRGIIR AT R A6 LA .

VA —FF T iR 09 E AP, IHHHRETURIER & SATe) Rk, R4E
Z4hBRIL A @ A 5% 4E% ( Direction Cosine Matrix, DCM ) X, 1% = 4b
BRAL A 354 £ DCM, BH¥ DCM #3222 = 6 69 A tilt. L EAReg 3675 X
AR AL, BRI IEE S R A LA

s
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pitch 6
roll |=
yaw v

M T VAFFB) =47 = 5] BP 3x3 097045 4E %o T !

1 0 0 cos(@d) 0 —sin(@) || cos(y) sin(y) O
0 cos(p) sin(p) 0 1 0 —sin(y) cos(y) O
0 —sin(ep) cos(p)

sin(@) 0 cos(6) 0 0 1
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sin{¢) *sin(@)* cos(y) —cos(g) *sin(y)  sin{gp) *sin(f) *sin(y) + cos(p) *cos(y)  sin(p)*cos(H)
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RIEHF T, DCM A Lk 454515694 8, BP 449 DCM 4o F Ff
demy, dem,,  demg,
{dcm10 demy, dcmlz]
5

dem,, dem,  dem,,
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=| cos(@)*sin(y) sin(p)*sin{@) *sin(y) +cos(p) *cos(yr) cos(p) *sin(f) *sin(y ) —sin(p) * cos(y)
—sin(@) sin(g)* cos(8) cos(p) *cos(8)
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B, AXZENLTFLEAOEA a, LA T

dcmy, —sin(0)
a=|dcm,, |=| sin(¢)*cos(0)

cos(p) *cos(8)

dem,,

R, RIAWKRGSZ @ EA b, ERXLT:

0
10 b=|0
1

BAEFTE & G RATFR G E a PR SE L@ E b, T LA
MEtdE<a, btk A. HRBIBRFZH ARG Z afeba—1 (PR
{5k, BEH 1), BLAEEZHTEEENEF a, beg LA sinefh, ZE&A
sine A7 VA A4t H 4428 F a A= b 49 XF, BP sine=axb=lallblsin(phi)=sin(phi);

15 HREZIHH)EILEHEF aFfeb 69 cosine 14, % cosine /A7 A A 48 it 4t
HEfidE aAe b #9.5k, BP cosine=a-b=|a||bcos(delta)=cos(delta); A\infF %)
J2—LE @ F a, b o9k A theta. £+, theta= atan(sine, cosine), atan
A RAEY)Z A R3, @bt B8] 69 theta BP 2 SR 469 tilt £ A .

BB IR R, KK EHA T, SR E 6 DAre) = 4B A 44k
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IR A 64 77 AT AR R R e it X, AR 5’—5@450 T RAE

S707: ARIFBH —EERFP A, =60 HMA. F ELERBAZUARTE
RSB A EUE, mEBIHRG AN, flﬁkﬁﬁﬁéﬁkﬁé’%&lﬁ%ﬂﬁ] JE

AL EHPF, BHRETURES — LSRG AL, =690 F. &

T HSTRAB) A A B E 6 4 SR AU, B A AN, AT RAT
0 RATL ARG A . Bk, RATR LA RATH, EH1R ST LURIR AT
0 F —RERE A BARE G HAMNESA, ZERREREZE S AL
A, BRI ARG Z S 00A, HE80MA AT ES
=G AR E RS %éﬁﬂﬂ\ﬂ:ﬁ F 06 A Z AR SRR IR IRE) é‘? %
—REESRBAE. ZENMA . FH ESRA A BABRTNE 6 L5 A B
B, &R eg X, ﬂ’ﬁﬁ%@%&ﬁ'&%"i G RATERESRF AR, EF, ﬁszV
MEGESRHFNARCBOEZ S FEE TR T ORENNEN =& é’uz—
ASPRB A, ARG AT E'VTHULBJ = 6L B RATE 7 ) i LA 69 kAT S
A ASTRE A B, B, e, AT LA ’ATHE, 4138 & T L zf*\ﬁx’%
TR F —LSRE A A B A 40°, wféL%Ju%ﬂfE’«i)%z: EHAMESH, BR
?ﬁiﬁéﬁﬁ'ﬁ-/ﬁ\\i\ﬁ'%ﬁﬁ-@] =S WM A tilt A 20°, Z4HXSRIE RIR | 4
F—RAREAE B, ZEQMA tlt. FEEREAE AURRBNES
&l A AL B [MN], £, M=5°, N=45°, # B #i& e X
min{B,A+constrain(tilt,-M,+N)} , ++ HE 1z ¥ /T B ¢ AT LSRR HE AL A
min{B,A+constrain(tilt,-M,+N)}=min{40,30+201=40, Ft, 154X E& T VA# L
L AT R0 RATESRA A B A 400,

S708: = ERFUMGESATEGFEILT, &241Z TR 691 K4+
AT AR RATESTRE A

REPEHGT, BHERETUALZERFLITHLESATEGEFALT,
PR RAT R 0GR K4 A 2 Z‘ﬁkﬁ’%ﬁﬁ-’“l‘?&%‘]ﬁ] J. Bk, A%
TR B RR G AT RO LSRN AL, ExERFUMGELSA T
TOFLT, #HZ ATRGRKM4A K Z‘ikﬁ’%ﬁé’“l‘?&%‘]ﬁ] N
B F 2 G NEEE BT 0RG B E T B IAAIK, Flde, o Rz 618 & 5173
a9 & AT ﬁé‘?’%ﬁé@*‘\lﬁ%‘] AR 400, W I=HRE T AR R AT B0 W ATE
SBRGAE, EEERFLAMNGESATRARLT, #5417 TE R RM

G %>*3 %>*3

11



10

15

20

25

30

WO 2018/214031 PCT/CN2017/085563

# A BT 400,

S709: &M= & HATAIES A AT T,

AL FEHAT, IEFRETA LGN ATR L INEXNT &6 S e9L
ERARTRATA, wRENB| =6 BATegRE A KL T, WL X
H AT H ST01.

S710: HRIFEZ=46 BT EEAATKATE G ATESRE A A R 400k

(¢

AL FHAGF , LB ET AL FAFE) *ATR LA RATHEKX T 69 AT
EERBNARZG, RIFEE G HINGLEEAF ATR O ATESRG A K iﬁx
BEH E, B EHA TRFA P ERE TR ZEET fli 2 0 A A
P&, AL R P T ARSE BT ik A S P B P ik 2 ) 7 iR R G4 2K

ﬁi%?%%? EHRGBIRRATEN S LS @%ﬁi\%é%
A B B ASTRE) A EABTE 6 4 ARG A BT, M a8l R ATRAE
%ﬁﬁ%%féﬁﬁﬁﬁij%ETEW&T@&@%%E%@%T,ﬁMﬁ
RATE R KA A AR RATLESRA A, BIA, 26384 Tvd K
M E=E HMLEEA, WRAAMNI|ZEE LML E AT, WAL HATIRIC
GRATRNE —RERBN AR, ENHEZ ARG ATESRS AL, A
HEWFRT =6 LB BT 03869.3 & F B I AT E 0Pk g 9 AL,

FE A LA 8, B 8 ALK I RAAF R F = s H m AR TER,
B i 75 i 5T VA W 48 )R & PAT . BAREY, KA B LB 09 Fid ik it T

S801: KR KATR LA KATELSAE.

AL EHOT, FEFRETUKRRATE LA AT LS AR, BES
AR AT LA kAT R4 A

S802: ARIBIZEAME %ﬁﬁ%a%%ﬂﬁ

KA FEp T, 3258 & T DARIE IR ) 64 'E4T§§ AT RATEG LS A
R EZEHED AL, BARG, BHXEERRIAG TR LM ITHES
ARG, 'ﬂ'»l%&%)%%ﬁiiéﬁ%ﬁ MRFZ AR E =S 0L A E, 9 A

R FTRIEZZ GBI A EAESE, E5 6 LB E 6B K E AT 364k 49
u@¢xbﬁﬂ%4£%mwo
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S803: WR/EEWMHBAE, BHEZEE4T).

AL ERBF, BHEETUARBEENENAE, BHiZE 649,
ARG, %I AT VA EARIE TR G AL R IR 6 R FAF 2 = 6 89555
fAEZE, RBEZEDRABHEE S0, WEEE 6 LR EWIBGER
BT 303869 8 &) F TS 451 RAT B g HUK,

S804: A& KATR LB AT RATHLEA AT R,

AE P EHB P, EFREGTAENEN AR LN ATHESALTA
& T AL,

S805: 4w RAEM B A A A LA T, ML PATIRINKATRE LT *ATH
BEAE,

AL EHB) P, 2 HEETA LN KT B ST ATOLREARTA
AT, R B ZESA R AT, NARKBITT IR S801 FFik 643K Ik
TRAMRATHES AR

KL EZHAF, IEh RSB RIRKATRE BT AT LS A E, JTIRIE
BESAERITEZSGWNESAE, ANZEHEREREZE SR E
EHRZEEH, IS BRIEEHA B F,ﬂféimﬁ%ﬁ%a
B 4835698 & F T~ L35 AT B 4IHUK,

BiEAILE 9, B 9RKLP EHRGIREG— TG LENEMTER,
Pk L E T AR T4 &, BRey, KA LRI PIERE Q5 T4
B,

B —3RBAE 901, A TFHRBUZ WATR W FH —EEMRS A,

F ZIRIRAEE 902, m%ﬁm%k% TR ERHBMGESE LT ELSA.

B AR 903, B TARIBEFTE H —LARG A BEAPTiEE & GATegk
AR, BEPTIERATR G RATE SRS A B, PTiE RATRERS A A T4
B K % AT B A8 R ATET AR TR @ e 04 A B, FE3% R ATR A TR A L 64 MR
T, Fridz & LA E 98K B AT 4038603 @ F R LIS TR RAT R 69 UK,

BARFEI T, PR — AR 903, HARA FIRIRAT A RATR M H =%
ARE AR, BRFBPTEAEEUIOLEA, RRTAZEWGMA, TEAEEH
R RIGTREE G EERTERL RATRNIURLIF R Z R 69 & f; RIEPTIE
FRESRENAE. ZE0MA. B EESRA A EABRTE LSS A A

T
~
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SCE, RIGEG AR, LR AT ATELSRF A Z.

BAREIRF, AL SR4) A ELE QE AR S FEMEATE T MR
HENHENE S HESRA AR, DA AATREITIH LA Z SRR

ATHEF IR E ) AT R R ETRE A A

BARFEI T, PRk H —H AR 903, TR FIRIRIAE 94MEAE; R
AR AT BB 4 L5, PT AR5 R RIS AENRKITE ATH
RATH TR & & LB E 9K B AT 4038698 @ F R L35 AT kAT B 49Uk
B 3R IR B 6 P iR AT 3 69104 A B, ARIE PTIE TR E 69 Ands K 45 A B AT E 694k
127, REPTERATR S R ASTRE AR

ERZIF, TR EL OIS

B 1A 004, EFTERERFUMGESATRGEIT, =47
R KAT R G R KRS A L ARRBAT AT RATEATRE A A

ERZIF, TR EL OIS

”fﬁmﬁ%mﬁfWﬁmmﬁ éém%%&ﬁ%@iﬂm@%im,
W) i B IAAT T i SR BRI AT B3 09 56 — RS TR%) A B

EREZIF, TR E EIR A%

A RAEE 006, F TARBEAT AR 6 AT ESAFITE KITR G ATES
P& A A R B e Tl s, PTiLaB kel &R TRFA P EF TR kAT E AP
& 64 AR

AL R FE A P TR E 69 B A 6 BAR E LT A bk k) T AR
KA, FEL, I AAE

AL EHGIF, HHREBIRRKAITENE LSRN AZARES
AT ESA, N KATBE AT RATRERFI A A, ST £iX
RATZASTRE) A A RS T, 28400 AT R0 K4t A fﬂkﬁ%wé*
FR&] A, AR T = 6 LR AR E P 364864 3 & F o ILiZ ’ AT B4R GG )

ﬁaﬂﬁ

A%
G

N

e
i

HIE A ILE 10, B 10 AR EHEG)IREEE A —Fris 4K E 692 7VJ’J‘E7
B, Prid K BTl p A Tasalik ., Bk, KA ERLGITERE Q464
TFAER,
F Z RPN 1001, B TREWATRLFN ATHLESA L.
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F AR AR 1002, B TARBATRLS AERATEE AL

B IR HIAE 1003, A TARBEATEZ 609430 A A, 4k & %Zﬁ,
Fridstah i BR TIRIEFT A = G B iZ4ES) A B30 )E, FTA = 6 LALE 694K
B E P IIR69 .8 @ F R @36 PP R R AT B9 AUIK,

Bikey, PR EL 045

% AR 1004, B FARM TR KATER SET RATRIR A A R T T
Yo RAC M B BT A RS R A AL, WAL BT AR AT R ST AT LA
A

AL AN P A R 69 AR 6 AR R I S b ik 523640 F A
KA, EITHA,

AL EAGF, RGBT RRCATRE LA ATOLS A A, HIRE
BERSABERITEZ 6D AE, AmiZizsl X E&RIEBZE 6 0 A L,
BEHEZEEE®N, WMEEERBUHAELIIGE, %56 LRENIBEEXE
BT 3648098 & F TS L35 RAT B A HUK,

B AILE 11, B 11 £ KL EHM IR —Fr i H X &0 NF=EA.
BRey, Priddsdlik&adE: AP 1101, LR 1102 A R4S 1103,

P P42 1101, A F4ER P75 A0 X AR HATE; LIk
BE T

P ik A4 28 1103 T VA 8L3% 5 kA4 % (volatile memory ); A% 2 1103
BTV AEAE 5 KM AE % (non-volatile memory ); A3 1103 3£ VA @35
PR EGAEEGAS. TALESR 1102 TAR P RLALEE (central
processing unit, CPU ), Afix 43 2% 1102 BT At —F Q3% F, Lk
3% R ST vA R £ B & i 8.34 (application-specific integrated circuit, ASIC), T
YmA2i% 48 344 (programmable logic device, PLD) s HZ04-. LEif PLD = VA
R 8 R A2 Z 45 544 (complex programmable logic device, CPLD), I3+
HAZZ #1147 (field-programmable gate array, FPGA ) s HAEZE 44,

ik, Frd AR 1103 B T A F484. Prds 2 E 1102 TR A
Bk BT G eAL 384, E A B 6 B 7 BTt 5L 3645 ¥ BT 6945 % 7 k.

Bk, Prika 323 1102 AR kAR 484, A THATH T F 3.

RIZ AT B0 5 — L AT A
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RBFTARATRE LHBH 6 AL 5 A,

RIEPTR S —BRERBN A BEATAEAEE AAESA, HTARTRY
RAT LSRG A, PTid RATLRSRA) A LR T FR$) PTid AT 8 £ AT R AR AT
TP e R A AL, R RATRATRG A GRS T, it x4 L E e9ik
K B T 463809 3 &) F TR L35 Pk AT B 9K,

Ry, i, PTRAIZZR 1102 AR TR 5845 EERA THTe T
FIR:

IR R RAT R 69 5 B ATRE A

WRFBAAEZE LM ESA, RBRITAZEQOMA, PTEAE G MA LI
%iﬁé%%é&ﬁ%%%ﬁ%%ﬂ%&ﬁ%iﬁ%%ﬁ-

WRABFTE G — R SR A, ZEGRA . BETRS AEABRTNE 6
RAERRF A ETE, BIIRGAA, Zlﬁkﬁﬁ’k’% T2 09 RATE SRS A .

Bk, Titdh, PP LSRG AELE OEMER G RLTEARAITES
BRI TR E )= S 0BRSS A, D RFTE ATRAE AT LA E 4R
BRATE SO A TR LSRR A A

%%%,?ﬁ%,%i%ﬁilmzﬂm%gﬁﬁi A ) T HATHe T
B

FRECHE 09 A4MZ A

SR Pk’ AT BRI B GG de B 5 A, P mds B 45 A B2 48 78 MR P
R RATR AT AL = & LB E 9B B K B P 1038698 @ F T L35 PTiL % AT
SHGHURET SRR B 44 BT iR R AT 22 09 04 A

AR TR TR e ke o A A A %%E%%%ﬁ TR KATEF =
BERE AR

B, Tikd, PTEAZER 1102 AR T2 Fi84, T THATET
B IR

EFAZERFLEINGESARTRAEILT, B4 TR RATRE R K4
AR ARIL BT iR AT RS PR A B

%%%,?ﬁ%,%i%ﬁilmzﬂm%gﬁﬁi A ) T HATHe T

#Mﬁ LE G R ES AT T
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o R BAL, WAk R HAT AR IRIRGL AT R4 5 — R A% A

Bk, ik, PFARAIER 1102 A8 R AR5 348 A FHATF 5
LS

ARIEFTIE = & BT 6L 5 A AP iR kAT B 09 RATE SRS A A R840
H &, Prikidse il &R TRTA P EFFERATERITER & 69 A EHIE.

ALK P T M) 6 PR AL B 2R 1102 69 BAR EILT A% Bk A 52 5645 F 48
XN A6 HGE, A TRAE,

AL EHRA T, B RGBT RRATEGE —LERFAE. =64
WA RS A AR TRE R SRS AETLE, AfmAhe & ' ATE A
RATET O KATRASTRF A, FIT B RATESRE A LGRS T, 4Z
RATE W RAA A BRI ATREMRA AL, BIA, 248 & T A £ ad
BMEEEMLEER, wRANBZE G HIGLEEA T, WAL PATRIX
GRATRNE —RERBN AR, ENHEZ ARG ATESRS AL, A
HEWMAET &6 LB EPT 038698 & F & I AT B a9 PR R AL,

B AL 12, B 12 AR EAGIREN S —Fris bR &S MTE
. BAkady, Frid s sl & ad: A P4 1201, 28 & 1202 vA R A% & 1203,

Pl p4gv 1201, A FT4FT R P 5 A e X ERF AT, Q38
BE T

I & 4% 25 1203 T VA 6L36 5 R M A44% 2% (volatile memory ); 4% 25 1203
BTV AEAE B K A5 (non-volatile memory ); 74525 1203 3£ 5 VA @35
PR EGAEEGAS. TEALER 1202 TAZF RALER (central
processing unit, CPU ). BT 43 3 1202 BT AR —F QIS /. Lk
3% R ST vA R £ B & i 8.34 (application-specific integrated circuit, ASIC), T
YmA2i% 48 344 (programmable logic device, PLD) s HZ04-. LEif PLD = VA
R 8 R A2 Z 45 544 (complex programmable logic device, CPLD), I3+
HAZZ #1147 (field-programmable gate array, FPGA ) s HAEZE 44,

ik, FTIEAAESE 1203 A T AA2 5484, T a8 & 1202 T AR A
Bk BT AL 384, EINAeB 8 BTt B K4 T BT 694 H ik,

ERb, Pridaz238 602 A Tk A 484, A TRAT T H IR

R RATE B AT AT LS A
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WBFTRESAERTHAZENEDA R

WL EEEOEFAR, EFFEESE %zﬁ P ik 555 A BR) TARIEFT
RE GBI ARG, FEE 4 LREQBGEE B ENE & T I
WIEFT L AT R BGHUK,

BRMe, Tikd, PRAKIER 1202 A A2 7 4858 F T HAT e T

A}
=

AT A RKATR AN KA ESARAT T,

R B, M ARLPATH R RIKAT R S AT “ATRI RS A A

AL O T 6 PT IR AL TR 38 1202 49 BAR 2T AF ik &4 525645 & 48
KA B HGIA, I TATA,

RE P EHAF, 4GB RRKATRE B ATHES A A, JHRIE
BESAERITEZEWESD AL, ANMEZESHEERIFEZZEMNED AL
BERHIZZEHY, MEREBRZENAEEFE, Z546 LR E éﬁffﬁ{%fa
B 4835698 & F T~ L35 AT B 4IHUK,

RE P EEBIERET —FHAATITE, 5 W, REAENY 655
N &%, ATREATH N, WAEAE, A TR ATRGE —LESRS)
B RBRPTAERATR EHBHEE SRS A; RIBES —ERERE A
BAaTiA =& BATeLAR, ATITERITRY RATEERS A K, AL AT
TR A B TR T A kAT B RATEAE FAK-F @ e a4t A L, £k
ATHRASTRE A B NRE T, ik =46 Ef B 693385 B T 1035698 @ b R e
P ik T’ AT 22 69 UK

Ty, PP KATIES SRR THAT T R

R RAT R ) 5 B S TRE A E

WABFTEE G SR LS A, RBRATEZE0MA, L= 669104 248
itz 656 RHAL ATRNOIURLATAZIE G LA,

HABFT ARG —RERB AL, ZE0RA . F EETRE A EARTIAE ¢
BEAETRS AR, mBHRGAX, ATIE TR ATLERS A AL

Tk, PTIREASTRE A A TUE QIETE = & ST AT %ﬁ@ﬁﬁ{%ﬂf
B =& LB A, AR RATE A ATH LATE = 612 B K ATH
77 ) B FUE 69 kAT R G L SRS A

s}
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ey, AT Tk ATIE A B AR T AT T SRR

RIRFE 69 AMZ A B

RIRH P ik ’AT BRTUE W6 L 55 7 B, P mndb B 745 A JE A48 £ MK PT
iR KATE AT ATE R & LR E BB EEMHIEGE GO F R OIETE AT
22 GRS R IR B 64 BT * AT B 6904 A

ARIE TR B W) 46 R A BB GAME A B, AR ITE kAT H =
RERB A .

ey, AT Tk ATIE A B AR T AT T SRR

EEE GRHELOERSARENGHERT, 326 Pk 472
i B AL PR kAT RS TR AL

ey, AT Tk ATIE A B AR T AT T SRR

WM Tk = 6 BaTe A A A AT TAL;

e BB, W AR K AT E SEBGE AT R0 % — RS TRS) A E.

ey, AT Tk ATIE A B AR T AT T SRR

ARFEIT AR E BATHESAFPTE RITRG RATLESIRF A LA Rl 4o
HE, k@il &R TRTRAPFEREATERITEZ & 09 A LHIE.

Bk % AT 8 1 4118 & 09 BAR 2 ILST A BiR B 11 st L 3645 69 4% 4
B, ERTERL, £F, KABETURWRILILAMN, SHELAMN, %
REBIANG ARG KATE ., TR AL TUAQIERI., B, il Fs
#, HF, AR TH S RATE R R, WA A TR TR ek,

AR EHRBERAET A —FHAATATE, @3 WY, KBEAENY L
WA EG, ATRERTH Y, RAERS, ATHERATELINATNES
BB, BABFTEAESAHABERTRERZSOEDAE, RBTEEE QDA R,
TR EEEHET), AR THRIEFMEAZEBEREEIHAZEIE,
Prik = 4 LB B 693K B T 464509 8 & F T LIEPT R RAT B AGHUIK,

ey, AT Tk ATIE A B AR T AT T SRR

oM Bk kAT R BAT K AT RS A AT T,

Jo R B, M ARA PATH AR AT R G AT kR ATHI LS A .

Bk AT 8 1 4118 & 09 BAR 2 ILST A BRI 12 Pt B 23645 69 4% 4
B, ERTERL, £F, KABETURWRILILAMN, SHELAMN, %

5

7
s}

N

s}

S0 s K A4
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R BFRANGF R G RATE. DN ZRTACFEAN, Bif, FrkFy
#, HF, AR TH S RATE R R, WA A TR TR ek,

T ARK R 64 ) F LR T —Fb ot AT s A AR, ATt FEALTT i
BAENTR AR T BAALF, PR EAAE A T R PATH E LA 6. B 7
A 8 AT R E 45 P RGR G IER Tk, T EIRLAE 9 KA 10 At 5L
EHAGERKE, ERARBRLE.

FIf 3R 1+ B AT 33 A AR T VAR AT AT — A6 5] BT 3 4 2452 64 ) 26 71k
B, Pl tksn B RN G, BT BT R B AR AL T AR P A 435 6
SNER G ARIR &, Bl o P s b B & 094638 R &, & 4L 44T ( Smart Media
Card, SMC ), 24%F (Secure Digital, SD) £, W##F (Flash Card) 4. #
— W Hh, PR T AT i AR AR T VA BE 6L 36 PR 4833 04 W 31 Ak S T 6
FEIN IR . PP FAUT 3 AR R T AP ikt AL 5 L BRTiE
23 BT E 0 FARAR B Ao 3B . AT AT 3 AR AR T A R T4 A 3 -4k
LN R R S R LR

VA L BT 38 S 694 AR B B e €, AR TR AR VA B R R R & B2
BANTE B, B SR AL B A B R AT 69 5 ) AL, 473 8 AR B PT i 25 64 T0 ).
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A & R

1. —FriEdlsk, A TYATE, A4 EEeT, i

RBGZ AT R — L ETRS) AL

RBFTR AT LR B ESA;

WIBFTiL 5 — R ERE A EFTAES BT ESA, ALFTEATENY
RATLEETRA) A B, BTk ’ATLATRA) A B T IRA) AT AT S A AT AR
FRF-d eGR4 A, I RATEASTRE A AR T, Tid= 6 LR E 694%
BOR B PP 3035869 3 @) F TS L35 TR R AT R 49 HUK,

2. AR AER | BT eg ik, BAFMEAET, PrAARIEATE S — L AR
RAEARTAZE SA0GREA, HELMAERTEGATLESRA AL, &

FRBFT IR RAT B3 09 5 K ASTRH A B

WRFBAAEZE LM ESA, RBRITAZEQOMA, PTEAE G MA LI
FTid ZEM =LA S RATRNOIRLAT R0 L A,

RABFTR G —RERF AL, =E00A. FREWRE A EARTRE 6
EEFRFIAETLE, HBIHIZGARN, FEPITERATRG RATESIRS A A

3. R ANRRK 2 FriReg Tk, BAFAELE T, PTREARG AETE O
T =G R E RITR S @it i M B = G0 EARE A, ARPTATE
ITRERATH A AZEGAB KATR @B RATB G LSRE A A

4. B AER 2 FTikeg Tk, AAAEAET, PRERBRATEITRGE =
BEWRSB AL, i

FRECHE 09 A4MZ A

FRIA ik ’AT BTN E 69 e 2 5 A L, PRk andb 475 A B2 48 2 K AT
R KATR ATH TR = & LA E 693 R E AT 3048098 @ F R @46 ATk« AT
S G HUAR BT SRR ) 849 P K % AT 22 69004 A R

WABFT AR B Yt RS A E %%E%%%ﬁ R RATERNFH =
BATRH) A

g\

% 5

21



5

10

15

20

25

30

WO 2018/214031 PCT/CN2017/085563

5. debURl R 1 BTk eg ik, HBAFMEAE T, PTRAAE AR RATRE AT

REMBAEZ G, Qi

A

FFTiE = 6 RFLITOEREARTAOE LT, 4 PTE AT R R R4

AR PT A RAT RS TRA A A

6. oA BEK | FrikegFik, B4 a T, Prdikid &g
M ik =S BATHHRS A 2T Tk
do B A, N kR RATPT R R *AT R — R A% A B

7. oA BRK | R F ik, ERAEAET, PTEF Rl 8is:
RIBEFTEZ S BT ES A AT R CATER G RATEARE A E A Rad 4o

W&, PTRE & GR TRTA P EAMARATEATAE 609 A BEIE.

* =
3%

8. —HrixdlFiak, AT YATR, LFEET, @5
RIRRAT R B A WATH RS A,

WEPFRLESARRAHZS é’J%ZJbﬁJ

WIEFTA R G W EEN AR, EHRPTEE 6 %ﬁb ik 453 f BR T ARAEPT
ERBIZENA BTG, A E 6 L E (B EK P 3648e9.8 @ F -

FE P RAT B HIAUK,

9. JoB Al RR 8 PTG &, BasiEe T, RAREAZEGNEFHA

B, EHTEAEGHHZE, @

e
‘% NN

Ko BTk kAT R BT kAT RS A AT T,
Jo RAR B PP 2 25 KA A, MR HAT PR BRI AT 5 9 67 88
SRE.

LR EERE, ABEET, 0
%*ﬁﬂﬁ% TR IZ kAT RO 5 — B ATRH A B
BB, ATFRBFFRAATELERY =S S 0TESA;

22



10

15

20

25

30

WO 2018/214031 PCT/CN2017/085563

F— AR, A TREFETER — LSRG ABATEEE AN ES
A, R PTERATE G AT RSTRAA R, TR RATRASTRS) A R T IR& AT
R KAT B AT AR T KT @ 69004 A B, AR RATESTRA) A L 69 R4
T, FFAZE S LB EGREEEATI0EGE & F T QTR AT B UK,

L AERIRE, A EAET, &
%#ﬁm&% A FRIRATE LA RATHERES AR
B oA Y, R TARBATRES AR %fiiéﬁ%ﬂﬁ&
B iEHAEse, A TARE AR G0 ES AR, R E &5, Tk
A AR TRIEFT A= B EEHAAEDE, Fidsé LREGEEE
B AT 3035693 @ F R @AEPT A kAT B GIHUR,

. AP EAlR S, ARAEAET, QSRR

%kﬁ%w,m%ﬁ%ﬁﬁ%?a

Pk AL 3R 3, AR S P AR S A, A T HATRe T R

KRB RATR H — L SRS A A

ﬁm%u%ﬁ - PR TS ﬁm%%*ﬁ

WIBFTiL 5 — R ERE A EFTAES BT ESA, ALFTEATENY
%ﬁé&@ﬂﬁxnﬁakﬁé§@%ﬁxm%@%%&% TH A KATI AT
FRF-d eGR4 A, I RATEASTRE A AR T, Tid= 6 LR E 694%
BOR B PP 3035869 3 @) F TS L35 TR R AT R 49 HUK,

A?r o

13, St AR 12 Brikedik &, A4 ET, Prdds® B EARR THAT
SIS

IR R RAT R 69 5 B ATRF) A

WBABFEZE GATILSA, RBRITEZEQGMMA, PTiLE 60 A 248
%iﬁé%%é&ﬁ%%%ﬁ%%ﬂ%&ﬁ%i@%%ﬁ'

ARIBFTIAE —RERBAE. =60 MA . § EEREABEARTEG
RERH A AE, BRIRGAK, %&mk AT RO ATLSTRA A

23



5

10

15

20

25

30

WO 2018/214031 PCT/CN2017/085563

C R AIRR 12 PTRIRE, RAFAEET, PTRESREAZLEE
%*’aﬁfrzi ERLATARATR S At ME 0 = 6 09 LSRG A A, ARPTiE
KATBAMTTEMEAZE LB AT ET OB ATEGLESRS AL

15. SeA A ZR 13 Pridedik &, AMAEE T, Pridsbs® B BRR T3HAT
o T F IR

RITE 69 AMZ A B

RI A TR AT B R BG4 LA L, Pk msb 25 /A B A48 8 MR PT
RRATRERATHATE R 6 LA E R R E AT 8 @ P R LFETE AT
35 B HUIR BT SR IR B 09 AT A AT B 6904 A R

IR PR B g e K5 F & %%E%%%ﬁ EPTE KATRGH =
B TRH A

16, SwA R ZR 12 Prideqik &, AR E T, Pridsbs8 2 B4R A T3HAT
o T F IR

EFAZERFLEINGESARTRAEILT, B4 TR RATRE R K4
AT AR BT IR RAT R STRS) A B

17. 2o A12R 12 Prid ik d, ERFEAET, PR R FHATHo
T3

MR =S LAy a2 T T,

do BB, M ARR PATH A RIGL AT R0 5 — B AT A .

18, JwA AR 12 Brikedik &, AL T, PR3 28 A TH#STHe
LEZE

WP ik = & BaTeg B A A AP R AT R KATRETRS A E A KRB 4o
H &, Prikidse il &R TRTA P EFFERATERITER & 69 A EHIE.

L AP ERER S, AREAT, CEAMEALER,
};ﬁ’:‘»ﬁ{%uu » Iﬂ %ﬁ’f%ﬁlﬁ"ia <%,

24



10

15

20

25

30

WO 2018/214031 PCT/CN2017/085563

PR32 2%, ARG S F Ak r484, A THTe T HR:

R ATR G AT ATH LS A K

IR PTAR LS A BRI HE NI A,
ﬁ%%gﬁbﬁ%ﬂﬁxjﬁﬁ%iﬂ 3, %g%%ﬁ m%ﬁmm

20, HoBAER 19 PTRGGIRE, H4siEe T, AR SLA THAT
Rz

M TR AT BT kAT RS A LT Rk,

o REA, MARRPITHRRIRKATR L5

. R AANTRATE, AFEET, 8

ﬂ%;

REEMNG Loy h G, A TFREATHA;

CATESE, AT RBRZATRGE LSRN A A, RRATEA TR L
BENZE LML EA, RIBITERE LSRG A EAPTEEE A HES
A, BB R RAT RO RATL SRS AL, PTERATEASIRS] A AR T IR F7
B RATE L CATR AR T KT o904 A B, R RATLASTRS) A 6 IR 4
T, iz 4 LR E OHBGRE E 1038098 @ F R LIEHTE AT R HUR,

22, e A|ER 21 PRk ey kATH, AWAEET, PR kfmis S244KA
FHATHeF F 3R

RIFTE ’AT R 69 5 LS MRB A

WABFTEE G SR LS A, RBRATEZE0MA, L= 669104 248
T = G656 A7 2 5 AT RGP AR £ ZJ‘Eﬂ kA

RIEPTE S —EERBNAE, =60 HA. RSB B A BEARTEY
RASTRE AFEE, HBHZGAX, %&%k% TR ATESRA A A

23, deBAER 21 TR RATER, B MEAT, PraLERel A ELE

25



5

10

15

20

25

30

WO 2018/214031 PCT/CN2017/085563

OIEAZE FHEMA TR T O rENTNE N = & LSS A B, ARFT
EKAITRAERATRNAAEAZLED RITR OB RATR gL ATRE A
JE

24, S AIER 22 AT kATE, AMIEAET, AT RZEAM
F#HATH T F IR

FRECHE 09 A4MZ A

RIA Tk AT BB 4 L5 A L, Pk m4b K5 M B A3 MR PT
RRATRERATHATE R 6 LA E R R E AT 8 @ P R LFETE AT
% GG AR AT RIR B 09 BT iR K AT SR 69004 A

WABFT AR B Yt RS A E %%E%%%ﬁ R RATERNFH =
B TRH A

25. oA A|E K 21 Frid e kATEH, EHIAELET, PP T4 8 2ARA
F ST 5

HEIAESRIFLUTGESARTYELT, 5 TR AT R R M4
R iR RAT RS TR A

26. AR AIERK 21 TR eg /AT, HHEET, TR ATES S AR
FHATH T H 3

MR & & BAT e LS A AT B,

do R EAL, W AR E AT R RIIE R AT R 695 — L ATR4%) A .

27. 4B AR 21 TR e RATES, HHIEET, PR’ 474 8 EAA
FHATo T H 3

WABFT R = & HAT LA A A TR ’AT B 4G RATERSRA] A A Rl 40
W, PriRdBsil R TRFAF SRR ATERIE S G 68AEHE.

L RARKATE, HAFEAET, Qi
ﬂ%;

26



10

15

WO 2018/214031 PCT/CN2017/085563

REEMNG Loy h G, A TFREATHA;

kAT S, A TRRKATBE LG ATOLEAE,; RBFRESAE R
HEEENERNAE, RBTEZ SR, BHTEE &), kst
A B TRIETA R 3Rt A EEE e, TAE 6 LERENEKEE
B 463569 8 & T L5 PT R RAT R AGAUIR,

29, 4R A ERK 28 Frikeg /AT, HMEET, PR R ATEH B LKA
FHATHe T F R

AT E RATR B AT E S A AT T,

do R T, WAL PATAT A RIR KATR S

30, —AFit AT R AN, PR T BT 3 AR AR o A

5, RASAEAET, ATt AR F AL B BPATH IR A 2K 1 £ 94E—
RATE T i

27



WO 2018/214031 PCT/CN2017/085563

T /_ 1Ol_l_

\pitch
I
A1
301 o
302 \
= d2
- x roll
- /
/]2

302 /301 T

% roll

K3

1/6



WO 2018/214031 PCT/CN2017/085563

/— 401

K 4

K s

2/6



WO 2018/214031 PCT/CN2017/085563

) e . S601
REEAERE—sARHAE
PRI RAITR I RBHES ST AELSA

'

I — R ERE A B AE 6 BT RS A |7 S603
, IR RAT R RATLRES RG] A B

V4 S602

& 6

3/6



WO 2018/214031 PCT/CN2017/085563

EERIE RATR UGB —REATRH A E 7 S701

—

K RATR LB E4 SRS A  S702

y

SRR 49 AME A B |,/ S703
KR A ZATBREBE a5 R AL

y

RIBRE QB LR ERREBMEARE, x|/ Y
CRATR G RSB A B

7 5704

NS

v
, . s S706
W ES SHEAR, RRiEEsams
_ v
RRF LA AL 220, B_EA

' S707
B ARE 0 T SRR
AR, R TR TR AR

:

E ERF LA LEATTGEIT, 24iZ7¢ [ 5708
AT & 69 Sk KA A B AR RAT R TR 4 A L

v

S709
Wl =S SHHES A AT /

Y

BAE= 6 HAT RS A 1A %%%ﬁé&@%ﬁ//mm
JEHE R AE S /l%] SN

i 7

4/6



WO 2018/214031

PCT/CN2017/085563

ZKEX ég}h‘,;ﬂ"%,(’éﬁ}”’j&ﬁ]& /8801
ST TEI Y E L SRR T S e
WRFBZEWNHBAE, BHREEZEHED) 5803
BRSO kAR AT EE O
v
o KA M B LS AR AT, WAL PATIRIE [~ S805
A7 %ﬁﬂ RATH RS AR

K8

/901 /902 /903
% — KRB % IR % —H AR
/906 /905 /904
A AR & — e M AL B % — A

EHRRE

K9

5/6



WO 2018/214031

PCT/CN2017/085563

/ 1001

/ 1002

% Z R AE 5 A AR

/ 1004

/ 1003

# AR — % Zdh B

EHRRKE

K 10

A p a0

/1103
Ak E

waline | Rms (10

A 11

A paa 1201

/ 1203

Hik 3

wais | nms (P

K12

6/6



International application No.

PCT/CN2017/085563

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

GO5D 1/08 (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)

GO5D

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

flight, aerial, angle, cloud platform, body, shot, image, picture

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

CNTXT; CNABS; DWPL; SIPOABS: ®AT#%, AN, AidH, AE, B8, =8, dUE, Hla, B, HHE, #4E, unmanned,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

description, paragraphs 31-45

8-15, and figure 1

8-15, and figure 1

April 2017 (26.04.2017), entire document

Y CN 106200693 A (SOUTHEAST UNIVERSITY), 07 December 2016 (07.12.2016),

Y CN 205721380 U (GUANGXI COMMUNICATIONS PLANNING SURVEYING
AND DESIGNING INSTITUTE), 23 November 2016 (23.11.2016), description, paragraphs

X CN 205721380 U (GUANGXI COMMUNICATIONS PLANNING SURVEYING
AND DESIGNING INSTITUTE), 23 November 2016 (23.11.2016), description, paragraphs

A CN 106586009 A (JIANGSU INTELLIGENCE CLOUD TECHNOLOGY CO., LTD.), 26

A IEP 2972462 A2 (GILMORE, A.A. et al.), 20 January 2016 (20.01.2016), entire document
A KR 101283543 B1 (LEE, Y.S.), 15 July 2013 (15.07.2013), entire document

1,5-7,10, 12, 14, 16-18,
21,23,25-27,30
1,5-7,10, 12, 14, 16-18,
21,23,25-27,30

8,9,11, 19, 20, 28, 29

1-30

1-30
1-30

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

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

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

“L”  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)

“0” document referring to an oral disclosure, use, exhibition or

other means

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

“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

“X” 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

“Y” 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

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

29 December 2017 02 February 2018
IName and mailing address of the ISA . )
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimengiao LV, Wei

Telephone No. (86-10) 62411478

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2017/085563
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 106200693 A 07 December 2016 None
CN 205721380 U 23 November 2016 None
CN 106586009 A 26 April 2017 None
EP 2972462 A2 20 January 2016 US 9367067 B2 14 June 2016
WO 2014200604 A2 18 December 2014
WO 2014200604 A3 12 March 2015
US 2015205301 A1 23 July 2015
US 2016370807 A1 22 December 2016
EP 2972462 A4 11 January 2017
KR 101283543 B1 15 July 2013 None

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




E RS E RS

[ f FR 5=

PCT/CN2017/085563

A A E
GOBD 1/08(2006.01) 1

2R PR LA 2028 (TPC) B R i 452 8 I 22 2 JS RN TPC T A 7328

B. R
R IR AR BRSO (s 2R R G My 2K T)
GO5D

BB AL FR TR A B4 B 5 R PR BE SRR LA A M AR 2R SCR

7 FrAS 20T 208 ) B AR PR BB R A2 R, I A R 2aA Cnfi A )
CNTXT;CNABS; DWPT ; SIPOABS: KAT#8. AWML, fidh, ME. &&, =4, Uik, .5, 0. 08, #4,

unmanned, flight, aerial, angle, cloud platform, body, shot, image, picture
C. X TH
iy SR, bR, RSB FHE FIACRE SR
Y CN 106200693 A (ZREGR2%) 20164F 12H 7H (2016-12-07) 1, 5-7, 10, 12,
A 31458 14, 16-18, 21,
23, 25-27, 30
Y CN 205721380 U (J PR A 16 X A ARIEhE BTtk 20164E 11H 23H 1, 5-7, 10, 12,
(2016 - 11 - 23) 14, 16-18, 21,
TP Es-158, Bl 23, 25-27, 30
X CN 205721380 U (I PEH:7% B 6 X R AR B W Wt 5ele) 20164F 11H 23H 8, 9, 11,
(2016 - 11 - 23) 19, 20, 28, 29
AP EEs-158, K1
A CN 106586009 A (THZ=iAaeREARAR) 20174 45 26H (2017 - 04 - 26) 1-30
£
A EP 2972462 A2 (GILMORE ASHLEY AZE) 20164F 18 20H (2016 - 01 - 20) 1-30
E'e
A KR 101283543 B1 (LEE YONG SEUNG) 20134 7H 15H (2013 - 07 - 15) 1-30
E'e

[ scoprrecrassmispm .

LR R A«

*  SAISCIRR AR,

“T’E$mﬁ&%%ﬂEZF“ﬁ 5 RiEARIRAL, (E0h TR

E%ZEQJEEWEFI

Wnr YA AR R— R A (1
“W’gﬁ?;&ﬁ\ﬁm\%%ﬁﬁmﬁﬁ&ﬁmiﬁ “&’ﬁ%%ﬂmi#
wpr A H ST R HERT BT ESR g se AL H sk
Il B Ao 22 S I 5 i e H 4 Il Bty B4R 45 0 25 H 4
20175 128 29H 20184F 21 2H

TSA/CNH) 42 FR AR 25 H ik

A A BCAEANE [E Z AR AR (ISA/CN)
o [ Ak 5 AT R X TS T 6 S 100088

HHEZ (86-10)62019451

EF:

HIESH (86-10)62411478

= PCT/ISA/210 (5E270) (20094E7H)




BRI F RS EEIT
FT RIS HIRER PCT/CN2017/085563
KT T RS S (g};f b FRET (é‘;;f T
CN 106200693 A 20164F 12H 7TH .
CN 205721380 U 20164 118 23H I
CN 106586009 A 20174 48 26H I
EP 2972462 A2 20164 15 20H uUs 9367067 B2 20164F 6 14H
WO 2014200604 A2 20144F 1248 18H
WO 2014200604 A3 20154 34 12H
us 2015205301 Al 20154 7H 23H
us 2016370807 Al 20164F 12H 22H
EP 2972462 A4 2017 1H 11H
KR 101283543 B1 2013%F 7H 15H I

#F PCT/ISA/210 (FIEEFIMIH) (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 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report
	Page 39 - wo-search-report

