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(54) Title: METHOD FOR MEASURING FOCAL LENGTH AND ROTATING ANGLE USING FABRY-PEROT ETALON
(54) REAAZHR . —Ff FvEAT B 202 brodk B AR RRA S £ (1077

(57) Abstract: A method for measuring a focal length and a rotating angle using a Fabry-Perot etalon, comprising: transmitting
monochromatic light through a Fabry-Perot etalon (3) to generate a group of standard cone beams with regular and accurate cone
angles 0;, and reflecting the cone beams to a rotating mirror (5) by a half-transmitting and half-reflecting plane mirror (4); transmit -
ting the beams, reflected by the rotating mirror (5), through the half-transmitting and half-reflecting plane mirror (4), passing
through an objective lens (6), and forming a group of concentric circular rings (8) on the surface of an area array photoelectric
device (7) located on a focal plane of the objective lens (6); selecting a plurality of point fields on each circular ring (8), and apply-
ing a photoelectric signal extreme value point location pixel coordinate fine-division method to a one-dimensional pixel in each
point field; performing circle regression using a plurality of extreme value point location coordinates on the circular rings (8) to ob -
tain a diameter D; and standard deviation Sp; of each circle; obtaining fi/W from D; = 2(f/W)tan; according to a distribution rule of
the cone angles 8; by means of the diameters D; and standard deviations Spi of the concentric circular rings (8) of the cone beams,
£/W being a ratio, calculated by the diameter D; of a single circle, of a focal length f; to an average pixel interval W of the area array
photoelectric
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device (7); obtaining a weighted average value (I) of £/W so as to obtain a measured focal length f; and rotating, when a rotating
angle of the rotating mirror (5) is 80, central axes of the cone beams, emitted to the objective lens, by an angle of 280 so as to
make the centers of the concentric circular rings (8) to translate (II), and calculating the rotating angle 56 of the rotating mirror by
means of a translation amount, taking W as a relative unit, of centers (X,,¥o) of the concentric circular rings (8). The method can
improve the measurement accuracy and precision of a focal length and a rotating angle.

(57) B —FPHAA B e RN R AR AL, B85 HREALSEAE- NP RER ) &
S, pEAE A o AU AERR AR ORI, TR RE T LB L RCFIE (4) &6
(5) ; &85 (5 REEREREDFELRFEE (4, BEEWE (o) , BN THRYE (6 Mk
SRR B (7)) BRI —HE ORI (8) ; FEREIF (8) EikEIZ A S, X&)
— AR TCH DS SARME SR T AR A 7 7 ik AR (8) B2 ANRAE r o7 AR AR AR 3 [B] U oK o %[5 1)
B2 DM HARHEZE Spi; BTIREHEE RAELLEIA (8) HAZ DM HARMES Spi, 1%Z[EAEM 0.0l H D=
2(f/W)tand 3K H /W, /W 2 B RN B AR DE H AR £ 5 TR mME B8t (1) BT EME TR w it
15, #mskd ow RIBCERME (D, DS HBIERE 6 585 (5) BEMANcen, AR5 IEH#EE R
DA A 200 /1, AERENDEIA (8) B (D, BEFTRREOEK (8) MELL (K, 7)) MW H
AN AL TR BT B B 1 500 1% 7 VA BRI R AR IR DL RS A I B v A P SR



WO 2016/173382 PCT/CN2016/078164

ﬁgﬁﬁ?}f% 1 %1@\{@/\;/ l;i: ‘\\“\":A"EI L ]

BARGE

AR B TS L

FRPRATE A T

HREAR

H TN R A G B EL DO R o RIS S b s 3R T T 2 (D

SHRHMEH I RN do iy, 3 Usp = co + 000 Fom Bl 8 Al e RO 4

ESTES SR RN PR R ST IES e s
JERASA HME BT e Al i e i 2, ERR—E R, —x FAF T
Uy, fer /T 0. 25%, RN 1103, (EI0R 52 8 M Ao Rase . I BEm R B 25
W PR R ALY T 50 1SRRIl B AR R () A A
KRG VAR OCHREY A ST RS2 BI2RE (BHM) Sl GO IRE
R FEAY RGN 08 BT REANEISE LIS 0,057 (AL D, AR R
IPHEH 2R R, A4 40 MBS T E S RO R & O B A o A bram
Oie WRFEERTERRE (HUEEE) DUHEEMHEUTE e PR R S, BERD
Gon R U LR SR E S BRI B R, ke,

[ L2 R o e R ) R B B T 2K o 5%

HAT I e EE A7 iR 8, RO BB R U [ — {2 0. 25%.

BB U [ iR 0t B s, B

Pl EE S AN S A TR AR IR I B AT %, H
AR B FOR, fRBAT R e B IR A AR

RO H S ATF ORI . LI EAT RN BT VP A 35 OB AR




WO 2016/173382 PCT/CN2016/078164

R B IR R PR T LB ot L R R R £ 1 I
A LS S H R AR A SR R R

ot AR R U A T B EL R AR v, R
RO L B R AE R, P AL A 6,

T AR
IR b I e o
BRG]
PR TR

WL, AT ORI AR PR AR
ey :J/I}lj Y-é‘i’/_‘.};{iligfy./y/\'ﬁ Eq ){j /}4/’\.£+nbi,:\j J

PRI LRI B D, MR 5,

—HER TR s B0 B PTIR B
L UHE R O, AR Dy = 2( 3 W Ytan €, SRS £ /W . /W e ANBIE R D,
H R EE 7 S RTA TR s AR O P B T BE o (LR, BETR S £/ e

BOVIME f/w . DABS R £

FE—SERBB b, RS b BAREE.

(Xg. Fo o, WRIEMABIL G MHEE IS 3 50 AT B0 3 FT|EL,

AOKTLRAIE H 2 54 PRI 2 MRBE, FERRRERER LR DL 5 )

HENCENAIO NGRS ERRCRAE (SIV NS Sl Sl =l

WA, WiRI R

sk

o R ECEVEA B P ARt OB, oA 2B HE O, R B 0 b oA
[ R T, SRR IR IE R
» e, O T INA YRR s R R T
AP B A G, D R B — SRR TR

Fe i ot
s D B

H AR B TR PG RO R A D, R b e s, . WEEMR 6 0 Anil

D, =2(4/W ) tand SR /W, AW B RAFIEGE D, S SR £ 50K
T LS AR T R ol W P LAE, TSR B 4 /W BT E £ &
VU MRER 2R 6 0 0, A B O K AR 286 £,

LTFS £/ -1an (260}, TR RO B ER G

{ﬁ r u‘ﬂ"‘;{‘ il

TR 60 .

j‘f)( k)s}/())ﬁr qu ”:;



WO 2016/173382 PCT/CN2016/078164

FE— DS A, PR P R SR I L PR A B R

To, Vo oo TRAEEARLC S BT  BE R 3 K4 S0 3 LR, T
IRAKA LA 2R A AR IR 2 PR,
{HALA . g EEE . VBT RER WA AR

ARG HEEAI A S8R0 KRYTAEA - AP Rk R, ™4
— o1 B HE A R R AR B R E B R, R B IR R AT
OEIFS . SR IR SRR Bl BOR, REES DR, B E
RN BB S SRS,
R

STEEALAL, HEIR

RO ARG Y S A, B

2 AR B 04 PV AT B b L e AR B R A
BB

A AR SER T SO I AR BRI D PR . Bz sRI

i, FEBEBHUR "L‘/TW VRS, 2 TR R B B A LR
ST B, Rk HE% VAR RE PR RO s aE Y, o R B R

7L L A7 T £ A e
RS BB I R

o
g

R45 0 | d A | S (040 o |k-i

IR IR

,,,,,,, S PP BT PR R

?ffii il fiai b A A
AT [ i mz min rad
BREI D, R 5 Y X Vol U U U_Jz s Re v

IR AR 2 ik | 0BG
TR R |

EFE R

AT W ¥ W




WO 2016/173382 PCT/CN2016/078164

TR AR BRI . [ L B 2 Por, JGIR 1 R GR
HFERKA A R EIGEITREER J, BBy A S sEg R, RS &N
A EEA BT R 3, PPAETERICNER K i EH B OR (K =k -1,

Arpi=012 - R0, .

FEIR A B T b
Sk e T E by S brE LR 6 oD

(= 0) FOeh B2 (BRI 4000, W) 2dnf Ag = Ky + 6 (Y8

=)
J\

AL ST T R e (R PR R

& LRI

Har, 0<e<i. #VH

MW B RIS 4 RO PR s 5, B F
585 M. FLET S FHER AT B
RS T R R - R E AR D, 1YL E I 8
P PR 3 AR E SR RN B A S ot 2.

6, (FHEER

A S IIEOCHT AT, L BERS B RACRIOENE OGSERD R

SR, 1978, P429-444) P RAT 5

(ke i) [, sive)
Dy =28 =2 mﬁ_zi (ﬁ_‘& 1l JAUEE) !""J (1)

W\ ki) ky L Ak )
v 52 - 2 7 \
D20 5 { kote F+ & 3i+s
i \kg i) kg . 2k, )
(2 ;:.f,ﬂwb """ éﬂ\l 2{()(:0 ‘J\ Q\.gg}_‘w VJ\D j”t:"g\:. E’]ﬁg /s Ej/f/{i m.z / '337‘:}

. oo
T Rt~ D,-Z (3)

3/ /W)

b BT 0 Ao B 2, R & (IR UL 5 8 RN TF R, BADS

/- :1\
w 1. 15i+28 . U
HARE., D=t ———+— A HR R IR A, BTN
N *0 G/
N 5\ 2N )
o 8{fwY £, 8( /7 W mwzc L2, ,
kg \ *k(;/' koo LU ko "’50 J )
by [ )
N U i | — > > )"’ s & P ooty P & 14 S &
(4) sUREEE by HRR b LR b( ;\1 % , HEME R M e BE.
A N 0



WO 2016/173382 PCT/CN2016/078164

TN e RIS s, .
IR 5 S U R S BB AT I B AR A AT . Y P

%ﬂuuﬁﬁwoIﬁ“/%ma%ﬁ¥$%%ﬁﬁ@ms

>

AT S RO B

TEPAT UL TR A o (o, v ) B 4%
{ >) / \

& = ‘&JI( X X )1 6= arctan |  EDLEEE
’ . S /

KO HERARER R T, ¢ IR S B S e e (4,6, 1R,

{3 0
HOp i
.0 Fj [

LR TR AT, To ) AR e br . ki (4,0 R,)
B, R =(f/W)tan6, . VI EAAIEH G, =T (/W) tand,-cosd, .

Yor o HUf W tan 0,-sin g, . T FEHT LT R OB BT L PRI
AT IR S I8 2 By e )

O ) CRERE G, 1989, P30 R
BRUREEL BaRE RS MTENERD . s, ME

HELOIIZUR AT, SRR AR REEE S . T

o
T
P
™~
\J =
sl
—
——d
~~
[op)
N

k NN 'v
;““""‘J""“\ HRvEE £/

f,/ 0 P pa—
SROPENGEEN lna Py W N T
i _« /\{ ’i‘(j 2 \;:f( + &

R AT T £ T - 46 =0 e i
Sq/i\@/% X,E,’j%o U‘ L;‘(O ’/ko <Hx10 , E}‘? ko H/}/T\C//% M/Y./J /rjﬁ H] ’f%

o~

b
N /E’ SDJ 1 {!/GISSX\

D) \ite )

SREA LW SRS 1] R SR 2 ST



WO 2016/173382

PCT/CN2016/078164
W =31/ 57 ) / s (8
R BN
f=W-fijw (9)
f AT AN HE

. ;/" f— \2‘ . \2 I/ -7 N2

ijf :I~Eﬁi’.z_:f- / LW TI ZJW +1 Ufad } (1o
/ f '\\ LW A3 VR

ST RAENE FER G o 18 U p o IS IS

R Bl e AR T ARSI, e R AR

SrETESfE A A IS A b E AT , HLEE RIS SR H R A 45 4 oA 28 T ) i
N GEFE HWEM, B MU R e 0040, YL AT 30mm, W
x2obh o~ v {]fad & —4
Gum, HAYEAERE £ =50mm B S —=— <Ix107
N3f
SR AL BN A P (4., 80 ) B, AT A e D e TR B RS 7 6, T 1)

¥enl 0,260 . smxtMeig i S HL AN BV RE 1T DG 2 B AR T I RO A 52 A

B (Bor T )» S BEREEN I (U L OISR BT Lo I S5 W 0 T

{0 BIA B

:Eﬁﬁ(ﬁgﬁﬁo A 1 0K 77 605 90 o TR BRI 0 96

TR ERM. R EETE RO E LM EEMES

R
S6=—arcta S e = (1D
- f / fr !/I
Fo (8) REERM f/W RANAETE, AT F BB, iR
RSB O . R R R
%), - F,
56y =~ arctan L (125
fil W

—YEIG ) 08y IR i RS LR R A




WO 2016/173382 PCT/CN2016/078164

o (T, — %o ) HbRUEZEUE A Vasg, o AT

RAEE N ST & 0oy <
B BT 52 1 5% <oy 45,y ROIHOCITTIE 0y M 5 i U (865 )

2:;; h{C —F IF/ I

Z’_'(%’ } + IS{) f—; \’,ESYO '/i S,f:,"hf/\
/ '8 ,’?JC‘I e C—l_i: = -+ Jil
X/ ¢ 1 )\g V2j(l./;{] Vit ff },/p

,\
-
[

150y |

Ly
AN

AP ORI AR T, VAR S B E L, v S G A Ve 4

) SR B RE . 0. 20 1R AR B A (0 R0 EEE R, (66 )

37 - i 2 '~ @J’:‘g{“--‘;—--;:“- e
RE AU (00) MR B R oy =, Yl T fifIF R B 1 (13) 5K
275 /W
TR A EA T AR O U RS BRI B R, R

AT 5 20 4 A =577.11984x 100 mm . Ay, /n=576.95081x10° mm .z FL {1 1] b

d=2.032 056 2mm , HpEifEin £ ~708mm, W ~000470mm, &, =T7044

A TR SRR S BT AT 1 9 MRS R LR B
BB AL 20 SRR RN, AR 8 B SR AR L B IO B B AR

\\

i D Sp Xg Yo T 5y, AW s
2| 720735 | 0023 1369.201 | 1842990 | 00151 0015 15069.988 | 3.710
3| 8825731 0.030 | 1360.187 | 1843012 | 0021 0021 15082313 | 2.481
4 | 1018.205 | 0.049 | 1369.220 | 1842.958 | 0.035| 0.035 | 15075567 | 1.862
51 11380211 0.020 | 1369.176 | 1842.974 | 0.014 | 0.014 | 15074.026 | 1.490

1246404 ¢+ 0.028 { 1369180 | 1842.971 | 0020 0.020 §15073.956 | 1.243
1346182 1 0.041 ] 1369213 | 1842947 | 00289 0.029 § 15072616 | 1.066
1438422 1 0049 1360.152 | 1842897 1 0034 0.034 | 15075.830 | 0.934
1526631 1 (.024 | 1360.140 | 1842533 0.017( 0.017 § 15074.552 | 0.829
10| 1608.280 { 0.075; 1369.121 | 1842881 0.053 ) 0.053 § 15074.780 | 0.750

(<o e ~ {3

=
[

X I 5 K ki R—
0 O gva Syo J "/ W Sf;/ w

_«.J./J 4%\‘{ V

1368173 1 1842.861 | 0.0084 | 0.0108 § 1507467 | (.50




WO 2016/173382 PCT/CN2016/078164

11

B SE, R R A S TR IR A 50, B

LS

eIt
T

BTG ou T EmREE v

=R O R EM T O E3XI07, FHIAERT AR S

HARU, W= 5107, FEATTE AN F Uy [F <1707

H - ~
Lff L/ S"];."I,“I;i,‘\z s UW \2 /Lr*"ar“} \2 f{/ O5 2 (5,}{1@75 \\f 4 3 »
i R || I e | | e | R 2 J -+ — | +—{’EO ‘) =23x10
Fi \J'\jﬂﬁ/ W) N3 \vso76 ) L 173 oV

T, TR £ TOmmET, O BE AR EE IR R R E R AN T 31074,

di (13) TR g RN H T B U (06 ) iAo &

/, N
- 4
HETBRRE =1, === <Ix10
\ Jfl/W /
F1 055 28 B A 90y ) = 0.2¢5 = 0.04"
1.9
TRV B o= 1, —=— L BEEEER IR, ASRIERE: 2 SHiEmI

vorw
~ 70 mm 3 A2 800 mm B, AT B oo BN R 005" BATF . B4

001" AR,
F L AR RIS E B U, [ Ag < 2107 [ s fo s 2890t B0 bk L

g

HOUR . R EIEL T

B, PR RICTEEK, . B 6, (i

G R ST P 555, 2P Ises i, mad s /s, A THSE

R R A AL RO B R, O BIRR B (R0, P ) B S

SR AT S I, Pt AR d LB A R A0 v
P, BEUEIN B8 S0 TR R, W AN R BAEE

Uy = cy + 00 PGB R He, <2107 Bl 7 %A, 7k RO A



WO 2016/173382 PCT/CN2016/078164

HERRIE . R iR G CRR I, BRI ARE S U [ e

SO (AT FE U s WM, IR Usg = o + 000 HHIA 0 &

Fr— e A U B Dl Bt T g R RN
FLLME Y, e BELD 58 (. P, HEUTRARLOE 43 5IE 3~5 (3
%%K?%a%@ﬁ@p%VW&&wwt%B‘iBy@ﬁ%ﬁ%ﬁfgﬁﬁ
A%, Bl (x5 )W~ 1028 . £068. £ B. KEW RV, XK

HB<2%Dy, Dy RHNA =10 158 1L 4B EE. BEAH D, > 16000 . #

Y B=308F, BB T ARERE S, B SRS I A AR B 30 W

’”\;{é{:SOiGEJ}W . W D, = 7200 R A B AR 20042 W, kA

A
i
41>

B A R B S B ST O B T AR AR A Ay VR L R L A T T
ISR H AL K B AU,

WA BN (R R —HG Tl E, e ik b
(10 MBI /ME 5 LR A T B, 2R
PP AR R B S TR B AR BTG S D, o5 S

> Loy S | L{ Sy ]M
09 hy s DREEE BTN 8~ 18 R GUT, IR g E Y 1 391&%&54-:7—1

L DB (R RAED P IT f  E B R ke, AR
K7, = by +bithi*,

(2> PRI . PR Z, SRR A s e s, 1T RENR, HH
W T w s o s It L SERAG IR R, Z: AR B T
w = s? L0 B 0.5~ 18 BIEL, B EC-1~0 (8 BV R RN (o B)
MAE A (0 0), A0REERRT AN R (1 -1), A FAERUE T (0, 0) 5 — R LA
j(2_”}£[dﬁ [ 1 7 2 3 4w / = b, F ("\«”’ }Hb,(, wj)o

b,

PO A -
SRR X S o

25,

(3) EEEFTE R b6, KRG

SEATF YR e T B R AR, A A L 3



WO 2016/173382 PCT/CN2016/078164

AR (R T 8 A B EARAT 24 5180 (%, w00 (x, 7

LEAARRE, TER RO E W ER D, R HRREE

AR, SRS FEO R

A R RO AR ARV B {E{)‘C }’()},1' H {/]\{QTZE%) « S5y

£45 LA AU CRBEED {35 A it 5 B30l T DLA (R AL HR e

T ST T B . ek SR EE B S AORE A B IR R o s

. Bou RS TR

R SR e B T — 1,

AR RS SIS ST, OB E S

B R T

Iy TR R A PR BT

AHAREE A, o i (] BE
""" B LA, b Ak 2 b i, s 5 E BT
AP BO% Y A AR 2 2 A4

HAZA SRR, S5 A TR RGBT H KT 1.5x10°, JF

FUEAT R B AR VG N, BB A LR E S

SRS T A BN, R R B AR OB AE 2 5, s, FERE. 50 0. 020

o

FEAE — A B AR

ACRR AR B3
W, fEE T DI Y
HAS A AT AL AR Al 4
B R RS

E/I/DTJ%R} j "’ﬁiiﬂ;/{‘i_n

FIEL . A EE AR, AN SRS A
HN MG T ES{Eg T, [FEME iR
AR SRS RS L R S AR T T T 46

HIEFRYETY: ST E I E S EhUlN ki3 eii)i s

ok R
*ﬁ 1{1/20

AR P A R IR DR A RO K A AAr i B lR

"ﬂ’ff{fd/dggxwﬁ i

iﬂﬁ%£2”gﬂ e LTI e

SRR AR 17 0/ £ HE I O S TR PR F 1 R R PO B 5.
TR S B R L A IR TR R U [ f = 25%10° 05
O%LLTF o RS SR ST (% 0 AR A T TR ol b T A S 2 I R 4R

10



WO 2016/173382 PCT/CN2016/078164

HE L AE T
LIAE 22 HOG B OO T 5 2 T PSR AR A B RS2 AR AR RN T

79, REEHFRR 8y RF (9 AL B E AR T A, R
WS RATE S PR BRI ES w8 2/5 DUF. HB—% R

B % B — T R PG SO B S A e i &, R AR IR R
FRAT B3 2 S L 5 15 S R B G T AR A B B e SRR S
A SR LR CCD Sl — SRS BRI EE £, RESEIRAR SR YR R 22

B /DT 0. O1%H D E RS i e

AR N GO AR S, PR A I A AT R, I DASERE

e A AN T B

SN

RS FH AR HRE — P B AR SE R 7 1l
S AR ANRGE T B EAR R I miE e, A SRR A SP & W]

Fr TR A R e, RS TR . TS, TR
VB BT SRR R B0l TR SIS R A R0
AR BT ARSI T R R S, (AR T R L
A R F G AT So e e p s R

L

11



WO 2016/173382 ﬁ%ﬁ%ﬁ?{:ﬁ PCT/CN2016/078164

1 AT HL-TH 2 r L

B FIREOLEIAT E-MP i g, A BHE A O AR Y

AR H , PERBH ST SO B, A O n L

PIEPRE, B, TR EF R E RS R S R R

HUP AR BB S RS S — R T R )

PR IRl L PR BT D, MOUEREEE 5p, , 1REHEA 6 5

#ob TR

B D =2(1/Wtan 0, KW LW, LW BHEAE s EERE £

OGP I G TR WG, TR AW I BCEEE £ W

Rk

DL s £,

2AIRURE R 1 PRI B AR S 0 HARES:
IL,}»Q :ﬂ;’f\lé“ﬂi’f‘u VA=) \}\(a J/(!> %%j ’Tf E‘]““E‘”ff:fu\ Mﬁz{)/h 3

SATHe B 3 RIERS B fA445 LR 5 3 TR, (EFTiA

HHAS S AR T AR A o ik, SR BN DUME TSR EE WEl

W/JE Br g A b
3ERURISESR 2 Tk I B I ik, SOAR AL

BT R IT AR TR T AR STEREE S G T

PR E E TAR B LR E T IS S HE, DR S S Ly

3 o . , Iy
IR B 0 6 B0 8~18 NHESESIE, e USSR R 5/ B 2, = 1

KA DURTTH 5 1 Btk REE L 7 2 R 2

WEZE 5 E 52, R, SRR —ak B, Z; (R B T

KE o 0.5~ 1.8 {8, A H-1~0 3. A HAEEUNE (o f) WRHE R

{1 O} l[ﬂ,’gﬁi AH ‘j

12



WO 2016/173382 PCT/CN2016/078164

A EE RS 2, = bl b (i b () iy At s

7

)

[

2b,

ARl FTA A BT e L

SR ECEF T T

>

F—b Bk B SRR EaB g, P R O B

SRR, TR BHE R R RO I B B 2085 58, BB Ridd
PN, WREWE, AT RS R T I A I RS IR E R —

R A L S N B E 4R o)

RIES AR RO B B D, A

TRV E D, =2(f,/W Yan G SR £/, f/W FlEAE

HED, &R L 5

TR T ' L B 4 P BB e 1 B 7 g A R SR A AW B 34 £ /W

I HERSHIF A © 0 5, A ST b e 2

LR B (R0 T} 19

\\

EE R TR, HERAEAE T PSR U0 BRAE:

/s

S A O IR RIE B0 A (Ro, To)r FAEIEDUELL FUHE 4 BIfE % 3

SR, T 3 AR EA T R4S AR 3 VAT R, g
HKCPE. R E R4S A S54RI

SOHUE S S BT AR S T, RIS NG PABOT PR RIEE F R

T

6. UEBURIER 5 IR IEE A TR, ST IR I A Sl
R TCASRAN 4 T AR AR PR IR RIS T Bx45 JE AR

P Ao RS R B R R R BT HE S, 2B SR Iy,

G s g o At ek gt . o e i gy
(R BB LIS T RO 8~18 A BE(RIT, SrIMEL; BUS S BT S /M 2 = -1

i

i

FEAE R DRITIT S 1 BRG RE AT 2 A R R E IR, T 2 AR

T

13



WO 2016/173382 PCT/CN2016/078164

W 52, BFI, SRR R EE, Z, ARSI W, ~s; A A

K o 0.5~ 18 KB, FI-1~0 KR ARiE A /e (or B) OB R (1 0),

14



PCT/CN2016/078164

WO 2016/173382

NS AN ARSI AN

I

1/2



WO 2016/173382 PCT/CN2016/078164

BEER (e Hg AH A, B THK A,=577.11084x10° mm , 1,=579.2684210% mm )
BFHLAFHFAREFEBER O AR RH LN R REAR. AREFEHE
BAr, BARRBRES S S, AETEAFEYEERRES L L AR TR,
HAFRRMIEL . TR R, HEH 4, A RS RPERTHRAER iy hy o

$

WEEEHS ERELE-TTFREE, BRAFERE, SR REFENBY
AT S, BAMARIE (AR 3) R TAF. SAHNERLL, K245
RAGHENELL, CHEXREEHFRENER (BEL). SER LA AVE
FRA LR ALEES T, RHBE S GRS AR, A E L8 ERIREE
FREE, Rl FABGLRED AL LS, BoeFFHET T AL

N

(Si?);s370) @ “FFH:EXZ :293“ ) Z'max ﬁl :3!47" : '?imax °
i
RFFRAPEKE ViARET. ADARLETALNS, FESBHeHE

\

15428 22). . P
I lmameaane, FRLEY

-

Mﬁéoﬁag%%ﬁﬁﬁ‘&ﬁ:%+

2 2

\ G KO /
N . bo c \\i @ ke b | b_, /b \\=
B4R b2 o] et | TRk o=t /h| 1| R,
(I 0/ Zky

1 g mMaem

MBABERD LW BEGEE F-EAEEIT AR, N
Spw NBBHARRNBHEHTHRA 250,
D/f%gf: BB Bl (5 7o) 82 T

”””””” (X‘;}faj-/:ﬂf) "‘é:,‘ﬁ

s, ¥ (055 ) IR B AT T ) R

. SAPTE f(— =2 .~ =iz
Wo, ) BABE By G —%) + 0o 7o)
i i

WL RFARRE S VAT %§;§7ﬁ}¢€)xnmﬁ2§§}:§§2m¢§
i N J J -// W!

¢ s
., g
BANEHBRARBEWALRBEE .f«>(1f-2--arctani =

N i)
Uy o BHEYFAEEEA ’ ,
7 :W~mﬁ/W Mf‘g%% 50y ﬁ;ﬁ@xr—tgarcf‘am‘

i 4

B RE Y RS Y YL ELEd
Upss o BERBEER U{80c)=co +c; |60y

) B [ e
U, Pt =t V2o +| ¢ s LS50, |
““““ =l == o T O
! f 24 W \ 7 )

N 2 7 N2
| Semmness 1} (TT N\ 7
- j S Un ] !

Vgiﬁ/wﬁ RO,

- AF o A&, o AEEL
L3 ) TAE, HEHPER( )02,

2

2/2



International application No.

INTERNATIONAL SEARCH REPORT PCT/CNZOLE/078164

A. CLASSIFICATION OF SUBJECT MATTER

GO1IM 11/02 (2006.01) 1; GO1B 11/26 (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)

GO1M 11/-; GO1B 11/-

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: tsinghua university, zhu henian, xiao zhigang, guo xubo, chen giang, chang ying, fabry, perot, interfere+,

fringe?, concentric, homocentric, circle, ring?, focus, focal, distance, length, angle, inclination

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 104165758 A (NANJING UNIVERSITY OF SCIENCE AND TECHNOLOGY) 26 1-3
INovember 2014 (26.11.2014) description, paragraphs [0051]-[0090], and figures 1-4
A TP 2009145051 A (OPCELL CO., LTD.) 02 July 2009 (02.07.2009) description, paragraphs 4-6
[0010]-[0012], and figure 1
A CN 201463847 U (HUBEI TECHNOLOGY UNIVERSITY) 12 May 2010 (12.05.2010) the 1-6
whole document
A [TW 200949192 A (NATIONAL YUNLIN UNIVERSITY OF SCIENCE & TECHNOLOGY) 1-6
01 December 2009 (01.12.2009) the whole document
A CN 103398799 A (HUAZHONG UNIVERSITY OF SCIENCE AND TECHNOLOGY) 20 1-6
INovember 2013 (20.11.2013) the whole document
A CN 104111163 A (SHANGHAI INSTITUTE OF OPTICS AND FINE MECHANICS, 1-6
ICHINESE ACADEMY OF SCIENCE) 22 October 2014 (22.10.2014) the whole document
[] Further documents are listed in the continuation of Box C. X 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

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. o . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

e . o “Y” document of particular relevance; the claimed invention
which is cited to establish the publication date of another Y P Y M ’ v

cannot be considered to involve an inventive step when the

document is combined with one or more other such

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

citation or other special reason (as specified)

“P” document published prior to the international filing date & document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
18 May 2016 07 June 2016

IName and mailing address of the ISA
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao SUN, Xueting

Haidian District, Beijing 100088, China
Facsimile No. (86-10) 62019451 Telephone No. (86-10) 82245897

Authorized officer

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



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2016/078164

Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 104165758 A 26 November 2014 None
JP 2009145051 A 02 July 2009 JP 5305281 B2 02 October 2013
CN 201463847 U 12 May 2010 None
TW 200949192 A 01 December 2009 TWI 366658 B1 21 June 2012

CN 103398799 A

CN 104111163 A

20 November 2013

22 October 2014

CN 103398799 B

None

20 January 2016

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




P 2R i [ H 5
PCT/CN2016/078164

A, R4
GOIM 11/02(2006.01)i; GO1B 11/26(2006.01) 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)
GOIM 11/-;G01B 11/~

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, CNKT, WPT,EPODOC: JHHE K%, RIS, HENW|, SR, Mem, ®4%, a5, \P, 31, T, £40
[y, &, BEFE, M, ¥f, fabry, perot, interfere+, fringe?, concentric, homocentric, circle, ring?,
focus, focal, distance, length, angle, inclination

C. AR
% Ry SIS, LER, FEHMERETR AR BUR) Z 5K
A CN 104165758 A (BEFREET K%) 20144F 11H 26H (2014 - 11 - 26) 1-3
_____________________ PR [0051] - [0090) Bt FifFE1-4
A JP 2009145051 A (OPCELL CO., LTD.) 20094E 7A 2H (2009 - 07 - 02) 4-6
_____________________ PR E [0010] - [0012] B, FHE1L
A CN 201463847 U (HAdL LK) 20104F 5H 12H (2010 - 05 - 12) 1-6
_____________________ '8
A TW 200949192 A (BT EMEHEKZ) 20094 128 1H (2009 - 12 - 01) 1-6
'8
A CN 103398799 A (EeRARMHE KAL) 20134 11H 20H (2013 - 11 - 20) 1-6
'8
A CN 104111163 A (FERZF LEAERBENMIAAT) 20144 108 22H (2014 - 1-6
10 - 22)
'8
[]aessor ek e i, TRBEER
% S SO E AR,
wpr WHABRBIAR SRR T IR — BRI SCfF «pr EEVHAGANESELOR, SHRAMRME, EhTERE
wpr EEEREHISRAL G DAV g T o BRBKALAE, AR, WESERRP R
apr WEEXTLSEA T RA IRIREE DO, B RRE 73— S5 i FOMEIEA B fiE
09 23 B 7 LA o N AR PR el i 5 AT B SO0 GBI BB ap kit s BRELEuA o
iaaiN=ap) %%:.:ﬁ??kuﬁi&?k)\ﬁﬁﬁ ZHWEr, BEXRGEFHR
wgr WRIRATE. (EH. RREIHAT AT HSCH EHTE»%T@ ez
wpr AT ST R LR TR M S “© FREAIECH
Rt 2% 5K B e A H A ke 2R AR 55 1R 2 H
20164 54 18H 20164 65 7H
TSA/CNF 42 F RS 25 Mk ZRE R
HrAe A RSLRTE B R 1R P8R (ISA/CN) INE
o L ST R B 1A PE 365 100088 =
fEESE (86-10) 62019451 HiE 515 (86-10) 82245897

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



P R

Il
AT A PCT/CN2016/078164
K2 3 B & SO Pl Rl 7l Pl
CN 104165758 A 20144 11H 26H T

----- Jp -""5(-)-(-)-9145051 A 2009f|57ﬁ 2H JP 5305281 B2 2013f|510H 2H
----- CN 201463847 U 2010£|55H 12H 36
----- W "mmé-(-)-0949192 A 2009f|512ﬁ 1H TW 1366658 Bl 2012£|56H 21H
----- CN ""m-i-(-)-3398799 A 2013f|511H 20H CN 103398799 B 2016£|51H 20H
LON 10463 A 2004 10F 22F E o e

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 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

