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(57) Abstract: A ranging system and ranging method, the ranging system comprising: a
ranging apparatus and a terminal device (3). The ranging apparatus comprises a measur-
ing wheel (1), a rotating shatt provided on the measuring wheel (1), and an electronic
counter (2) connected to the rotating shaft and used to obtain distance information from
the measuring wheel. The ranging apparatus or the terminal device (3) also comprises an
angle sensor. The terminal device (3) and the ranging apparatus are respectively
provided with a communication module. The terminal device (3) comprises a data pro-
cessing module contigured to generate, according to ranging information from the elec-
tronic counter (2) and angle information from the angle sensor, a traveling trajectory
plot of the measuring wheel in real time. Thereby, a drawing of the traveling trajectory
can also be generated in real time on the basis of a ranging function, such that working
efficiency is effectively increased. A function of marking lines according to a pre-
designed drawing in a construction site can also be achieved by cooperating with a
marking equipment (4). The present invention has a simple structure, and is lightweight
and flexible.

(57) TE: —FPIFERGEANMEE 7%, WIPE R GG, I BE e B 2805
# (3, WEEREAIFENES (D . WEENER (O L.
FEAE R T AN B A EE 5 BB it (2, o,
MERAEE B L s (3) FILEIEMAEMN A, Kinbisg (30 MPERLE
B ERIBCE AR, Kimig (3) WIHHgELEET, HEE AR
WK BT (20 BOMIEE(S S0 PR 25 1) # A5 IS S 22 pie il
ERAATHPOEE . HT, EEE AT RERYEAL A0 AR LI AR AT R
R, BRI E T TR, EaERca (4 A LASRBLRIEFSE
BOHF I BIARAE T TEU AT ARk M T BE,  S5Mfa . BRI R



WO 2016/131203 A1 WAL 00N T A YOO

84 BEE (R EHRY, EREG M RARHX CF, CG, CI, CM, GA, GN, GQ, GW, KM, ML, MR, NE,
£R£F1): ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ, SN, TD, TG).
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), KK . AEFRAK:
A S .
(AM, AZ, BY, KG, KZ, RU, TJ, TM), IK#l (AL, AT, A H R A5 21 ).

BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR,
HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO,
PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ,



WO 2016/131203 PCTICN2015/074461
— iR 2R G R MR 77 7
BRI,
AR ML TR, T FCH K Pl B R G S 7 v
BREA

H A, A NATIAR S5 AN A A D75 775 i U360 s 25 P 38000 2 0k
frest. XA ATR], QAR ST, E R TREUR . 2ZiE
S E LRI, AR XU . B R AN RERE B Dy I PR

Bl R R IE R B WEE Ty, AR T i@ I e A
Kal, BoAHURCA R TH S BOR T H s, AR TR B R R SRy
HORSEIUEE B R &, DRI 70 o R REI E m B 2 ) B R
RAT RERE 2, HS 100 BRI AR A 20 | 75 22 40 BOdbAT AR B, BRVR 2R I
], B ARG, AESCPR i b R RESCBLA BRI ZhfE .

RUIAE

AR Y I AR D AR R i et 32 3 R 8 0% £ S B BE A [ I 3
BE SIS A AT BEBRZE P I EE 2R 458

AR BT A LG S A8 T DA A 3o TRASE T A PRI AR T AT 3k L2
B 5 bty SEAT PR e BbR = A5 hR il IEBEHEAT U5 I A BE B A 3

NT B ERBR B R, ARVERA T W T 8oARTr %

— I EE 2R G, AL W T ORT AR T 4%, BT AN B 2 AR -
B, WEAANRNER LAV, DU IR B Al AR E R H 1 S2nf
DAFHTIR N R CAT B2 R BE R B G, Hh,

FIT R 00 B 2 B 3 R i Y P B AR LI R A, LG B sk
I SR AT ik B E e AEAT SR IR A AT A s

Ik 4% S 45 AT S 0 P 2 L o 1) A T A A e LIRS 3 i
B P B AL e B P i A e

1



WO 2016/131203 PCT/CN2015/074461

FIId 2% s v 4t AL AR AL BB, FLfC BOMAR K B PInd s it
L% B BB A SRR 1 P I A7 2 SR ML 2 ) A7) P2 A5 2SI A2 e Bk T R
FeRIATHERL I

eI, ANk 2 B &b WAy, AR IO RIAT RS
PR B e Ak BEARHGA o B DY AR T I8 TR T AT 2k S P X

TR B A B BEAE B E AR A 2 iU AT IR AT A
FAE S ATAT HEPLI I B T AR T T A AT R B P IR i S O 2= R

FITIR 28 3 W 83 B G AR e A R, JLAC B D A 3 A 2= Bl 1HEAT O L
AN/ BER B $ R ok 5] A A R R RS G W B AT B & 5 AT
G PRk T T A AT 2R B IR A I IA I RS B AT g 2 B IEAT AR
o

TENRIE, Pk 2 WA BTG F g s, FoF0E T AT 230
R T IAE e Ab BB G G B AR B8 I I TS T B AT kB P ot

TR B A B BEAE B E AR A 2 iU AT IR AT A
FAE S ATAT HEPLI I B T AR T T A AT R B P IR i S O 2= R

FITIA 283 WA IO G SE B b, FLAC B O AR ks i 22 28 134T 7 oz
A/ BEE B RN oK 5] A AR I I A AT AT e s TR Wl R R
Brhiew B RCE, FALE O ARE 8 4R 2 BUR R Bk £s Ak
PEALHC 4R 2 E TR E R AT E R 42 EalE AT AR Il .

VENIGE, ik £ BEIREN 28 i B A ik il ek e B8 vp g v 7 24
FITIA H 20 A8 42 380 P ok ) P e B A AR

VRN, FITId £ R IR N 4 DN 5 B A0 T 2 i 1 4% PN (R BE R A
FITIA SO RRASC I 42 2] Ik 2408 A PR AR

YEARIE, Frid Ik e B b (45 F T [ g P i 28 sy i 5 B SRR 85

YERARIE, FTid 2 ik £ 1 BHE TR Sk, FLHC B Dy SEINE SR E T iR I
BRATHIT R ERg s B, Prid R s AL B N R ik g s B E
LR IR T B2 AN/ BRSSP R

eI, PridiB (SO LB B aE L EE R, frd
A SR N RS232, RS485. 12C, SPI Y CAN; Pk T4k

2



WO 2016/131203 PCT/CN2015/074461

WEAIEEE 72Uy B, WIFL, Zigbee BY RF 1815 .
ERRIE, FridIER R0 B4 — o g4, rid & &5
23 IR 55 BEFHIRI - FITIR 25 AR 55 2% T A A R 22 I 3 2 3 152 4% ik
s, Ik 2 in & ROE M EEE . B s EEE R, A
JEE IR 25 A7 AT BT/ BT IR B — AT B ], I HOITIAR 2 e & ik
85 MITIE 2= IR 55 28 HUP B v AT 2EZE ]

Y, PridEs a PEAS I L BN 4 ik 56— AT 2E R B v &
ZIlESFIA L P GiBUR 95 Tp% e S PR S B X AN (RS e % 2 PR B A TR SN
A% B TR T B RAS Bk 5 14 R B T AR

EfkiE, Bk %%&%E%%im THEALEF L

ﬁk%%%%u%ﬁ?*ﬁﬁ?LLWﬁ%%%Wﬁﬁ% (ORET
FEFTIR I R AT RN, 38 I IR B T s SN RS I B 5 AT R
%%ﬁﬁﬁm,%Luﬁkﬁf@f%%ﬁ%ﬁwgﬁmﬁfﬁu-
W ik B B A5 B S AS B AL i B Il o ds AL BB H s P i 2l Ak PE
B PR H Pk BH B A5 B AN AR B AT S S I AR B T W B A AT 1 R
P

i, PR ER 750 BAE: K TRBTT B AT HEER I B A £
FITIA 28 e g vy ik s b BEBLHAR 4 vk 7L v AR AT 14 Bh a2k o
BT Pk BRESAS 2O AR BT B B 5 B S AT AT B AT I
P, FRAEHRAT R B T Ik TS 84T 12F B2 P I A 22 4
s AR BTk i 22 208 14647 77 A AT/ BRE B 4R ok 51 S A A R R I &
S0 AT BT kR B 51 5 AT F S AR A T TR AT 1 R B AE Tk
M AT IERR e BT ARIC

i, PR ER 750 BAE: K TRBTT B AT HEER I B A £
FITIA 28 e g vy ik s b BEBLHAR 4 vk 7L v AR AT 14 Bh a2k o
BT Pk BRESAS 2O AR BT B B 5 B S AT AT B AT I
P, FRAEHRAT R B T Ik TS 84T 12F B2 P I A 22 4
s AR BTk i 22 208 14647 77 A AT/ BRE B 4R ok 51 S A A R R I &
HHT R TR S, FF B B AR R I B e B b B FR L S8 AR 4 A

3



WO 2016/131203 PCT/CN2015/074461

H HIAR - BURE I I8 R0 b BEALER A 18 & AL P ik I e i AT 2k B 2 1
BEATFRIC

TR, Frid il B e A S IR A A I e AT 3k 7 1)
ER s EE, AR SR ER IR AINA T A A B SR .

LT BRI, AR WIRA 2 8ORAE T

Ly AR BR A H o SRS AT A7 P IR 5 A TC 5, 1) P 00 e 2 5
15 A Kt AL 28 o i o B eI AR AT HE S Y B4R, BRIA R T IR
HIHAY, SCRI AR TATHEE B EIAR, A RISt m T TAR SR,

2+ AR Lmse s BIERa RSk, B & AR R Sk
5 25 EAR LRI BPUEARES &, S8 O Sl TH A b R Bihn e, HAE
PR R, 30 AT AT R B AT AR IR 5

3+ AR WIL M Ta B, By Rk HAE T &

B P 5t B

1 AR ] AN St ] A B AR 48 Y A5 s 1
B 2 AR ] oy — A St 9] B0 B 2R G AR 2 s 5
3 DA B St 451 00 B 2 e A e R T ) A R B PR ) o T

A

P 4 DA B St 451 00 B 2 e A e AN T DU ) 45 ) AT 0E B
KRR

B 5 DA B St A5 00 B 28 M P XA o S5 A AT BB B T
AR E

B 6 DA B St 51 0 B 2R G AL D e AT kR R P AT S Y
e A

Y Pl i 15 ]

1= B 2-HL - IH A

3— 2R iy e A-Prida%

BT A



WO 2016/131203 PCT/CN2015/074461

T 2 B R AR S B 3 AR AR e B R, (EAME
NREAS IR E -

B 1 AR — A R R GRS E R, B2 NARK
A 53— A S W A5 B0 B R G ) 5 A s =

P 1 o, AR S A B0 BH 2R e 04 - 0 PR R BN £ S i
3, MPELEHE Gh: WER |, WEANER | EARE. DS
FIE Y TSI 3RAS i Sl %8 AT kS 2 AU B B 15 2 A T H s
20 ik 3 WA B A B, SE A BT o s
N & SRR Y L8 RN 2 ST R R SR DR A )RR IV - P iEURE
B, B A B HGROR B T s B R (S RN AT B IR
AR, FRRE 2RSS B A S BT IR B, DT e 22
B B B A L SN 2 ] U B e AT RERR L RUAT IR I . AEA KT
SHEG] T, AR IRONL A% AT DL e B AR I B 2R B P A T T AR TR
RUHL 52D, tR] DI i A 28 0 s 4 TP A 9 i A PR B4 42 1Y B
R

AR WY R B T SR AT A TN 25 R C A, A FH 0 PR RS B A5
AR B £ 2% v e 2 SN AR AT IR RO R 4R, BRI S T B R A
HA, SO AR R TATHERE R 4R, A I3 w7 TARRCE.

FEARK WA S, ER FR G0 AT FH R0 it LB R AT R 2k 5L
brale BT, mLRs TR T RO AT 0k I PR A i A 2 i e 2 B 4%
s AE FRAR AR HE B B A5 2N A AT B e T R A = Al AT RE B
R TH ¥ T ) AT 2 32 PR X6 I s U R e ) = AT RE L AT
2, AENEFRHAT T RS T IO T RATEESUERT, R i
BEBZE AN T T A AT 12 B3 B 2 T 4 O 22 A D i = B AT fer tH o i
ZE R0 AT LB G2 i 0 e = A B L 87 B AR R B T T AT 3R B
ot s LR 1) A1) SR B T 0

2 B v L R IR B, AR iR = Bt JFRCE N
R 122 O 22 B 00 AT D5 L AN/ BRE S 3R s ok 51 A 3 RS IR I e =
HTRIATHERR 2, FF H EIR T i vt RUAT 2B BB m] B bros s Bbs s

5



WO 2016/131203 PCT/CN2015/074461

4, IR ARYCAT RN BT S AT H A F B A bRl g AR 1 R s R R
PR RAE I 5 AT BE LR AT AR i BRAR 2R

FEAR A oy — AN SR, ALK R IC S BB AL IR B B
BlanIpcHE B 5 h b, NI 28 JE % Si M AR Id g, 8 Bt
PR s Al A B 77 2Ehs R BUR 2RI, (& AT PR L s R AR &, i
FRFR T A AL T AL B AT A s BAR 28 . B b i 28 1 T DUAR B 504 A
PHASEHAE RS 24 J AT 12E BZE PR v AT 2E U8 P 3 AT B R 3 e e )
AL E N T EARC AL BN, 18 S B AR LR 2 KX 4R
WA, AT E Sl & B AT bR R EiR g . Z A 2, Hiost TH#
PRics 4 PR NERSE F R A F R s BB ZESCARY], FRid a4id
AT DLIRCHE 200 BR 2 B b B FL AR AR b, 90 Gn IcHs: 1) i T g AT R
Z A RERT 45,

FEASCHA AT DU TR B PR AR b B TR0E AT 1 B2 S EIL X
BRI SO AT bR BUbR SR IE, B REREAT T M AT EE B AR

B 3 AR ARSIt A8 A0 R 2 40 A R PR R T ) AT 8 8 B D R
B, B A4 AR B Szt ) A0 BE 22 G A 1 AN B T 1) 22 52 ) 47 10 B 028
FErnz e Wi 3 ME 4 Fros, @ik A% BB St ] mT DU U 2%
A BE AT BA NI B PEAT S B, (R IN 3 58 SN AR Bl BR S B 4T
pEioIRIY SR

wE 1 AE 2 s, WFERE PR E ARSI B 2 1
ity ) FH 3 € 28 e 8 3 USRRRES, BEJT(EINEE, [A)IN tom] DLOREKR
FOE WIS Tikid, AT DU S 5] &M IS RN S I E R E . X
OUF, MERde B ik e 3 TP RIE G AT DS LiEE R, il
A PLAE RS232. RS485. 12C. SPI B% CAN. BRKIR T REFZSEE A
WL B8 2 Msm BB O, (B A ANBR T 1, e ffdsad n] DA B AL
TR 2 () AL A, R BIRREE N ik £ 3 RIS 2 R
] b G2 A2 — S E AT

FEARE 1A 2 iRl T A 3 il e ds [ e A PR AL
LFHIEE, EAKRHFFART M. W2, 8w A I R s A 2y

6



WO 2016/131203 PCT/CN2015/074461

WA P B JC I S, 2 i a AN [B e A FR A B Fogh T DL
TIBAE R T AR B B MMER R, TRIEEARERPE S
KA LLE: BF. WIFL. Zigbee 5{ RF /(5.

A I O STt A9 v B 24 i i £ D B AR A A AL AT FE T AR R B AE
A REAE B UL b BEBLH Iy AR AT RERUE I, TR SR . A
RIS v ) 28 A AT L B RE AL TR HLELFERRL.

WK 5 Frs, ARSI, 4 B rAT IE S B St T
T, HdE A BEACHE AT DK iz P B MR AL, THE AT HE BRI ] WL
FR)iZ:Et P R T2 IR A BT TR, DT SRAS B 0 20 o ] ol ) ] S
TERISERR AR, — MR, izt 1 R 2EAT WA A IS BT A5 A A DX e
/NI, S0t iz P R B TR B T SRR B

AR PRI Rk n] LEFE— o k548, A5 o iRss 48
WRIA, 2 AR 55 2% F T ARl AN G SR 2R 8 45 RIE O BOE % B0E ml (4
W R A RS B S PR BN A8 1 A1 RS B/ B AR W AT JE R 2R
K, FF BTk 2% 0 5 45 BE 98 M2 A 55 28 SR IO T AT iE R ] . 3K
FERT SIS AT IR A7 P B A, R M2 s BB 4R S 45 FoA TR N
T, BROEEE T TAEREAE . b, 2 5 A s AT dE B
Bl EAL Bl RSS2 05 W O T R AU Bt vt FAT 3

FE— Lk IS, S e Fibig a5k, AR b E R
AP R S B SRR LR G EoRfi R R L, HH
PERBLE AT 7R 1 Z 37 5 G B3R AL R Tr AL R/ BB S iR, DME T B R
5 B ST REBR AT AR, DL ST A0 F 3 58 O It T 337 B R A
bRk .

= 0] A A 28 Ui 1 2% B s IS5 4% N R TS B AT 1 B AT M
BUg, TAENGU AT DR 4 B 48 AT iE B et IS T B AT Ao .
Z LK 6, HrhorH T s BB B G A 1T 30 B AR 2 77 [ $E s
DL 22 BE B 47, 1% B AT 1R B 0ZE B o] DL M 2 i 2548 3R 15 1 T
THRATRERE A



WO 2016/131203 PCT/CN2015/074461

AR EI PR AL T T BRI SR G ER DTV, B A E R
AT, B B P A T B SN SR AS DI e AT RE R R Y
PRESAEE, R IE W Bh ke B b DB 5 o o A A7) TN 8 S IR SR AT I
FRMEER, RGBS B R A B, T2
Hia A AR PR 4 B A JE AT A R S I A R e AT B P

AR Y B T S AT RSB 2% R G 5, R R 0 R
15 A Kt AL 28 o i o B eI AR AT HE S Y B4R, BRIA R T IR
HIH A, SO AR TATHERIE B B4R, A R Sem T TARRER.

FEARR ] — A S T, BTG R A E . R T RIAT HERL
2 PR A A 2% S g 2 T Kt A ST ST AR s v AT 2k 32 [

Xt B BR A B AT A S RN R B S AT AT BB R AT A
FE A RTAT UL R B 1 T v A AT SR D PRI A O 22 At s AR

ZERE AT J5 LA/ B s oK B A (6 3 I I B A 2 W AT
BRI 51 A B AR T Tt RO AT 2R B B e A AT RE B AL Bk
1ThRid.

AR G5 — Ao, ZNWEEIVEC A BRI AT
B PEAF A2 2 O i 2 s E A PR 4 i T B0 47 28 1228 (BT 0

BEF R EE B S S RO TIEAC Y S AT AR AT A, A
AT PR W B T PR TR TE R AT 1B P I e i s s R

fiv 22 £ 4 1E 47 J7 S0 AN/ BRE B SR oK 5] T R IR I 2 5 4 R BT
HERR LR, FF H A D BE 2 B P R bR il SR A HE AT R 2 A 4 4 SR BE
HHE AL BT FE & 7RI B pAT ERE 28 LT FR il

FEA STt ] Tuﬁﬁﬁ&ﬁmgﬁtmﬁ%ﬁﬁﬁﬂi%ﬁ
SR AT AR R B SRR, R REHEAT T I REE B A AROR

FEAR R Y] — A S ﬁ%ﬁﬁ% OSSR A AT
BETT IR BB s B, A Z R EUR IR AR R U7 A/ B B A
TN o ASSHA] BN EE T VA AR T 5 AT R AT A B A AT I, DA
51 A8 & 52 o i T3 B0 AR r kbR



WO 2016/131203 PCT/CN2015/074461

LB SR B AR IR m G PESERE ], AT BREIACR BT, A
KA ARG B U LR B IR E o ARSI AR N AT DLAEAS K W] Y
SRRV BRI, X AR W 2 RS e [/ B e, XM B i el
5 [ 5 Jh B LA Vi AEAR R T B ARV B N



WO 2016/131203 PCT/CN2015/074461

W FZ K

Lo — B R g, HREAT, Gk WEEREEM&imicg, o
WM E AL WER. WEAIRWER LR, DL SPR
P AL A R 1 SN RAS A DI B A C AT HERR AR A BE B (5 B A I
Hds, o,

FIT R 00 B 2 B 3 R i Y P B AR LI R A, LG B sk
I AT Pk B e AEAT SR IR A AT LA R s

Ik 4% S 45 AT S 0 P 2 L o 1) A T A A e LIRS 3 i
B P B AL e B P i A e

FIId 2% s v 4t AL AR AL BB, FLfC BOMAR K B PInd s it
SA% B BB A SRR 1 P I A7 2 SR ML 2 ) 71 P2 A5 I8 ST A e Bk T
FeRIATHERL I

2. MHEBOFIESR | ik pdieE 5298, A EAE T,

IR 28 0 A6 I WA AF i s, AR TS AUAT B 1A 5

FIT At Ak BEAR B e B OAARYE I ik T8 A AT 12E B 328 P a2

P BE A5 BAAR LA 2 A v A S8 ) 2 pUAT RS AT R, JF
FE L RTATREBL W B 1 i TR o+ A AT 10520 328 P Py i 22 80

FIT I 2 oy ¥ 4% 30 B AE SR R AR, LA BN P id i 22 £ g 2k AT
T3 Ar AN/ BEE B B R ok 51 3 AT A R IR S S AT AT R B A 3R] 2
7 FH 38 M4 T I Titise v AR 47t S0 P A Pk Wl 250 AT IR B 2k kAT
FRids

3. MRIEACRIEER 1 iR RIIEE RS, HEHMEAT,

Fivid 28 i 5 IR B FE AR A %, FLAF Al T v AT 2 B P

FIT IR Hi 0 &b AR L3 B 3B D R4 3R TR T AT 10 a2 [ 3ok 2 1

P BE A5 BAAR LA 2 A v A S8 ) 2 pUAT RS AT R, JF
FE L RTATREBL W B 1 i TR o+ A AT 10520 328 P Py i 22 80

P 28 3 e 2 0 AR R L, TG B OV T Id 2= B e AT
J7ALAT/ BEER B PR ok B 3 A B R R T Fe = A R AT R R 2
IR PR B e BCE A hnid s, LB B AR YR & U 1E 2 5L

10



WO 2016/131203 PCT/CN2015/074461

R P IR £ o Ab BEA I () 48 & A8 Tk I 40 F9AT 1F BR 26 B AT FRIC

4, MIEBCRER 1 FriR IR R4, HRHEAE T Brid i f
AN AL P IR WU EE R B B B R, T W 2 R B ik )
IS Niob iRy o Ee

5. MRPEBURIESR 1 Frid e 250, HRHEAE T2 Brid f f 0
A N B B AL BT IR 28 i 2 N B BERRAN, Pk FE R ASO%E 42 31 i 3 24040 4k
PR

6. MRIEECRIESR 1 Frid e 540, HRHEAE T FridFELL &
M ALFE FH T[] e BT 2% v 150 46 1) JERF 28

T ARIEACRIER 2 503 FrifpyEh 240, AR T: Ik &
WAL BT L, FOBL B Dy S SR BT IR W S 56 AT 3 07 10 B35t
PR, IR S B i BN AL ik 7 =t B B3R BEPTIR 7 A pn /B ek 58
FEN o

8. MRFEAURIE R 1 Frik e 28, HERHEE T pridi@EEaih
NGB EE &I, Pridf SadE I By : RS232,
RS485. 12C, SPT B CAN; FTiA L& BB p I8 5 77 X0 1 WIFL,
Zigbhee 3% RF iH{Z.

9, MRIEBCRIER 1 Frid e 28, HEHEET: BEHE—ok
%4, AR Zumik &5 it = RS2 AR, BTk 2= i 2548 F T 17 1
AL ZE IR 28 i i 26 AR RUAHE ,  PITid 8 o i 28 ROR B (03 .
TR PR B G B AR PR 8 1) AR S B AN/ BTk 28 — AT e
B, FF HTR 280 18 45 B2 98 MITIR 2 i 55 2 SRE TR 1+ AT 1E B aZE 1]

10, HRIEECRIER 1 iR pJEE R4, FRHEAE T Frid s i
PRI AL BN Y T IA 5 — AT 2P B A RN, 8 Brid & A
P A AL AR i ad 5 B PR B 60 3 X ks 19 L AR T LA P i 1 1
R B 1 B

v ARIEACRIESR 1 R IIFE RS, HAFEAE T prid & iz
HRHEFN. TTEIEFFL.
12, —MpE TUACREER =11 Tl B I EE 28 48 1 BE. 77

11



WO 2016/131203 PCT/CN2015/074461

%, B

FE PR PR AT LS, @R Prid i o B S SRR R AT
BERR LRI BE B (5 U2, R ik A7 58 SR L 2% S I SR AT I e e ) A L A5
&

.
IOy

W Pk BE B A5 B A A B AL i B T IA Kl Ak B

FITIA 2540 Ak PEAS DR B8 I 3 PR B 15 2R £7 REAS 2 SIEINF AR B i ads )
BERRATUE A

13, HRIEBCRIER 12 Frad Bl pe 7%, HRHEAE T, EFE:

W T AT 13E IR A i AL T 3 8 S B 8

FIT IR 25408 Ak PR DR B8 I 38 008 T B AT a8k Bk P ok 2 1 ok B
&S AT B E B ERC B S AT U AT s, RS HTAT
IR AR B T T IR T B AT 2k IR P I i i 22 2

AR A I 3 A 22 it 1B AT 77 RL AN/ SR B 48w ok 51 38 A A AR AR
RS AT BAT R 2 3T T A F A RS I A TR T AT R R A
IR EF AT RN LR LT AR L .

14, HRIEPORIER 12 Frad Bl pe 7%, AR T, TEdE:

W T AT 13E IR A i AL T 3 8 S B 8

FIT IR 25408 Ak PR DR B8 I 38 008 T B AT a8k Bk P ok 2 1 ok B
&S AT B E B ERC B S AT U AT s, RS HTAT
IR AR B T T IR T B AT 2k IR P I i i 22 2

AR A I 3 A 22 it 1B AT 77 RL AN/ SR B 48w ok 51 38 A A AR AR
AU ATAAT ERR 2R, I HL B AL T PR B A A T A AR AT
FH 3 B 48 2 SRR ik 2 s Ab BEABLH I 48 2 48 Jrads ) & 58 AT 1F 2R 25
FREATERIC

15, HRIEBCRIER 13 3 14 PridiiEE 77, HAEEAE T, B
s SEI IREUITR W B 5 AT T7 I BRI st IR, FEETR s B b
PEAL AT IR 7 A2 AT/ B B R R

12



PCT/CN2015/074461

WO 2016/131203

1/5



0000000000000




WO 2016/131203 PCT/CN2015/074461

3/5



WO 2016/131203 PCT/CN2015/074461

K5

4/5



PCT/CN2015/074461

WO 2016/131203

5/5



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2015/074461

A.

CLASSIFICATION OF SUBJECT MATTER

GO1E 5/02 (2006.01) i

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

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO1E 5/-; GO1B 7/-

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; WPIL; EPODOC; CNKI; wheel?, angle, angular, sens, shi xin, xing xing, line, NORTHWEST, AMERICAN NORTHWEST

INSTRUMENT
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
E CN 204514232 U (NORTHWEST INSTR SHANGHAI CO., LTD.) 29 July 2015 (29.07.2015) 1-11
claims 1-11
X CN 102506683 A (LIN, Zhongren) 20 June 2012 (20.06.2012) description, paragraphs 1-6, 8-14
[0028]-[0044] and figures 1-3
A US 2009217542 A1 (WATKINS, NATHAN P.) 03 September 2009 (03.09.2009) the whole 1-15
document
A US 2006070250 Al (SIRAKY, JOSEF et al.) 06 April 2006 (06.04.2006) the whole document 1-15
DE 19536597 A1 MUAMMER, ATAR) 27 March 1997 (27.03.1997) the whole document 1-15
A DE 4318939 A1 (MUAMMER, ATAR) 01 December 1994 (01.12.1994) the whole document 1-15

[ 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

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

23 October 2015 10 November 2015
IName and mailing address of the ISA . )
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimengiao ZHANG, Pei

Telephone No. (86-10) 82245665

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




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2015/074461

Patent Documents referred

DE 19536597 Al

DE 4318939 Al

27 March 1997

01 December 1994

US 7310882 B2

DE 502005001364 D1

AT 371850 T

EP 1645836 B1

None

None

in the Report Publication Date Patent Family Publication Date
CN 204514232 U 29 July 2015 None
CN 102506683 A 20 June 2012 None

US 2009217542 Al 03 September 2009 WO 2007025063 A2 01 March 2007

CA 2620287 Al 01 March 2007

US 2008256817 Al 23 October 2008

US 2006070250 Al 06 April 2006 EP 1645836 Al 12 April 2006
DE 202004015570 U1 16 December 2004

25 December 2007
11 October 2007
15 September 2007

29 August 2007

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




[ P i & [ H 5
PCT/CN2015/074461

A, R4
GO1B 5/02(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)
GO1B5/-; GO1B7/-

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, WPI, EPODOC, CNKI. EH)f’ }:HKEE’ -L%Ejg%ﬁ%‘;ﬁn %ﬁjb’f)‘(%ﬁ’ i}ﬂﬂ% (« 3 WMEE?\’ ?\’ %’ éﬁﬁ%’ E%éﬁ’

wheel?, angle, angular, sens

C. AEIR A
¥ Ry SIHCE, WER, FEHMECRE eI
E CN 204514232 U (LigiERIZGHRMNBR AR AT ) 20155 7H 29H (20156 - 07 - 1-11
29)
RRER1-11
X CN 102506683 A (FRFE[Z) 20124F 67 20H (2012 - 06 - 20) 1-6, 8-14
B 52844 B J2[EI1-3
A US 2009217542 Al (WATKINS, NATHAN P.) 20094 9H 3H (2009 - 09 - 03) 1-15
'y
A US 2006070250 Al (SIRAKY, JOSEF %8) 20064F 4H 6H (2006 - 04 - 06) 1-15
'y
A DE 19536597 Al (MUAMMER, ATAR) 19974F 3H 27H (1997 - 03 - 27) 1-15
'y
A DE 4318939 Al (MUAMMER, ATAR) 19944F 12H 1H (1994 - 12 - 01) 1-15
'y
[ st sesotbeormsemisp o, VLR RN
« BRSO BT
wyr WHTERRIAL K% T VA B — Bk A S f «pr EEVHAGANESELOR, SHRAMRME, EhTERE
wpr FEERRHIH BISR LS AR RS A o BRBKALAE, AR, WESERRP R
wpr TR SRR MR B SO, SOl B 55— R85 AU A B A F A b
(9 23 ETT 5 L o [RFC ARy PRI e 170 5 LA S0 G R opr BRRI, Gits A B SRR a e
B ﬁmmﬁ?$uﬁ&*Aﬁﬁﬁ SR, ER G R
wor BRIOKATE, {EH, BSR4 TR %Tﬁﬁ@ i3
wpr AT ST R LR TR M S “© FREAIECH
Fvsr 2% 5 Fv e Al H A EPr e s RS B3 H #1
20154 104 23H 20154F 114 10H
TSA/CNFI 4 FRAE 25 Mk ZRE R
Hhie A RN [ 5 AR RUR (1SA/CN) -
AL SO R X I T - 6 Tk
100088 w1 [H
f£HS (86-10)62019451 HiE 2 (86-10) 82245665

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



P R [ 1 3 5
KT AR EFIIE B

PCT/CN2015/074461
Ko ) P 0 S p (ﬁgﬁf‘a) Rl R (ﬁgﬁf‘a)
CN 204514232 U 20154 7H 29H T
----- CN 102506683 A 2012£|56H 20H 36
----- us 2009217542 Al 2009f|59ﬁ 3H WO 2007025063 A2 2007f|53ﬁ 1H
CA 2620287 Al 20074 3H 1H
us 2008256817 Al 20084 10H 23H
----- us 2006070250 Al 2006£|54H 6H EP 1645836 Al 2006£|54H 12H
DE 202004015570 U1 20044 12H 16H
us 7310882 B2 20074 12H 25H
DE 502005001364 D1 20074 10H 11H
AT 371850 T 20074 9H 15H
EP 1645836 B1 20074 84 29H
----- DE --""---19536597 Al 1997f|53ﬁ 27H 36
----- DE ""--"""4318939 Al 1994f|512ﬁ 1H 36

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 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

