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"'».= f y X 15 Light receiving optical system
16 Light receiving unit

y H 151 51a  First field of view
Ef#EF Qpoonnnnnnnn’ 51b  Second field of view

5l sl atn
152 FAAFRAD 51c  Third field of view
” 151 Diffraction grating
thDHFFR CDf 152 Other optical system
+1ROEHIE DD AA  First reflected light
OXRDE K EE BB  Second reflected light
—1TROEWTE Fr CC  Third reflected light
16 DD  +1st order diffracted light
DI éf EE  Zero-order diffracted light

FF  -1storder diffracted light

(87) Abstract: A measuring device (100) comprises a light emitter, and a light receiver for receiving reflected light
generated as a result of the emission of light toward a field of view by the light emitter. The light receiver includes a light
receiving unit (16) and a transmission-type diffraction grating (151). The diffraction grating (151) is disposed such that
first reflected light from a first field of view (51a) is incident on the light receiving unit (16) as diffracted light of a first
order, and second reflected light from a separate second field of view (51b) aligned side-by-side with the first field of
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view (51a) is incident on the receiving unit (16) as diffracted light of a second order.
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. BHOL i DARZMHRTZIENEZLND, LI LETOFE. BRA
BPeIRXNDEBANREE DD, T, BIZE, BEORTEHE (%EEHE
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2L i DAR (Flash Light Detection and Ranging) & L CHBET %, JIE
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SHERLEIAI VT, U, &A1V T] & D, ) 2RTIES
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ICANT 2,
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Digital Converter) [OIE&% 88 L/-FFRAIE | C (5EFEMQE : Integrated
Circuit) ZWTHERINS, TOFRAERE1 171}, ROELTOF&E
HE1EHLANTNAEZNERE, BERE150ICANT S,

WEREE1501Fk. YOy HY (CPU (Central Processing Unit) . M
PU (Micro Processing Unit) . AS | C (Application Specific Integra
ted Circuit) . FPGA (Field Programmable Gate Array) . DS P (Dig
ital Signal Processor) &) #HWVWTHEMRINS, EBEEE150(F. TO
FREEET 1 7H5ANTINEZHERCTOFICEDE, AENRSO0
DOREPREZEDOSEANEICAWVWDBREERT 5, LEERIE. HIZE,
MR B — Yt F5H80% (Time Correlated Single Photon Counting) TH
WBEZXNTS L (histogram) . AIENRS 0DER (KA k) TOER
B,ORAV NS R (EBEBHR:point cloud) ETHB, T/, FEEE
1500, /AFIEHEET1 1 20K 1 6 2F1EHT 2, FEEXE150(
CBIZIE BEHIEIRE T 1 2 0RAM 6 EFIETH I &ICKY. EX b
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m) . | CP(Iterative Closest Point)%) #HW/BHMNEHE (SLA
M (Simultaneous Localization and Mapping) ) H%1T5,

BI2 Ald, ZHEB1 6 RUZHNHNFR 15 EHEFEHHES 1 & DR %EERA
THEAETH D, REFHES 113, ZTHE1 6 OZHBHOY (1 X (K

BI2 Bid, FNAER 1 RORIEIHFR 1 4 SEEFEHES 1 & ORBREZRA
TOEAMTH D, REFEHEDS 11, FEALET 1 OFRAEEOY 1 X (K

DL, REHES 10OY A1 X, ZTHE1 6 QYA X0HKAET 1
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BIZIE, BRBEFNALABSICSIT2EHEHEEIL. KT LHAEEETO
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BICBITE, s, THEOEFEHES 1 (ARICSWTH xDAMEIC
R, B1OFRFEHELS 1 a, F20ORTFHES 1 b, B3 DOMFEEFEHES 1
c) EOBEMREFAT I2HTHD, AL, TABROER (TAHFR15

THER1 6) ICDOVWTIE, ThOHESZHERT 6 OHXBICEB LA A B
O (+yfIrokHR) & LTHEWTWS, FLEMIE. KREFHEED
TIZDWTI, EEAHDOAENSBkD K (— z I 5Bk E) &L T
BWTWws, BRICARTRIGE. SEFHEEHNSSHBICANT 5. B4
HEEFHEES 1 (B1OBRBELEES 1 a. F20EHHEES 1 b, E3D
BREFFHES 1 ¢) ICATTHERATICEICLYELIRENERT, AL
. BHBOT A XZHEERL THEVTWS,

BEICART LIS, THRAFERT 5IF, [REISERA —5 OBUNRM A
BEMICERINZEFEF 151 &, oXER152 (BELVX, &
749 %) L5280, ARBHETIK. @IRET 15 11358 AHERE
FTH5,

BMICART LIS, B1OHRFEHES 1 adbOERT 15 1ICAHTS
& AT, THE1ORNE] EMT 2, ) 1 + 1 ROEHFE (B10
REOEFH) & LTHONEER152ICATT S, £1 0OREFLHEES 1 a
IS 2E2ORHEELS 1 b ASEIRET 15 1ICAFT 2R (B
T. TB20OKREN] EHT 2, ) & OROEETE (B2 OXBOEIFTH
) ELTHOXERTB2ICAHTT S, F20OREFHESL 1 b ICHEZET D8
SOBEEHES 1 cHASEIFKBF 15 1ICAHTEIREN UT. TE3D
REFE] EMT 3, ) 1E. — 1 ROEFH (553 OREOOTE) & LT
DHFEHRT1B52ICAHT 2, ZLT, HOKXFERT 5 2ICAFH LABRIN
(B1 ORI, F2ORHN. E3ORFH) E. WTFhEZHERT1 61
£HIN3B,

ZDEDIC, TAAFERISOERELTCEFEFILST1ZHAVWSEIET
. BIEHEES 1 (B1OERHEES 1 a. F20HBRTFEES 1 b, B3O
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[0038]

[0039]

[0040]

BREHLHES 1 c) DODRFAEZVWITNEZTHE1 6ICEHTEHIENTE
%, ZDH. THE1 6DZTHAEABEILART 2 &< (BARFOH%
BT IER<) . THABORETEHE (FOV) ZHRTDIENTE S,
W, BRICRT LIS, ZOERTIE. SEFEHES 1 (51 ORFHE
51a, F20HKRFHMES 1 b, HEIDMHRFHESLS 1 ¢c) »HORFAN (B
) PVWTHEZHET1 6DELEARFICAFLTLED, DD,
BEEET1 O OADEEIERLTIE. WIThOHREFHES 1 HSOREH%E
SHLIEOIEXBT B/HDMONDHEHEANBREICD S,
FEEDAEMAIFE. BIAIE BABIOREATFHES 1 (B 1 OBRFEHEHES
la, F20HRFHES 1 b, B3IOHRFHMEDLS 1 c) ~DEN%E, REFE
51 ZTEICERBIMIVITIILIKTBIETRIRTES, JDIF
B, BIZIE. BERE1 50D, HARHGOORNHIREFHELS 1 T&ICE
BRBHAIVITTIONDLDICKRAFEEET 1 2ZFHT 2 & & HIC,
SHE1 CDENRRFHARNAEESHLIIAIVIICETE, WThOHE
HBHEBES 1 DLODORFNATHIDNZXFTDELIICTSE (UUTF. [HB10A
=1 EMT D, ) o

T, BIAE. B1ORFEES 1 a. F2O0OEAHFEHEHES 1 b, RUES3
DOREFHES 1 c DKRADLDOREN (+ 1 ROLFH. ORDOEHHE, —
1ROEEFH) BEZHEBT 6 DR UZTHARFICAFLAWVWL DI, AR
ZRHFEHEIS 10— (ALEHARFICAFLAVWERERDLD>A, B 1
DOREFEFES 1 a O—ZBOLEE. B2 OHRHFHEHS 1 b O—ZFOEE. R
EI3DHEFEHES 1 c D—FOMEH) &BIRL. BRLABEBICOVWTH
BRHCRATDHLDICLTELWY (AT, THB20FE] &HT2, ) . H2
DOHEICENIE, LRORRHFEEHS 1 OBEICOVWTRABICENTE &
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

(Invention 1) Claims 1-14

Document 1 (CN 211426796 U) discloses "a distance measurement system (paragraphs [0031]-[0057], fig. 1-5),
in which
- a cascade-type liquid crystal polarization grating (LCPG) 113
-- receives light beams emitted by a light source 111, and transmits a first diffracted beam 131 (for which the
polarization direction is left circular polarization) and a second diffracted beam 132 (for which the polarization
direction is right circular polarization) in the propagation direction (first region 201 and second region 202) of +first-
order diffracted light (which is symmetric to the normal direction of the LCPG 113), and
-- receives a light beam 133 (from the first region 201) and a light beam 134 (from the second region 202), which are
reflected light from a target object, and
- a polarization selection assembly 123 spatially divides the light beam 133 and the light beam 134 (which have
different polarization directions), and causes each to be input to (different positions of) a pixel unit 121.

Claim 1 lacks novelty in the light of document 1 and thus does not have special technical features.

However, claim 2 depending from claim 1 has the special technical feature of "projecting light at different timings
toward the first field of view range and the second field of view range". Furthermore, claims 3-14 are claims of the
same category including all of the invention-defining features of claim 1.

Therefore, claims 1-14 are classified as invention 1.

(Invention 2) Claims 15-30

Claims 15-30 cannot be said to share the same or corresponding features with claim 2 classified as invention 1.
Furthermore, claims 15-30 are not substantially identical to or similarly closely related to any of the claims classified
as invention 1.

Therefore, claims 15-30 cannot be classified as invention 1.

Claims 15-30 are classified as invention 2 as a result of having the special technical feature in which the optical
element "that projects first reflected light and second reflected light to a light reception unit" is configured such that
"the first incident surface, the second incident surface, and the emitting surface are all flat surfaces, and the second
incident surface is inclined with respect to the first incident surface, with the boundary line with the first incident
surface as a fold line".
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