SPECI FI CATI ON SPECTROSCOPI C MEASURI NG APPARATUS W TH MONI TORI NG CAPABI LI TY
5 TECHNI CAL FI ELD The present invention relates to a spectroscopic
measuring system and particularly, to a downsi zed spectroscopi ¢ nmeasuri ng
apparatus capable of nonitoring the 10 vicinities of a nmeasuring field to
be scanned. BACKGROUND ART Therei sknown asystem of scanni ngand
spectroscopi cal ly neasuring a neasuring object, to early 15 diagnhose a
skin di sease such as a nmel anoma. APSpéti¢¥B5Edpi ¢ neasuring apparatus has a
spectroscope (first optical device) and an autofocus controller (second
optical device) and arranges a slit mrror in the vicinity of a focus of an

obj ective optical systeprrRsitesie 1 Nhrﬁﬁbﬂﬂakﬁﬁ ?*#ﬁ mrror is

detected with a position sensor, to autofocus-contro e objective optical
system Transmitted |ight straoghtrokiram tieastitrs S made i ncident to the
spectroscope and is spectroscopically nmeasured with a diffraction grating.
Scanni ng t he neasuring object 25 provi des two-di mensi onal spectroscopic

i nformati on about_the neasuring object. Wth the use of part of the
reflected |ight f%%%HWQQ@LSP?PLgirror, it is possible to nonitor, with a

tmo-dlnen5|pnal Caer I@%QSFnE?%#gﬁE§béﬂnf%¥ét%%he£othgn ggg%troscopic
spectroscopi cal |l y nmeasured field.
measuring  system, and particularly, to a downsized
spectroscopic measuring apparatus capable of monitering the

10 wvicinities of a measuring field to be scanned.

BACKGROUND ART
There is known a system of scanning and
spectroscopically measuring a measuring object, to early
15 diagnose a skin disease such as a melanoma. B
spectroscopic measuring apparatus has a spectroscope (first
optical device) and an autcfocus ceontroller (second optical
device) and arranges a slit mirror in the wvicinity of a
focus of an objective optical system. Reflected light from
20 the slit mirror is detected with a position sensor, to
autofocus—control the objective optical system.
Transmitted light straight from the siit is made incident
to the spectroscope and is spectroscopically measured with
a diffraction grating. Scanning the measuring obiect
25 provides two-dimensional spectroscopic information about
the measuring object. with the wuse of part of the
reflected 1light from the slit mirror, it is possible to
monitor, with a two-dimensional camera, the measuring
obiject other than the spectroscopically measured field.

30 Related arts are, for example, Japanese Unexamined Patent
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30 Related arts are, for exanple, Japanese Unexam ned Patent Application
Publ i cati ons No. 2001-289619, No. 2001-208979, No. 2004-145372, and No.
2007-086470. SUMVARY OF | NVENTI ON 5Probl emto be Sol ved by Invention The
above-nentioned related art, however,is configured to connect the separate
spectroscope to a main body including the slit mrror. Transmtted |ight
fromthe slit is again collected with an optical system and in this 10
state, a nebzwuricy ipositulbn.aaisenbe NodertGFli-ed.26rGr  thi-s, 2 3 He-A08¢RO , nust  be
passed through an incident slit to the spectroscope such as the grating.
This rai ses pr obl ¥ 40F ‘el oRfdt g tHe 6t 7%9-ength of the apparatus and
needi ng a | arge-scal e scanni ng device. 15 Means to Sol ve Probl em I n
consi dering the above-nentioned problens, the present invention downsizes a
spectroscope, reduces the wei ghty@ira (§CanRi-RgTeQvi ce, and increases the
scanni ng
5 Problem to bhe Solved by Invention

The above-mentioned related art, however, is
configured to connect the separate spectroscope to a main
body including the slit mirror. Transmitted light from the
slit is again collected with an optical system, and in this

1C¢  state, a measuring position must be identified. For this,
the 1light must be passed through an incident slit to the
spectrescope such as the grating. This raises problems of
elongating the total length of the apparatus and needing a
large-scale scanning device.

15

Means to Solve Problem

In considering the above-mentioned problems, the
present invention downsizes a spectrescope, reduces the
welght of a scanning device, and increases the scanning

20  speed and operability of a measuring cbject. The present
invention allows a spectroscopic object region to be
monitored in real time with two-dimensional monitor images.

According to a ‘technical aspect of the present
invention, there 1is provided a spectroscopic measuring

25 apparatus with monitoring capability. The apparatus
includes a first optical path that guides a first beam from
a measuring object to a spectroscope main body, a second
optical path that guides a second beam from the measuring
object to a two-dimensional photographing unit, an optical

30 system that passes the first and second optical paths, and
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20 speed and operability of a neasuring object. The present invention

all ows a spectroscopic object region to be nonitored in real tinme with

t wo- di nensi onal nonitor inages. According to a technical aspect of
the present invention, there is provided a spectroscopic neasuring 25
apparatus with nonitoring capability. The apparatus includes a first
optical path that guides a first beamfroma neasuring object to a
spectroscope meifncbody; &isecondaopticahsipatdh that Guideshazsegqondcheam
fromthe nmeasuring object to a two-dinensional photographing unit, an
optical 30 Sysrem t b paddes !t HyFharst 2anhd rsédérdsoptiiccabepatits beand a
reflection block that transmts the first beam passed through the optica
Gystem and Retibe hrnecEocai BROH Pasoua ERr ougir « nETOBeTCar  Sy<tam the

refl ecti on plagk, having,acretl estion ar eatio.defilegt, bears, other, than the S

first beam an it area formed in the reflection area and positioned in
the first optigalh@athagada inia foead phane ofnt hecoptirgaktsysat efeat he
spectroscope nmai n body being arranged adjacent to the reflection bl ock.
10BRI EF DESCRI PFCON: OFBRAWINGBe first Fogureal psth seklenati ¢ Vicewlof a
spectroscopi ¢ neasuring system according to the present invention.

Figure 2 i PEEchemti® vPeW ¢t asparelal Heandntesi o Bockaakcéidivng to
the present, i yenti,ong 15,6 guLe. 3.4 5.8, sehamtie view.of a monitor display
of the speéfrOS opic ﬁéasur'ng sys%eniabcb?'ing to the present invention.
Figure 4 is an exanple of the spectroscopic neasuring systemaccording to
the present invention installed in an 20 orbiting satellite. MODE OF

| MPLEMERNTI NG | NVENTI ON BRIEF DESCRIPTION OF DRAWINGS

Figure 1 1is a schematic view of a spectroscopic
measuring system according to the present invention.

Figure 2 is a schematic view o¢f a partial
transmission block according to the present invention.

15 Figure 3 is a schematic view of a monitor display of
the spectrosceopic measuring system according to the present
invention.

figure 4 is an example of the spectroscopic measuring
system according to the present inventicon installed in an

20  orpiting satellite.

MODE OF IMPLEMENTING INVENTION

An embcediment of the present invention will bhe

explained with reference to Figs. 1 to 4. According to the

25 embodiment, a spectroscopic measuring system 1 1is an
apparatus for scanning and spectroscopically measuring a
predetermined region on a skin surface. In the drawings,
directicns are expressed on an XYZ orthogonal coordinate
system. The spectroscopic measuring system 1 according to

30  the embodiment of the present invention includes an optical
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An enbodi ment of the present invention will be explained with reference to
Figs. 1 to 4. According to the 25 enbodi nent, a spectroscopi c neasuri ng
system 1l is an apparatus for scanning and spectroscopically nmeasuring a
predeterm ned region on a skin surface. In the drawi ngs, directions are
expressed on an XYZ orthogonal coordi nate system The spectroscopic
measuring system 1l according to 30 the enbodi nent of the present invention
i ncl udes anseptdécab, system 80;ien riefd@ctibnhbloek 21shavi Ag ahaki tis23 t hat
is at a focal line FL and serves as a light transm ssion area, a

spect r oscop&t nai fedoldyL 2% tthatngpeervescopi ealiyh relasiir et &8 ispectiedscopi ¢

measuring field Sf that cornesgpgds %o_%he 5 slit 23 and]Hs li nearly
di stributed? Fa THGEG MeESi GRAY pHot" aFabﬂ?ﬁgr%?‘%Pjﬁ that" provides a

SpeCtroscopécs£§§%4$sco ic.meégﬂ%f%%e%ﬂ%ﬁﬁcgﬁi%h%%a§kﬁﬁ%gpgﬁpgr%gu%h£ i s

installed in a scanning unit (not 1l lustrated), to repeatedly scan and

nmeasur e sa NBAsUr 2 N0ak@r get 1 Tn@fr By ski s sunfiace ighd alOcwlh-reicidroni ohatihat is
parallel to an X-axis. The spectroscopic neasuring field Sf is a |linear

area corr esporichqpiic.rgnunnst At anebusrdvielas of spieewrobcapspeceswstopi C
unit 20 and reflected light (including |light em ssion and fl uorescence)
therefr0n1advancé%h%ﬂ%ﬁﬁékﬁ?SCOplc measuring apparatus 1 is installed

in a scanning unit (not illustrated), to repeatedly scan

and measure a measuring target T on a skin surface in a

10 direction A that is ©parallel to an X-axis. The

spectroscopic measuring field Sf is a linear area

corresponding to an instantanecus field of view of a

spectroscopic unit 20 and reflected light (including light

emigsion and fluorescence) therefrom advances along an

15  optical path L1 that is an optical axis of the optical

system 30, converges on and transmits through the siit 23,

and reaches the spectroscope main body 25. Reflected light

from a peripheral region Vo of the spectroscopic measuring

field 8f is reflected by a reflection plane part 22 of the

20 reflection block 21, advances along an optical path L2, and

forms an 1image on a photographing plane of a two-~
dimensional photographing unit 40.

ITn Fig. 1, a measuring field Sm of the two-

dimensicnal image obtained by the two—dimensional

25 photographing unit 40 and the spectroscoplc measuring field

Sf of the spectroscepic unit 20 move in the direction A
according to time due to scanning.

The optical system 30 includes an cbjective optical

system and is controlled and moved in the direction of the

30  optical axis with an autofocus mechanism (not illustrated),
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15 optical path LI that is an optical axis of-the optical system 30,
converges on and transmts through the slit 23, and reaches the
spectroscope main body 25. Reflected light froma peripheral regi on Vo of
the spectroscopic neasuring field Sf is reflected by a reflection plane
part 22 of the 20 reflection block 21, advances along an optical path 52,
and forns an i mage on a photographi ng pl ane of a two-di nensi onal

phot ogr aphi £i§ tid 4 focal lebB1FEY. i3, naimeasuwd ng: fire dboSmafont be

t wo- di mensi onal i nmage obtained by the two-dinensional 25 photographing unit
40 and t he ®pectiobcépi-c Masurihgldiud dnSthofitsthemgpedtr dsoopl couniet 20
nove in the direction A according to tine due to scanning. The opti cal

system 30 i fietdides antobj edtli velBpt Tedl2 By effantfs F¥ntG 319 8d 868 noved

0 the directioq ofing.20. opt.aaboax! Sy AR pubal oouS JIBGhansm (ot

illustrated), e I'S mai ntar ned € position
of the slitpgd3d.icthe fRut ehocusomechedd am may besbased, oy a relat edheart . |f
t he nechani sm of the above-nentioned patent literature Japanese Unexam ned
Pat ent Applscaticored RubtlieahtamNng 200730864 70ndsbeaptoyed framl aser beam
scattered on the measuring target T and branched fromthe optical path L2
is detectabﬁ§4ﬁqq1Q?Rks%fiéﬁ g@ﬁ@@Fa?h%tW%¥mu§tEﬁﬁé@}9“<spﬁﬁﬁm ribgi Bl ock>
10The reflectfoqiprc§ (hereinafter referred to as the slit-mrror bl ock)
21 having the &1 %% i 'e., the Iight transmission area serves as a slit
of the spectroscapiC Up;t-,25 L9 Pe.explained |ater and as a mrror to
refl ect observation light toward the two-di nensional photographing

10 The reflection block (hereinafter referred to as the

slit-mirror block) 21 having the slit 23, i.e., the light

transmission area serves as a slit of the spectroscopic

unit 25 to be explained later and as a mirror to reflect

observation light toward the two-dimensional photographing

15 unit 40. Figure 2 is a model view illustrating the slit-

mirror block. The slit-mirror block 21 forms, in a prism

having a predetermined refractive index, a reflection plane

part obliguely crossing the optical axis IL1. The

reflection plane part 22 has a mirror face having an

20 elongated opening. The block 1is typically a rectangular

parallelepiped and may be constituted by bonding two

triangle prisms together with the mirror face interposed
between them.

The elongated opening is the slit 23 and is made of a

25 material having the same refractive index as the prism, and

therefore, transmitted 1light straightly advances through

the slit 23. A main axis of the slit 23 is arranged in a

Y-axis direction. One face of the triangle prism serving

as a bonding face may be coated with a metal thin film to

30 form a thin mirror-face film, thereby constituting the



15 unit 40. Figure 2 is a nodel viewillustrating the slit-mrror bl ock.
The slit-mrror block 21 fornms, in a prismhaving a predeterm ned
refractive index, a reflection plane part obliquely crossing the optical
axis LI. The reflection plane part 22 has a mrror face having an 20

el ongat ed opening. The block is typically a rectangul ar parall el epi ped and
may be constituted by bonding two triangle prisnms together with the mrror
face i nt er poebtedetapdr tthem aTHeselbngat ed opening is the slit 23 and is
made of a 25 material _havi the sane refractive index as the prism and
Uherefor o, -t ransnilts 62 GhE e &L qit] JTEAURRERS! LTV agh Khe ST A
main axis oholhealdd 23 Lgeavianded in@ asierdirectdanecne fiage of the
triangle prismserving as a bonding face may be coat'e “with ane thin
filmto 30 QI ardhi pnen spetc facefild Medheneby rgenst istryt hdchhes a
reflection part 22 and slit 23. The focal |evel FL of the optical
system 30 ispativays posidgatonedaata the shit m23suandgt Heeéflote, nefdsect ed
light only fromthe sgect roscopi c. measuring field Sf, which is a specific
el ongat ed afed FhiEheé’ meaBairisfd o liddm A dé tHEXIINRFEREN &t ed
light fromthe remaining region Vo.is reflected by the reflection area 22,
travel s al kg RO BBET Aoy phbR EBe antf6r fEoan P amgd i7A Phe- org

two- di mensi gpal -Phot.ogr aphi %&Pﬁm@o; af\ngther i dean oy, beisuggested to 10

forma transm ssion area in a plate mrror and obliquely arrange the plate
mrror to sghvec@paririgalutriansm ssiromtierberded mdahi becasegethed to
transm ssion area is oblique, and therefore, ghost will occur due to
mul ti pllé refeeet PorriemspRespbat éXRir oy depéhdf nglonorherchi@kiesslof the
pl ate ‘ § . X _ ) N
arrange the plate mirror o serve a partial Uransmission
member. In this case, the tLtransmission area is obliqgue,
and therefore, ghost will occcur due to multiple refiecltion
in the plalte mirror depending on the thickness of the plate
15 mirror. This makes it difficult to correctly carry out
spectroscopic measurement. The slit-mirror bleck 21 of the
embodiment is integrated with the spectroscope main body to
be explained later, tc realize compactness and correct
spectroscoplic measurement. The sandwiching configuration
20  of the mirror face according to the embodiment ensures
mechanical stability and reliability.
According to the present embodiment, the mirror face
22 changes the optical path by 90 degrees. The angle of
the mirror face 22 with respect to the optical axis L1 ig

25  not limited to 45 degrees but is optional.

<Spectroscopic Unit>
The spectroscopic unit 20 according to the present
invention incliludes the slit-mirror block 21 that serves the

3¢ slit and the spectroscope main body 25 that includes a

oy



15 mirror. This makes it difficult to correctly carry out spectroscopic
nmeasurenment. The slit-mrror block 21 of the enbodinent is integrated with
t he spectroscope nain body to be explained |later, to realize conpactness
and correct spectroscopic neasurenent. The sandw chi ng configuration 20 of
the mrror face according to the enbodi nent ensures nechanical stability
and reliability. According to the present enbodinment, the mrror
face 22 chamgesintheldptircahgpat hdibye90 Hegtees.siThemangbe &flothe 2i-rror
face 22 with respect to the optical axis LI is 25 not linmted to 45 degrees
but is optibhal SreSpEEt roschpivc thi 5 The 'SHEETHEELERI - ¥Hfi t ©50 Yeccdrding
to the presen yenthggmjncludes the slit-mrror block 21 that serves the

L.
30 slit and™% %F%ﬁ%%%r cope nmain body 25 that includes a grating 35

arranged adj acentpd,Qddigicpldnt +Mer 1oL 1 bl 8gko2lendhel o atd ng: 39dmay jke of a
transm ssion type or of a reflection type. Depending on the position of the
slit 235of mhersti biobkmairortid oekedf it héispeci fareal | garctareaopic
(spectroscopic neasuring field) Sf is selected on the neasuring target T.
Nanmel y, thenspaetoscopid Ingdsurd ntpfa@ied s i dranigaistantaieswett iel d of
view and a reaLLinagehtheregf_js f or med b¥ t he o tiPaL ys%§n13q at_the
focal |evelVEIClyn 107%f f SREFUEOT U 8 BF T e 'Sl i t “ 23 Tor rhspdiids To an -

instantaneous fFfileld of wview and a real image Thereof is
formed by the optical system 30 at the focal level FL. An
10 effective width & of the slit 23 corresponds to an X-
direction width of the spectroscopic measuring field Sf.
Reflected light from the speciroscopic measuring
field Sf is transmitted through the siit 23 and 1is changed
by a collimator lens 33 into a parallel pencil, which is
15 spectrally separated by the grating 35 according te the
position of the spectroscopic measuring field Sf in the Y-
axis direction. The spectroscopic result is passed through
a condensing optical system 37 and is obtained by the two-
dimensional photographing unit 28 as a two-dimensional
20  image containing positional informaticn and spectral
information.
Output data from the ifwo-dimensiocnal photographing
unit 28 may be monitored as it 1is, or is stored in
connection with a monitor image of the measuring field Sm

25 Lo be explained later.

<Real-~Time Monitoring>
The two-dimensional photographing unit 40 includes an
area CCD camera having a two-dimensional image sensor, to

30 obtain a two-dimensional image (hereinafter referred to as

T



direction width of the spectroscopic neasuring field Sf. Ref | ect ed
light fromthe spectroscopic neasuring field Sf is transmtted through the
slit 23 and is changed by a collimator lens 33 into a parallel pencil,
which is 15 spectrally separated by the grating 35 according to the
position of the spectroscopic neasuring field Sf in the Y-axis direction.
The spectroscopic result is passed through a condensing optical system 37
and i s obtakhneghiiy:drheihweedi mensipaalmghol:agicaphi agdunid 28a8s & a
t wo- di nensi onal 20 i mage containing positional information and spectral
i nf or mat i onperipheralQuteuiordata fhronspdel taw-aiivensionglinghdtioddapti.ng unit
28 may be nonitored as it is, is stored iB connection with a nonitor

a

or
i mge of thB feastrifg'ti et 'SH25 o BEBXBFai ABE | BPert S LR LHlmy
voni tor: g2 Ihg, Jae- diTenglongt, RoLaar aphing, il L A Laghides an grea OCD

camera having a f nmension i mage séensor, obtai _
two- di mensi gnat ik regec( hereinaf teratef afrediihenasonal MnidRls | pRgY)Of the
nmeasuring field Smthat is a peripheral region of the spectroscopic
measuring freydoiSf. Whencé skihe sunédaserirgy scadnnéd artih spestepscopiteal |y
measured in the direction A (X-axis direction), it is possible to always
obt ai n t wo- BPfER DAL G nageseing héleédi off Vo oF thi-sreasurdity £ieldd Sm
except the spectros i c measuri.ng field . In Figs..1 and 2, a reflected
beam {1 om t RETTEG5h DG oriof P et SPETt BB ¢ et PRG 11 FESE s
| ndi cated with, dotled dnes: 10 1 The-3pestE ASCORIC.dIPaguekng fiel d S moves
according to tine due to scanning. Wth the neasuring field Sm bei ng
di spl ayied, it is BasyspOceCOdddpgnd MdLalritngreritdiel speotdase optcoEasuri ng
field Sf that is presently nmeasured. No reflected |ight fromthe
spect roscopke hEasudidigtd i etanning. With the measuring field Sm being
displayved, it is easy to confirm in real time the
spectroscopic measuring field Sf that is presently measured.
No reflected light from the spectroscopic measuring field

15 8f reaches the two-dimensional photographing unit 40, and
therefore, a real image of the slit 23 in the monitor image
is displayed in black. Accordingly, the poesition of the
spectroscopic measuring field Sf is easily and correctly
confirmable.

20 Figure 3 schematically illustrates an improved
display of the monitor image by the two-dimensional
photographing unit. As mentioned above, the image of the
spectroscopic measuring field Sf is not contained in the
monitor image and is displayed as a black wvoid BfZ (Bfl).

25 If a preceding (t = t1) monitor image contains a partial
image Df2 corresponding to the spectroscopic measuring
field Sf, image processing may be carried out to paste the
same conto the void BfZ.

The monitor image is temporarily stored in a storage

30 device (memory) of an image processing unit {not
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15 Sf reaches the two-di nensi onal photographing unit 40, and therefore, a
real image of the slit 23 in the nonitor image is displayed in black
Accordingly, the position of the spectroscopic neasuring field Sf is easily
and correctly confirmable. 20Figure 3 schematically, illustrates an

i nproved display of the nmonitor inmage by the two-di nensional photographing
unit. As nentioned above, the inage of the spectroscopic neasuring field Sf
i s not contalhetdarddie noniporel magegandoisedbapliayed @stacblkack vai d Bf 2
(BM 25 If a preceding (t = tl) nonitor image contains a partial imge Df2
correspondi hy f8enhefspeks r 68copicc HFEHSWR ngddel d2SE, thREGECPFocédSi ng may
be carried out to, paste the sa nto the,voi f The

moni tor i mEgE s %éﬁﬁﬁn%i?W%n%EiygdP%h”ag%tongg gg)déﬁpcgfhéﬁﬁﬁi¥: an

i mage proc i-ng it il r at-ed) .+ A pixel spanding to
the slit Zgﬁfgpigg%tﬁgggﬁlglkhgg e%%gnivbr i%ggefogggg?ﬁggg -rE? gﬁ% bl ack
i mage elsemefliBf Zd teansidtute £ hd)ican hexdephacedawtihy hbevbnage el enent
Df2 (t =tl) corresponding to the 5 slit, to constitute a nonitor inmage
Dn2' having no vok®l. @ resuls,a résulis ipotsilpossi bbe tosdilspl ayasas
illustrated in Fig. 3(c), the imge DnR' supplenented with the el enent Df2
cor r espondi hg- 15 41HES pattlridhcopic mddSurig § i ' did  FURETREAg " voi d.

In addition,, a 10,f | f.25 s disp o clarify,the position of. the
spectroscogﬂg‘negéﬁﬁgﬁg ff%?% ségﬁﬁéﬁﬁgﬁﬁﬁi% i?époﬁg%blé%gégj#%ﬁﬁg?fated in

Fig. 3, togonfirimea specifiss reghonasueh as anoakhifectred pantrionyeal tine
in the two-di nensional nonitor imge and visually observe a positional 15
rel ati afshiprame h If@spect dieptihgespeot r esecopify neasuiord tfioel dof the  The
preceding nonitor image is an inmage that has been taken just before the
present noDNFRGFENGHEGE 1&ndecEnranas e dpart-i alTHiifage koE2 L iTH riddédi ng

moni tor | made Y, be. 20 formed by comtining. A Bl uraliLy, of Pregeding i mges

such as an affected part in real ftime in the two-

dimensiconal monitor image and visually observe a positional

15 relationship with respect to the spectroscopic measuring
field.

The preceding monitor image is an image that has been

taken Jjust before the present monitor image and contains

the partial image Df2. The preceding monitor image may be

20  formed by combining a plurality of preceding images that

contain the partial image Df2.

<Modification>
The spectroscopic measuring systen capable of
25 monitoring a measuring object is installable in a flying
obiect, Lo conduct remote sensing. Figure 4 illustrates an
example that installs the spectroscopic measuring system 1
in an orbiting satellite 50 that orbits a celestial body
such as a planet. The spectroscopic measuring field Sf

30 corresponds to an instantaneocus field of view (IFOV) on the

o O



<Mbdi fi cati on> The spectroscopi ¢ nmeasuri ng system capable of 25 nonitoring
a neasuring object is installable in a flying object, to conduct renote
sensing. Figure 4 illustrates an exanple that installs the spectroscopic
measuring system1l1l in an orbiting satellite 50 that orbits a cel estial body
such as a planet. The spectroscopic neasuring field Sf 30 corresponds to an
i nst ant aneous field of view (I FOV) on the surface of a neasuring object

viewed throgghrddie st i& R3asThenperbpbet alriapasuthagudh ebde Sauger rgsponds
to an instantaneous field of view of the two-dinensional inmage sensor (such
as CCD) i nstla | eckimphtde it woredisvensigondlied dphtrograptiesgounist 40 f en

obt ai ni ng npnitor inmages. . . In this case, the autofocus control and
scanni ng nebhEERAGCUShel Bptd caf systerr | t Elesdupeyiisonateniot Weeded. The
main axis direction (Y-axis directiaon). of the.slit. is set t.o be .orthogonal
to a flying ditect in(g’n “Po afsc%(?\]ﬁ)l ng ¢ |tra(caicite’|donf‘nA %lflet h%woor%%n{%nﬁ&oéjgﬁel lite

50. The sSpegid-QRAQRING NREASYE NY BYSTOM i AGRON@ING 401 khg=present invention
i s conpact because the partial transm ssion nmechanism 21 having the slit
mrror is integradtedtwith tdree Spectsr osaopeodms n doody o25. ahd addirtiion, it
adopts the 15 slit-mrror block 21 to correctly and stably carry out

spect r oscopteChfErsr effntLheACeBE ditagl yysgheni s (%l%é%@cr%l e3Pn ake IO ng

obj ect that_nust. be |ightweight. and highly reliable.. The two-dinensional
hot ogr aph 1465 Se) Sitis 20 Condutt SearEs R THohI-0 | HG. TTE may be
provided witfy.an jJmge. st %ag%eunb&tﬁ@ébﬂgl a pgedet %:@ﬂ@d. GARAGI LYy, O
tenporarily store spectroscopi c neasuréenent inmges an nitor 1 mges that
are rehat ed{dmnreachy a:hefctilh)i s pessihkectkpisiasesarseries obH.i mage data

during 25 spectroscopi c neasurenment, and after the nmeasurenent, transmt
pr edet er m nEgedinEge ogdt-a g sa rghngu i ssteat i onactprdiser fes tok measenement
data received on the ground, the black void imge elenent BF2 is repl aced
with the | nHYE BI'éent-Df £°EBFFEspBREFHESt otkhe RITHIDS, G pibvicdert he
mechanism 21 having the slit mirror is integrated with the
spectroscope main body 25. In additiecn, it adopts the
15  slit-mirror block 21 to correctly and stably carry out
spectroscopic measurement. Accordingly, it is installable
in the flying object thalt must be lightweight and highly
reliable.
The two~dimensional photographing unit 40 is able to
20 conduct real-time menitoring. It may be provided with an
image storage unit having a predetermined capacity, to
temporarily store spectrescopic measurement images and
monitor images that are related to each other. It is
possible to store a series of image data during
25 spectroscepic measurement, and after the measurement,
transmit predetermined image data to a ground station. In
a series of measurement data received on the ground, the
black wvoid image element BF2 is replaced with the image

element Df2 corresponding to the slit 23, to provide the

30  monitor image Dm2' having no void.
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30 Monitor inmage DnR' having no void. EFFECTS OF | NVENTI ON As
nment i oned above, the present invention integrates the slit-mrror block and
spectroscope main body into the 5 spectroscopic unit, to reduce the size
and wei ght of the apparatus. The reflection area and slit are integrated
into the block, to elimnate an influence of nultiple reflection at the
slit and inprove the strength and reliability of the apparatus. 10Through
the slit-mrror block, a nonitor inmage i s obtained, and therefore, the
position of a spectroscopic neasuring field is confirnmable in real tinme. A
precedi ng nonit or EFHE@eS i@& udedNIe O8luppl enent a present inage of the
spectroscopic neasurigﬁafiel , and therefore, it is easy to, 15 visually

{
observe the posi t#&n™ AL ea%?v?hetE%eEF?BgﬁBprVﬁgﬁfﬂ?ih@t??ﬁﬂ?ﬁqn rea
time. (Uni tggeSLﬁHg%mPg?g)lgngtl_bgp) FEB %%%@%%'s?g]g%“ [‘ngiHmbto%ggB%{rﬂéoesthe
in pat ent |

designation, thi's er nat'i ona applrcation clail e benefit of

prioritys un@lgécgﬁo%@l@z A8 ) tbo rlapaaesaat et Appl iveathen JYo.the

2010- 243381 filed on Cctober 29, 2010 whose disclosed contents are cited

herein. CLAbMsratus. The reflection area and slit are integrated
into the block, to eliminate an influence of multiple
reflection at the =slit and improve the strength and
reliability of the apparatus.

10 Through the slit-mirror block, a monitor image is
obtained, and therefore, the position of a spectroscopic
measuring field is confirmable in real time. A preceding
monitor image is used to supplement a present image of the
spectroscopic measuring field, and therefore, it is easy to

15 wvisuwally observe the position and image of  the

spectroscopic measuring field in real fLime.

{(United States Designation)
In connection with United States designation, this
20 internaticnal patent application c¢laims the benefit of
priority under 35 U.S.C. 119{a) to Japanese Patent
Application No. 2010~243381 filed on COctober 29, 2010 whose

disclosed contents are cited herein.
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1. A spectroscopic nmeasuring apparatus with nonitoring capability, having a
first optical path that guides a first 5 beamfroma neasuring object to a
spectroscope main body and a second optical path that guides a second beam
fromthe neasuring object to a two-di nensional photographing unit, the
spectroscopi ¢ neasuring apparatus conprising: an optical system the first
and second optical paths 10 passing through the optical system and

a reflection block transmtting the fagmstvudbeam passed t hrough the opti cal
system and reflecting the second beam passed t hrough the optical system
wherein the reflection block including: 15a reflection area reflecting
beans other than the first beam and | a slit fornmed in the reflection
area and poi t ibnePITH ORECPT Fst M@t HeHIT pAPR ARG PN YL HocdlOpt e 5F t he

| et ex ke TS, RSO0 9B MmN PAdY BELROLRLL ANoek ol Bean. 10 T he

reflection BFEK:" : AEasufi hg apparatus wth honitoring
capabi | idy gecor ¢i-ng t0 &lAlnihg Wisrein 25t he geldeetiopebhack aldwgs than

the reflection area
and a second optical path that guides a second beam from
the measuring object to a two-dimensional photegraphing
unit, the spectroscopic measuring apparatus comprising:
an optical system, the first and second optical paths
10 passing through the optical system; and
a reflection block transmitting the first beam passed
through the optical system and reflecting the second beam
passed through the optical system, wherein
the reflection block including:
15 a reflection area reflecting beams other than the
first beam; and
a slit formed in the reflection area and positioned
in the first optical path and in a focal plane of the
optical system,
20 the spectroscope main body being arranged adjacent to

the reflection block.

2. The spectroscopic measuring apparatus with monitoring
capability according to claim 1, wherein
25 the reflection block other than the reflection area

has an uniform refractive index.

3. The spectroscopic measuring apparatus with monitering
capability according to claim 1 or 2, further comprising

20 a storage unit configured to relate spectroscopic
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has an uniformrefractive index. 3. The spectroscopi c nmeasuring
apparatus with nonitoring capability according to claiml or 2, further
conprising 30a storage unit configured to relate spectroscopic mneasurenent
data of the spectroscope nain body and two-di nensional nonitor inmage data
wi th each other and tenporarily stores the same. 5 4. The spectroscopic
measuring apparatus with nonitoring capability according to claim 3,
further conpsésingnent datan dfmage: pepeessbagopdi tmadanfliagir edntio tsuppl enent
t he two-di mensional nonitor image data corresponding to the slit area
accordi ng téipeetkdliag ey dat alBive heda2 nedstifi nga6bj ectthers, afte
spectroscopj c_neasur.i ng apparatus with nonitoring capability according to
any one of LF%?%Edﬁ}¥%%ﬂ‘”%ﬁe%bFnS?%%'opticaI system i ncl udes an objective
optical 15 systemthat is novable in an optical-axis direction and is
aut of ocus-controlled with respect to the neasuring object. 6. The
Spect roScophc MBS U bhde: @RRaAlUSa &l Ioni kpph gt eapabichi tyomceoridigng to
any one of claims 1 to 4, installed 20 in a flying object that flies and
travel s w t hap&speiity taowddrelimgasar Chgiobp ectyritive apparasasgscanni ng the
measuring object in a flying direction and s%ectroscggicall measuring the
nmeasuri ng ObjeCt.an image processing unit configured to supplement the

two~dimensional monitor image data corresponding to the

slit area according to preceding image data of the

10 measuring cbject.

5. The spectroscopic measuring apparatus with monitoring
capability according to any one of claims 1 to 4, wherein

the optical system includes an objective optical

15 system that is movable in an optical-axis direction and is

autofocus-contrelled with respect to the measuring object.

6. The spectroscopic measuring apparatus with monitoring
capability according to any one of claims 1 to 4, installed
20  in a flying object that flies and travels with respect to
the measuring object, the apparatus scanning the measuring
object in a flying direction and spectroscopically

measuring the measuring object.
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