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KoHdoKanbHbIN
rmnepxpomMmaTtuyeckmm
AATYUK NOBEPXHOCTMU
Ha OCHOBe cynep-
NIOMUHECL,EHTHOro
aAunopa

M. A. 3asbsnosa, I1. C. 3a8b84108, M. B. CagueHko
KoxcmpykmopcKko-mexHoAo2u4eckull UHCMUMYm HAY4H020
npubopocmpoenus CO PAH, Hosocubupck, Poccus

0N usmepeHUs CMeLLLeHUn u Mukponpoouns
NOBEPXHOCTU ONTUYECKUX NPO3PaAUHbIX

cpep npeasioXxeHa HOBas KoHLenuus
KOH($OKaNbHOro AaT4YMKA Ha OCHOBEe
cynepaoMUHECLEeHTHOro Amoaa

v aMdpaKLNOHHOro runepxpomara.

KntoyeBble cnoBa: 6€CKOHTaKTHbIE ONTUYecKme
N3MepeHns, rmnepxpoMaTnyeckmne CUCTeMbl,
KOH®DOKAaNbHbIA METO[, METO XPOMATUYECKOrO
KOAMPOBaHMUA

paspaboTaHHOM J[JaT4YHKe MCIIOIb3YyeTCs
MHOTOMOJIOBBIH BOJIOKOHHO-ONTHYeCKUH
OTBETBUTEJb H HCTOYHHK HM3JIyYeHHS
C MHUPHUHOM creKkTpa 40 HM. CMellleHHe H IIepe-
maj, BBICOT OOBEKTA OIlpenessieTcs H3MepeHHeM
CIIeKTpa OTPa’KeHHOIO OT IIOBEPXHOCTH H3J1y-
YeHHUS C BblIe/IeHHeM [OMHHHPYIOIIeH [JIHHEIL
BOJIHBI C IIOMOIIBIO CHELMaJbHBIX IIPOrPaMMHBIX
QJITOPUTMOB M peanH3alMy IPHHIMIIA KOHPO-
KaJIBHOCTH ONTHYeCKOM CXeMBbl JaT4dHKa. Pokyc-
HOe PpacCTosiHHe OHUPPAKLMOHHOIO TIHIIepPXpo-
MaTa cocTaBjsgeT 15 MM, JJIMHa XpPOMaTHYeCcKoro
orpe3ka - 300 MKM, a paspelleHHe CMeIleHUs
10 IonyBbeIcoTe — MeHee 0,1 MKM. TakoH AATYHK
OT/IMYaeTCs HHU3KOH CTOMMOCTBIO, BBICOKOM CTa-
O6MIBHOCTBIO, TOYHOCTHIO M KOMITAKTHOCTBIO.
KoHLIenmIMH II0CTPOeHUsT KOHPOKAIIBHBIX CEH-
COPHBIX CHMCTEM C MCIIO/JIb30BAaHMEM MHOTOMO-
[OBOTO BOJIOKOHHO-OIITHYeCKOI0 OTBETBUTEJI,
Pa3nHUYHBIX HCTOYHHKOB HM3JIyYeHUs H THIIepX-
POMaTH4YeCKHUX 3JIEMEHTOB BCTPEYAIOTCS B Hay4d-
HOM JIHTepaType HOBOJIBHO 4dacTo [1, 2]. Kpome
TOro, B 6o/lee paHHUX paboTax aBTOpOB (3, 4] oru-
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Confocal
Hyperchromatic
Surface Sensor
Based on the
Superluminescent
Diode

M. A. Zavialova, P.S. Zavialov, M. V. Savchenko
Technological Design Institute of Scientific Instrument Engi-
neering, Siberian branch of the Russian Academy of Sciences,
Novosibirsk, Russia

A new confocal sensor concept based on

a superluminescent diode and a diffractive
hyperchromate is proposed for measuring
displacements and surface microprofile of
optical transparent media.

Keywords: non-contact optical measurements,
hyperchromatic systems, confocal method,
chromatic coding method.

his sensor applies a multimode fiber-optic coupler

and a 40 nm bandwidth light source. The item

displacement and elevation difference are deter-
mined by measuring the spectrum of surface reflected
radiation with detection of the dominant wavelength
using special software algorithms and implementation
of the confocality principle of the optical sensor circuit.
The focal length of the diffractive hyperchromate is 15
mm, the length of the chromatic segment is 300 pm,
and the half-height displacement resolution is less
than 0.1 pm. Such a sensor is characterized by low cost,
high stability, accuracy and small size.

The concepts of confocal sensor systems using a mul-
timode fiber-optic coupler, various radiation sources,
and hyperchromatic elements are quite common in the
academic literature [1, 2]. In addition, earlier works of
the authors [3, 4] describe various modifications of such
systems and determine their accuracy characteristics.
The aim of this study is to develop a confocal hyperchro-
matic system for measuring displacements and surface
microprofiling of optical transparent media with a low
reflection coefficient. The diffractive hyperchromate
being a part of this sensor, allows to focus radiation
with a narrow spectrum (760-800 nm) into a chromatic
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CaHbl pa3jIH4Hble MOOAHUPUKALIUH TAKHUX CHCTEM
U MCCIeJOBAHBI UX TOYHOCTHBIE XapPaKTePUCTHKH.
Llepi0 HACTOAIEIO0 HCCIeNOBAHUS SIBISIETCS pas3-
paboTka KOHQOKA/JIBPHOM THIIEPXPOMaTHYECKOM
CHCTeMBI i HM3MEePeHHs CMeLIeHHUM U MHKPO-
HOpOoPUIUPOBAHUS I[IOBEPXHOCTH OIITHYECKHX
IIPO3pauYHbIX Cpel C MaJbIM KO3)PHUIIHEeHTOM
oTpakeHHs. [JHUPPaKUHOHHBIN THIIepXpoMar,
BXOASAIIHNN B COCTaB JAaHHOIO OAaT4HKa, II03BO-
ns1eT POKYyCHPOBATh U3/1yUeHMe C Y3KMM CIIeKTPOM
(760-800 HM) B XpOMaTH4YeCKHH OTpPe30K AJTHHON
300 mxM. Ha maHHOM 3Tarie ObUIM IT0JIy4eHbl 9KC-
[IepHMeHTa/IbHble 3aBHCHMOCTH YPOBHS CHUTHaja
€ KOHQOKAJIPHOIO JAaTYKUKa OT CMelleHHsl 06beKTa
¢ ManbIM KO3PPHUIIMeHTOM oTpaskeHHUs (4%, KBap-
LieBoe CTeK/IO Mapku KY-1).

JaTYMK MOKET MNPUMEHSITbCI B IIPOU3BOMI-
CTBEHHOM IIpolLiecce IIPH CO3MAHHH yHHUKAIBHBIX
MHKPOOIITHYECKHUX 3JIeMEeHTOB CO CJI0XKHOM TOIIO-
JIoruelr 30H. Pe3yypTaThl 3KCIIepHMEHTAaIbHBIX
KCC/IeJOBAHHUM SIBISIOTCSI OCHOBOM JISI MHTerpa-
LMK XPOMAaTHYeCKOr0 KOHQPOKA/JBHOIO AAaTUMKa
B OIITHYeCKHe CMCTEeMBI K KOMIUIEKCHI AJIs1 MHKPO-
nNpodH/JINPOBAHUSI IIOBepPXHOCTeM. bnarogaps
CBOMM IIpenuMyIIecTBaM (0eCKOHTAKTHBIN PeXKHM
M3MepeHHs, mMajioe QOKajlbHOe IIATHO, BbICOKAS
TOYHOCTb) OH IIO3BOJIMT OCYILEeCTB/SITh IIpeLiH-
3MOHHOE MO3MIHOHHPOBAHME M BBICOKOTOUYHYIO
oL PPOBKY TPEXMEPHBIX [I0BEPXHOCTEH.
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segment with the length of 300 pm. At this stage, the
experimental dependences of the confocal sensor signal
level on the item displacement with a low reflection
coefficient (4%, KU-1silica glass) are obtained.

The sensor can be used in the production process to
obtain the unique micro-optical elements with a com-
prehensive zone topology. The results of experimental
studies are the basis for integration of a chromatic
confocal sensor into the optical systems and platforms
for surface microprofiling. Due to its advantages (non-
contact measurement mode, small focal spot, high
accuracy), it will allow precise positioning and high-
precision digitization of three-dimensional surfaces.
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