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Another method was presented by scientists from the Optics Institute of CSIC.
The basic idea is similar to the goniometric method, but a CCD camera is added to
the device to calibrate the LED relative to the photometric head [3].

The method presented in [4] uses a CCD camera as a radiation receiver, screen,
and radiation source. The radiation source shines on the screen, and the camera
captures the image of the spot from the LED on the other side of the screen. With the
help of a computer, a 3D image of the shape of the indicatrix is built.

As you can see, there are not many methods of measuring the indicatrix, they are
accurate, but most of them are time consuming and you can measure the indicatrix of
only one LED. Therefore, we are developing another way. Thanks to it, you can
make an initial assessment of the quality of the LED (which is sufficient for most
tasks), you can evaluate the image from the matrix of LEDs, to assess the correct
placement of LEDs in devices with a minimum of time.
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An important task of neurocomputer technology is to develop flexible brain-like
architectures of neurocomputers capable of a wide range of real-time applications.
Convolutional neural networks are a powerful category of artificial neural networks
that can extract the hierarchical features of the original data, providing significantly
reduced parametric complexity and increasing prediction accuracy. Optical neural
networks offer the promise of a sharp acceleration of computational speed with the
help of available wide optical bands.

An Enlight256 optical processor has been developed, which has an electrical
input and output signal and an optical core. For one, so 8ns duration, I multiply the
vector from 256 elements by the matrix 256%X256.

Implemented with the following elements:

VCSEL lasers forming a vector of 256 elements; Inter-optical device consisting
of a matrix of 256 * 256 spatial light modulators that work on reflection;
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A line of 256 photodetectors.

Monash University, Australia, demonstrated a universal optical convolution
accelerator running at 11.3 TOPS (trillions of operations per second, or tera-
operations per second) for vector processing, and used a matrix approach to convert
large-scale images of 250,000 pixels. The results are based on the simultaneous
alternation of temporal, wavelength and spatial dimensions provided by the built-in
microcombined source. The same equipment is then used to generate the optical CNN
to recognize the complete 10-digit set of handwritten images. This network is capable
of processing large-scale data and images at ultra-high computing speeds for real-
time machine learning tasks, such as identifying persons in cameras, as well as
pathology assessment for clinical scanning applications39,40.

Implementations proposed by Enlight256 and at Monash University are the most
promising areas of development of optical neural networks
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OcTaHHIM 4YacoM, B HOBHHAxX BCE€ OUIBII aKTHUBHIIIE BUCBITIIFOETHCS KOCMIYHA
TeMaTuKa Ta ii akTyaiabHICTh. OJHIEIO 13 TIEPEOBUX CBITOBUX KOMIIAHIN, sIKa 3aja€
TEMIT PO3BUTKY KOCMIYHHMX TEXHOJIOTiH, MOXHa BUIUIMTH KOoMIaHito Imorna Macka
«SpaceX», Ta 3BEpHYTH yBary Ha Te, II0 YKpaiHa BeJe TEXHIYHI NMEPEMOBHUHH 3
JTAHOK KOMIIAHIIO JUISI 3allyCKy BJIACHOTO CYITyTHUKA IUCTAHIIIHHOTO 30HTYBaHHSI
3emul.

CTBOpeHHsI 1 3allyCK BJIACHOTO KOCMIYHOTO amapary s 3WOMKH BHMAarae
3HAYHUX CKOHOMIYHHMX 3aTpaT, a TOMY YCTAaHOBJIEHa Ha CYNYTHHKY OITHKO-
esiekTpoHHa cuctema croctepexkeHHs (OECC) nmoBuHHA CTBOPIOBATH MaKCHUMAaJbHY
MOJKJIMBY SIKICTh 300pakeHHs, OyTH OaraTo(pyHKIIOHAIBbHOIO, MaTH 3HA4YHUU dYac
eKcIuTyaramii Tomo. SKmo y 3B’A3Ky 13 TEXHOJIOTIYHUMH OCOOJIUBOCTSIMU
komrioHeHTiB OECC, cuctema He MOXKe MaTH 3HAYHUN Yac eKCIuTyaTarlii abo cuctemi
y BIJMOBITHUNA MOMEHT KPUTHYHO HEOOXITHO 3pOoOWUTH 3HOMKY TIE€BHOI 00JIacTi, sKa
3HAXOJMUTHCS 32 MEXKaMHU TOJISI 30PY, TO TMPOIMOHYETHCS MPOBOIUTH 3HOMKY TIpH
JTOBUTbHHUX KyTaXx BidyBaHHs. OTXe, OJIHIEIO 13 cydacHUX BUMOT 110 KocMmiuHuX OECC
€ HeOOX1HICTh 3WOMKH TPH BIAXHIJICHHI BI3UPHOI OCI1 BiJl HAIUPY, 1110, B CBOIO YEPTY,
TIPU3BOIUTH JIO CIIOTBOPEHHS 300pakeHHS.
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