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Jlekyus 5. Onmuyeckue npubopsbI Ons1 NOsIyYeHUs1 u3obpaxKeHudl.
Onmu4eckas npoguriomempusi.
JluOapHbie uccrnedosaHusl.



doTtoannapar. UcTopusa Bonpoca

Joseph Louis Jacques
Nicéphore Mandé Daguerre
Niépce (1787-1851)

(1765-1833) Bsivecnae

Usmatinosuy

UNeaH ®EOoposuy

A 3 g CpesHeackul Muxaunosuy

JIeKCaHOposckuU MpokyduH-Topckuti

(1817-1894) (1849-1937) H 1663194

1826 XK. Hbenc CoxpaHeHune nsobpaxeHumn nytém obpaboTku
acdanstoBbIM nakom. doTtoannapart - «lennorpad»

1833 XK. Oarepp 3akpenneHne n3obpaxeHnn Ha cepebpsHbIX
nNnacTuUHKax (gareppoTmnus)

1854 N.®. Anekcangposckun | NepBbin cTepeodoToannapar

1875-1887 | B.N. CpesHeBcknn [MepBbIN a3po- 1 NOABOLHbLIV poToannapar

1905 C.M. lNpokyguH-Topckun | MNepBbln NaTeHT Ha poToannapar 4N LBETHON

KnHemarorpaguu.




ABtonopTtpeTt C.M. NpokyauHa-ropckoro




Kak penatot dpotorpachmn? dortoannapar. NpmuHUMN paboTbl

SaTHop lnéxka

B nro6om chotoannapare ecTb:
Kamepa,

00BbEKTUB,

avadpparma,

3aTBop,

CBETOYYBCTBUTESNbHbLIN MaTepuan.

MaTtpuua

3epkano

Pabora madpororo dhoroanmapara




dotoannapar. O0bLEeKTUBDI

XapakTepucTukmn o6 LeKTMBoOB

1. POKYyCHOE pacCTOSAHME — PaCCTOSIHUE OT ONTMYECKOro LIEHTpa 40 NSIOCKOCTU
CEHcopa.

2. YBenunyeHue — oTHoweHne 6orbluero doKyCHOro pacCTOSAHUS K MEHbLLEMY.
3. Yron nons 3peHus.

4. Csetocuna.

5. MakcumarnbHoe OTHOCUTENBbHOE OTBEPCTUE.

6. YpOBEHb M XapakTep ONTUYECKUX UCKAKEHNNA.

7. Paspeluatoasa cnocobHOCTb.

OnTtnyeckoe unu u,mbposoe yBeaneHMe?



dotoannapar. O6bLEeKTUBbLI

OpwurunHan Ontnyeckmnn 10x Lindposon 10x




doTtoannapat. dunadparma, BbiaepKka, HaCTpomnka uBeTa
» -

’




doTtoannapat. dunadparma, BbiaepKka, HaCTpomnka uBeTa

Bbidepika — Bpemsi, Ha KoTopoe Onsa undpoBbIX kKamep: Hacmpolika 6anaHca
OTKPbIBAETCS 3aTBOP (CKOPOCTb CHEMKN) 6e/1020 (1CMONb3yEMOro OCBELLEHUS)

SERE B




N306paxeHnsa B NONAPU3OBaAHHOM CBeTe

EcrercrBeHHbIM /l- [Inockononsapu3zoBaHHbIN
0

CBCT

@

LemoHcmpauyuu: XK gucnnen



N306paxeHnsa B NONAPU3OBaAHHOM CBeTe

LemoHcmpauyuu: oTpaXxeHre 1 npenomrieHne nonspusoBaHHOro U3nyyeHusl, yron bprocrepa.




N306paxeHus B Nonsipu3aoBaHHOM cBeTe

MNonapwuaartop
Y& punetpsbl

SN

[MpoTnBOyOapHoe —
NoKpbITUE —>

[MokpbiTHe
NpPOTMB LlapanuH



N300paxeHuns B nonsapusoBaHHOM cBeTe. PoToynpyrocTb

NMbe3oonTuyeckun ahekT —
BO3HWKHOBEHME OMNTUYECKOWN
aHN30TPONMN B NepBoHayarsribHoO
N3OTPOMHbIX TBEPAbLIX Tenax nog
OEeNCTBUEM MEXAHNYECKUX
HanpsbkeHnn. OTKPbIT Tomacom
NoecaHHOM 3eebekom u []asudom
bprocmepom (1813-1816).

ABngaeTca cneacTBMeM
3aBNUCUMOCTM NnokKasarens
npenomneHna ot gedopmayumu.

C nomoubto atoro acpdekta
MOXXHO OTCIEXMNBaTb N3MEHEHUS,
npoucxoasiine B CTEKISHHbIX
NCTOPUYECKUX U3OENUSIX.




OnTtnyeckas npodmnomeTpus

Painting Detall Possible Actual Color
Very small depth details can induce a very different appearance due to local very dark shadows,

or bright (inter-)reflections.

Image Courtesy of the Museum of Modern Art (NY).

Tim Zaman “Development of a Topographic Imaging Device for the Near-Planar Surfaces of Paintings”



Ontnyeckas npocpunomerpus

Tim Zaman “Development of a Topographic Imaging Device for the Near-Planar Surfaces of Paintings”




OnTtnyeckas npodmnomeTpus

Capture showing the system’s indifference to color.
This 3-D print was made using identical 3-D structures with various colors.
We can see that the depth map (right) illustrates the same behavior for each color.

Tim Zaman “Development of a Topographic Imaging Device for the Near-Planar Surfaces of Paintings”
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MpuHunn gencreusa LIDAR (Light Detection And Ranging)

N

% Intensity

A

Height  Time delay
Transverse beam ~ .-
intensity pattern Path of laser beam Discrete returns Full waveform
First retumn Ons
2m
!
= p, & Jl Second/intermediate [ 19 ns
0 ~ Beam diameter P Sy | vetum 63m
Beam diameter -
| Retwnnot recorded | 233 ns
Sm
Thed/Last retum 40m

S.C. Popescu, 2011. LIDAR remote sensing (Ch.3). In Advances in environmental remote

sensing. Ed. Qihao Weng, 610 p., CRC Press, Taylor and Francis Group. ISBN 9781420091755.



MpuHunn gencreusa LIDAR (Light Detection And Ranging)

Discrete retums Fdlwarufoml

N N
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at 1 ns time interval

First return
12m [

Second/intermediate

_ return
63m[1onss
E__ =" Reset/dead time

-1 44— range equivalent
¥ L]

-t

e 23 3‘\ o~ No resst/dead time

=2 s Entire waveform is recorded

A

Return not recorded

[t

Thard/Last retum

o [@ons ———
0

B

o 100 100
% Intensity % Intensity

Keith Krause, Introduction to Full Waveform LIDAR: A Presentation. https://www.youtube.com/watch?v=A4MWxAkolO4



IHTeHCMBHOCTb VIHT@HCMBHOCTb

VIHT@HCMBHOCTb

MpuHunn gencreusa LIDAR (Light Detection And Ranging)
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NHTEHCUBHOCTb NHTEHCUBHOCTb

MHTEHCUBHOCTb

MpuHunn gencreusa LIDAR (Light Detection And Ranging)
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MpuHunn gencreusa LIDAR (Light Detection And Ranging)

(1) Discrete-return n=73546

(2) Full wavelorms n=4228474

(3) Direct decomposition n="4552

Keith Krause, Introduction to Full Waveform LIiDAR: A Presentation. https://www.youtube.com/watch?v=A4MW xAkolO4



Bo3moxXHOCTU nccrnenoBaHusa Kynbtypbl Mana ¢ nomowbro LiDAR

i

ZHLR {}/

Images of the
Puchituk Terminus
of Caracol:

(a) IKONOS imagery;

(b) LIDAR Canopy
Digital Surface Model,

(c) Rectified on-the-
ground map;

terraces 98 i *fA N & 3 (d) Hl"Shaded bare
O, N ' : earth DEM.

not

mapped




Bo3moxXHOCTU nccrnenoBaHusa Kynbtypbl Mana ¢ nomowbro LiDAR
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Hillshaded 200 km?2 LiDAR with an overlay of the dendritic Caracol causeway system and the major architectural nodes

Arlen F. Chase et al. PNAS 2012;109:32:12916-12921



