Fotografie pro fotogrametrii
- Principy v praxi -

zaloZeno na prezentaci Fabrice Monny (ARTEHIS Dijon)




DIGITALNI FOTOAPARATY
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OHNISKOVA VZDALENOST




OHNISKOVA VZDALENOST

50 mm cca odpovida lidskému vidéni



EXPOZICE
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EXPOZICE: ISO

ISO 100 1SO 200 I1SO 400 ISO 800 ISO 1600




EXPOZICE: ISO




EXPOZICE: CLONA
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Zaostreno Je na tento strom

Clona je zarizeni, které zvétSuje/zmensuje dirku, kterou bude pronikat svétlo. Ovliviiuje tedy
aktualni svételnost. Pokud se clona privre vice, snimek bude (pfi stejné hodnoté zavérky) tmavsi,
protoze prosSlo méné svétla. A naopak.




EXPOZICE: CLONA
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Hloubka ostrosti

Cislo clony je vyznaceno Eervenou linif
(zde 1/16)

Vzdalenost zaostreni objektivu je vyznaceno
Cervenou linii (zde 5m)
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Vzdalenost k nejvzdalenéjsi ostré roviné je ,10 "
vyznaceno bilou linii u ¢isla clony AL | PRy, L
(¢islo clony je 16, takZe rovina je v nekonecnu)
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bilou linii u Cisla clony
(Cislo clony je 16, takze rovina je cca 3 m)




EXPOZICE: CLONA

Pri velké cloné nékdy mame nékdy problémy s kolorometrii.

problém s barvami

barva kontury




EXPOZICE: CLONA

f/16 — 0,5 sekundy — ISO 400



Rychlost uzaverky
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EXPOZICE: RYCHLOST UZAVERKY
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EXPOZICE: RYCHLOST UZAVERKY

Canon
IMAGE STABILIZER
CANON LENS EF 300mm 1:4 | IS

s CANON LENS MADE IN JAPAN =

(pokud je to mozné) pouzivejte stabilizaci objektivu



EXPOZICE: RYCHLOST UZAVERKY




EXPOZICE: RYCHLOST UZAVERKY
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KVALITA PRISTROJE




FOTOGRAMMETRIE — SHAPE FROM MOTION

JE POTREBA VYRESIT NEKOLIK PROBLEMU



PARAMETRY FOTOAPARATU A OBJEKTIVU

negative radial distortion no distortion positive radial distortion
“pincushion” “barrel”




PARAMETRY FOTOAPARATU A OBJEKTIVU

Zero tangential distortion

ta ngential distortion

lens and sensor are parallel

vertical plane

[\camera lens
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camera
sensor

lens and sensor are not parallel

Acamera lens
LHU

camera
s5ensor

vertical plane




PARAMETRY FOTOAPARATU A OBJEKTIVU

f,, f, - focal length
c,, C, - principal point coordinates

y
K,, K5, K3, P, P, - radial distortion coefficients, using Brown's distortion model




PARAMETRY FOTOAPARATU A OBJEKTIVU
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JAK FOTIT?

24-70 mm (optimalné fixni 50 mm)

Pokud je to mozné
nepouzivat zoom!!!

038
S NIKKOR 24-70mm 1:2.8

Pokud to neni mozné,
nastavit pfi prvnim
snimku a blokovat/dale
nemeénit.

Nikon "

AF

© The-Digital-Picture.com



JAK FOTIT?

ISO: 100-400 dle zarizeni

Clona: 8-22, dle scény

Rychlost uzaverky: ¢im jak nejrychlejsi, aby fotografie
nebyly rozmané. Idealné pouzit stativ a retardér.

POZOR NA EXIF!



JAK FOTIT?

UNCOMPRESSED ‘JPEG’ COMPRESSION

@ Graeme Cookson / Shutha org

Alespon 10-12 Mpx
TIF nebo JPG velmi vysoké kvality
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@ Graeme Cookson / Shutha org



JAK NE-FOTIT?

Y WALLPA ﬁma

Scéna moc ZARI a ODRAZI
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Scéna je UNIFORMNI

© Marius Sucan



JAK NE-FOTIT?

MOC KONTRASTU




JAK FOTIT?

DOBRA EXPOZICE, DOSTATEK TEXTURY
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JAK FOTIT?




JAK FOTIT?

Structure from MOTION
POZICE FOTOAPARATU

Vzdy kolmo na objekt!

Interior (Incorrect) Interior (Correct)
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JAK FOTIT?
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JAK FOTIT?

H $96_Shot26_Tree01cpsx — Agisoft PhotoScan - s IEl
Ble Edit Yiew Woddlow Jook Photo | Help |
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4 [ Tree01c (175 cameras, 130,111 points)
Comerss (175175 sligned]
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15§ Dense Cloud (224,004,366 poins, Ut high qualey)
& 30 Model 115,653,824 faces)

DSC_1101.PNG DSC_1102.PNG

DSC_102.PNG DSC_1104PNG DSC_MOSPNG

D5C_1106PNG DSC_1107.PNG DSC_1108.PNG.

DSC_1109.PNG DSC_ITI0PNG DSC_INTANG

DSC_1112.PNG DSC_1113.PNG DSC_TTI4PNG.




JAK FOTIT?

Pozor na nohy!!! /

Fotky se musi superponovat mezi 60 a 80%

Ty

80%
Forward lap



JAK FOTIT?




JAK FOTIT?

Pozice fotoaparatu kolmo
Nezapomenout na méfitko a/nebo si poznamenat vzdalenost mezi dvéma body



JAK FOTIT?

CQMS PG
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Nastaveni 3D modelu tak, aby odpovidal realnym miram
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JAK FOTIT Z MENSI VYSKY?




JAK FOTIT Z VYSKY?
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JAK FOTIT Z VYSKY?

’X4D GROUND SAMPLING DISTANCE CALCULATOR

Instructions

1. Enter the Sensor Width (millimeters) in cell C14

2. Enter the Focal Length (millimeters) in cell C15 (real focal length,not 35 mm equivalent)
3. Enter the Flight Height (meters) in cell C16

4. Enter the Image Width (pixels) in cell C17

5. [Optional] Enter the Image Height (pixels) in cell C18

the sensor width of the camera (millimeters)
|=the focal length of the camera (millimeters)
the flight height (meters)
|=the image width (pixels)
the image height (pixels)
|= Ground Sampling Distance (centimeters/pixel)
width of single image footprint on the ground (meters)
height of single image footprint on the ground (meters)

Dw =The footprint width / distance covered on the ground by one
image in width direction




JAK FOTIT Z VYSKY?

y ©Marcial Porras @2016 Altizure™

Definice/automatizace planu letu




JAK FOTIT Z VYSKY?

Pozor na skryté zony!

Luftbild- und Videotechnik
www.hd-luvitec.com

Luftbild- und Videotechnik
www.hd-luvitec.com




JAK FOTIT Z VYSKY?

Luftbild- und Videotechnik
www.hd-luvitec.com




JAK FOTIT Z VYSKY?

Efekt fokalni vzdalenosti

Focal Length High altitude

B 0
B 20
B 0
Low altitude
Image area




JAK FOTIT Z VYSKY?

Efekt fokalni vzdalenosti

High altitude - Low image rate

Camera

T

Low altitude - Low image rate Low altitude - High image rate .

Camera Camera




JAK FOTIT MALE OBJEKTY?

Automatizace pomoci DIY rotacniho stolu synchroizovaného
s fotoaparatem.

Cas akvizice: 2 min pro fotky, 15 min pro vypoéet 3D modelu.
Cena: fotak 1000 E, foto-stan + automaticky otoCny systém
(arduino) 150 E, PhotoScan: 50-200 E



JAK FOTIT MALE OBJEKTY?

Water-tight modely nelze nafotit najednou...
...takZe nejdrive udélame model z jedné
. strany... -

EEpR 92 [BI-BRG +AGS X REHCOLSH ADEE D
|Workspace @ X| Model
BBEb oo X
2 Workspace (3 chunks, 76 cameras)
> [1] Chunk1(19 cameras, 3,754 points) [R]
v || Chunk 2 (19 cameras, 4,173 points) [R
> [ Cameras (19/19 aligned)
88 Tie Points (4,173 points)
§88 Dense Cloud (1,228,528 points, Med
> [7] Merged Chunk (38 cameras, 7,927 point

| Photos.

8 x
@0 X 2/ &5 -

Workspace | Reference Photos  Console



[ A019833.psz* — Agisoft PhotoScan Professional

File Edit View Workflow Tools Photo

DeAlv ~ K3

Workspace g X
BBk oOX

23 Workspace (3 chunks, 76 cameras)

v ] Chunk 1 (19 cameras, 3,754 points) R

> [ Cameras (19/19 aligned)

88 Tie Points (3,754 points)

HEf Dense Cloud (1,227,941 points, Med

v [] Chunk2 (19 cameras, 4,173 points) [R]

(= Cameras (19/19 aligned)

88 Tie Points (4,173 points)

222 Dense Cloud (1,228,528 points, Med

> [ 7] Merged Chunk (38 cameras, 7,927 point

Help

BRG +AGY XY RPRCOOSH BV EE
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@0 X |2 /%85 -

JAK FOTIT MALE OBJEKTY?

Water-tight modely nelze nafotit najednou...
...pak z druhé strany...

Workspace ~ Reference




JAK FOTIT MALE OBJEKTY?

Water-tight modely nelze nafotit najednou...
...a hakonec oba modely spojime.

B A019833.psz — Agisoft PhotoScan Professional - ¥
File Edit View Workflow Tools Photo Help
EEEH 92 [RI-BRG +AQS XU REECOL O BDEE &

v B X Model
BERBb 99X

5 Workspace (3 chunks, 76 cameras)
> [] Chunk 1 (19 cameras, 3,754 points) [R]

> [] Chunk2 (19 cameras, 4,173 points) [R]
> || Merged Chunk (38 cameras, 7,927 poi
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NEKOLIK PRIKLADU

Tatsyyn Ereg, Mongolsko — sakralni krajina




NEKOLIK PRIKLADU
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NEKOLIK PRIKLADU

Tatsyyn Ereg, Mongolsko — sakralni krajina




NEKOLIK PRIKLADU
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NEKOLIK PRIKLADU

Vallée des Merveilles, Francie — skalni uméni



NEKOLIK PRIKLADU

Sibir, Rusko — skalni uméni



NEKOLIK PRIKLADU

10 m

Ledovec Bossons



NEKOLIK PRIKLADU

Ledovec Bossons




NEKOLIK PRIKLADU

PlaZ Anza u Agadiru, Maroko — stopy dinosauru




NEKOLIK PRIKLADU

PlaZ Anza u Agadiru, Maroko — stopy dinosaur(



NEKOLIK PRIKLADU

PlaZ Anza u Agadiru, Maroko — stopy dinosauru



