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Panoramic techniques

Panorammic techniques

Catadioptne system Dhoptnic system

single mirror Mults mirror Camera cluster Fisheye lens

stitching me ct scanning
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Parts of FODIS panorama camera:
A: Linear array together with electronics

B: Optics with variable focal length
C: Motor for the rotation of Aand B

Image format: 36,000 x 7500 pixels (45mm lens)
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Measurement and documentation

= Mathematical sensor model
= Calibration & accuracy evaluation of the system

= 3D measurements and applications
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Mathematical sensor model

columni(j)

o (i)

N : Y
y:(l—E)-py X X =X, 0 = —tan 1(x')
- Y' :Ma),go,k Y_YO C,Z,

0=1]-p, Z' Z-7, =
\/X’2+Y’2

X FODIS


http://www.fodis.com/

Mathematical sensor model — Systematic errors
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(a) Eccentricities, (b) inclination of the Linear Array, (c) tilt of the Linear Array with respect to the rotation axis.
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Calibration & accuracy evaluation of the system

. Panoramic camera station
) Coded Targets

Root Mean Square (RMS) of image point residuals:
(0.25, 0.19) pixel (1 pixel is equivalent to 0.008 mm)

Comparison with an independent measurement:
Positioning accuracy in average is 1Imm in 10m
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3D measurements and applications

Basic rules:

. Panoramic camera station
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Different Height
(Baseline)
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3D measurements and applications — Botanical garden

Dimension: 25m
Panoramic images: 12

45mmBotanicGarden-2.f 45mmBotanicGarden-3.uf 45mmBotanicGarden-4.tf 45mmBotanicGarden-5. tif

45mmBotanicGarden-6. tif 45mmBotanicGarden-7. tif 45mmBotanicGarden-8. tif 45mmBotanicGarden-9. tif

45mmBotanicGarden-10.4f 45mmBotanicGarden-11,4f 45mmBotanicGarden-12,4f 45mmBotanicGarden-13.4f

Distance: 5m

Botanical garden — Zurich, Switzerland

N FODIS g


http://www.fodis.com/

3D measurements and applications — Botanical garden

Dimension: 25m
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1 operator
1 hour field work
7 hours office work
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3D measurements and applications

Dimension: 46m x 12m
Panoramic images: 21

Stesalit_towers-14.tif Stesalit_towers-15.4if Stesalit_towers-16.tif Stesalit_towers-17.tif Stesalit_towers-18.tif Stesalit_towers-19.4if Stesalit_towers-20.tif

Stesalit_towers-21.tif Stesalit_towers-22. tif Stesalit_towers-23.tf Stesalit_towers-24, tif Stesalit_towers-25, tif Stesalit_towers-26. tif Stesalit_towers-27.tif

Stesalit_towers-28.tif Stesalit_towers-29.tif Stesalit_towers-30.tif Stesalit_towers-31.tif Stesalit_towers-32.tf Stesalit_towers-33.4if Stesalit_towers-34.tif

Distance: 35m

‘bl office - kolkata
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3D measurements and applications

Dimension: 46m x 12m
Panoramic images: 21
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1 operator
3 hours field work

1 day office work
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3D view of ‘bi office - kolkata
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Virtual tour with embed measurements



http://www.fodis.com/

Conclusions

Accurate: Imin 10m

Reliable: works under rush condition

Time-efficient: 1 operator, rapid field and office works

Rich results: 3D and image-based modeling with embed 3D
measurement
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