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Calibration of Long Focal
Length Cameras

Chibunichev A.G., Govorov A.V., Chernyshev V.E., Makarov S.B.
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long-focus cameras

The main problem of calibration of




Test-object
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Long-focus camera
calibration solution




Panoramic head
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Example of shooting a test-object with a long-
focus camera
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Individual Common projection

projection centers center
0.047 0.017
0.372 0.352
0.280 0.284
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The results of camera calibration - Hasselblad H4D-60, f =100 mm.

- Individual projection centers Common projection center

f, pix 16663.77 +/- 2.34 16656.360 +/- 1.44
X0, piX 3363.18 +/- 2.32 3360.727 +/- 2.39
VO, PiX 4522.66 +/- 2.50 4532.29 +/-1.92
K, -1.8614E-10 +/- 9.8780e-12 -2.0206E-10 +/- 9.9394e-12

K, -1.1706E-18 +/- 3.2410e-19 -7.8066E-19 +/- 3.3487e-19
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Results of photogrammetric processing
of the stereopair (49 points of the test-object)

Individual projection | Common projection
centers center

X, mm 0.17 0.16
Y, mm 0.22 0.11

Z, mm 0.50 0.31
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Another approach to
calibrating digital cameras is
using a flat test-object
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Calibration of digital camera by flat test-object

Xy — a X =X) +an(Y-Y) +a3(Z-Z;)
a13(X — Xg) +ay3(Y = Ys) +az3(Z — Zs)

a1, (X — Xg) + ap, (Y — Y5) + as, (Z — Zg)

G (X=X + ap(Y —Yo) +azsZ—Z5) ¥

)}{ B )l(’Oi ; )l(’i dy = x(r?ky + 1%k, + r%3) + (r? + 2x?%)p; + 2xyp,
7] \z ' Zi dy = y(r?ky + 1%k; +7%ks3) + 2xyp1 + (% + 2y*)p,

| - number of flat test-object
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Thanks so much
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