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Camera Intrinsics: Vital for 3D Understanding

* Models how 3D geometry appears in 2D images
* Two components: intrinsics matrix + lens distortion

Intrinsics Matrix Parameters Lens Distortion Parameters




Current Benchmarks have Constant Intrinsics

Turn on your speakers!




In-the-Wild Videos have Dynamic Intrinsics




Goal: Dynamic Intrinsics w/ Per-Frame Labels

Dynamic Intrinsics Videos Per-Frame Intrinsics Labels

Frame O©: [fx, fy, cx, cy, k1, k2, pl, p2]

Frame 1: [fx, fy, cx, cy, k1, k2, pl, p2]

Frame N: [fx, fy, cx, cy, k1, k2, pl, p2]



Naive Approach: Per-Frame Recalibration

Video Frames Per-Frame Calibration Per-Frame Intrinsics
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Look-Up Table (LUT) Approach

Video Frames Lens Metadata Per-Frame Intrinsics
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InFlux Approach
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Gallery of InFlux Videos




Annotated Videos

HFrame O
fx: 28618.10
fy: 28618.10
ljcx: 1711.57
cy: 1100.42
Distortion: [3.43, 33.62, 0.00, 0.00]

Frame O

fx: 18311.05

fy: 18304.42

lcx: 1712.05

icy: 1100

Distortion: [1.24, -17.20, 0.00, 0.00]
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fx: 9471.57 : i
% 1713 00 ‘K:N
cx: 1712.00 . : .

cy: 1101.00

|Distortion: [-0.08, 0.09, 0.03, -0.01]

Frame O

fx: 14497.07

fy: 14488.36

cx: 1712.09

cy: 1100.91

Distortion: [2.24, 7.58, 0.00, -0.00]




Evaluation of Baseline Methods

GeoCalib EPE Error Cumulative Frequency WildCamera EPE Error Cumulative Frequency UniDepthV2 EPE Error Cumulative Frequency

. 1.0 o 1.0 . 1.0

o o o

= - o

S S S

20.8: 208 208

s s i

L L (T

206 206/ 206

R e t

[1*] L1*] L]

] o a

= 0.4- < 0.4+ < 0.4

Lh] LH] @

2 2 2

© o @

= 0.2 = 0.2 > 0.2

E E £

= = 3

O O O

0.0 : : - - : 0.0 - - : . - 0.0 : : : : -
500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
EPE Loss Threshold (px) EPE Loss Threshaold (px) EPE Loss Threshold (px)
DroidCalib EPE Error Cumulative Frequency COLMAP EPE Error Cumulative Frequency
1.0 Persgaective Fields EPE Error Cumulative Frequency 1.0
1.
>

o
o

0.8

o
o

e
o

0.6

=
=)

o

I
o
=

o

(V]
=
(]

Cumulative Relative Freguency
Cumulative Relative Frequenc
Cumulative Relative Frequency

e
o

e
=}

500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000
EPE Loss Threshold (px) EPE Loss Threshold (px) EPE Loss Threshold (px)

(=]



Thank you!

For more results, released code and data, and the submission portal, visit:
https://influx.cs.princeton.edu/



https://influx.cs.princeton.edu/
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