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Problem

Photographers take wide-angle shots to enjoy
expanding views. A wider field-of-view (FOV)
introduces a stronger perceived distortion
when subjects are near the corners and edges.
Faces are stretched, squished, and skewed.
We introduce a new algorithm to undistort
faces without affecting other parts of the photo.
Given a portrait as an input, we formulate an
optimization problem to create a content-aware
mesh warp for distortion correction.

Input: 97° FOV Our result

Observations

Perspective projection preserves straight
edges from the 3D world but stretches faces at
the image corners. Stereographic projection
preserves face shape but distorts straight
edges in the background.

Key idea: combines both projections into a
single warp. Locally applies stereographic pro-
jection on face regions, and perspective projec-
tion on the background.

Perspective projection. Stereographic projection.  Optimal projection
Face looks squished.  Face looks good. by local warp.
Background looks good. Background looks distorted.
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Algorlthm Overview
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(@) Input: FOV 97 °  Subject mask of (a)
using a CNN

A novel per-face energy term:

> wimillvi = (Sgui + t)ll5 + A(S)
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Mesh Optimization (b)

{v;} = argmin E;({v;})
{vi}

Stereographic (b) Optimized mesh Distortion-free output:
projection of (a) warp (a) with mesh in (b)
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A(Sk) = wsllag — sl i jeN(i)

 Validates on 4k+ photos. FOV ranges from 70°-120°. Group size from 1-20 people.

« Efficient on mobile phone: 920ms on S

Our result

DM845 chipset.
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Validation over 5x3 grid on 97 ° FOV camera.
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Line-bending term
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Adobe Photoshop Pannini projection Our result
Perspective Warp [Sharpless et al. 2010]

5235 questions on 1047 testing images
from 117 testers.

Compared to input (perspective projection .

oG 50 [wawz[ o6 o5 Tor

Y A .v = h Y Y i 2 4 V‘ = 3 | ‘/J»:A 2 Y
Cumulative per 25.0 | 642 | 92.4 99.1 | 100 | 100 N/A I S s § ] S

Limitations

- Body (torso) are missing from correc-
tion and may look unnatural overall.

- Fails when missing face detection.

- Long edges very close to face may
be distorted.

Our result
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