
A Well-aligned Dataset for 
Learning Image Signal 
Processing on Smartphones 
from a High-end Camera

Yazhou Xing, Changlin Li, Xuaner Zhang,
Qifeng Chen

PROBLEM
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We collect a large-scale sub-pixel aligned dataset with raw and 
RGB data pairs captured by two popular smartphones and one 
high-end camera. Our dataset can be used for learning ISPs to 
replace the sub-optimal built-in ISPs of smartphones.

• Not every camera is equipped with an excellent 
image signal processing (ISP) pipeline that converts 
raw sensor data into color images.

• It is labor-intensive and challenging to design an ISP 
pipeline with many independent modules. and thus
the ISP on most smartphones is sub-optimal, even 
for the highly-rated ones such as iPhone.
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obtained by convolution operation with per-pixel kernel
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where𝑊$ denotes the conditional convolution kernel at
position 𝑖, 𝛿$ is the neighborhood window centered at
position 𝑖. In general,𝑊$ should be a function of input
content:

𝑊^𝑖 = 𝑓(𝑋, 𝛿$).
We leverage the approximation power of neural
networks to estimate the function 𝑓.

We provide the quantitative results with baselines.
Overall, all perceptual metrics show that our proposed
ISP model outperforms the baselines.
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Download the Dataset
Yazhou Xing:
https://yzxing87.github.io/
yxingag@connect.ust.hk
Qifeng Chen
https://cqf.io/
cqf@ust.hk

• Over 2000 pairs for training and testing.
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