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This supplementary material provides additional qualita-
tive results, along with details about the dataset presented in
the main paper.

1. Data

In the main paper, we mentioned that we use the in-camera
AWB-estimated illuminant as the ground truth. Here, we
provide further explanation for this choice. To ensure the
aesthetic consistency of the ground-truth illuminants across
all cameras, we extract the in-camera AWB estimated illu-
minant from the raw metadata as our ground truth. This
decision is based on the observation that AWB algorithms
from the same manufacturer are typically calibrated to pro-
duce a consistent visual style, especially when the cameras
are part of the same smartphone or belong to consecutive
smartphone generations. Two cameras from the same man-
ufacturer capturing the same scene under identical illumina-
tion may yield different raw illuminant values due to differ-
ences in their sensor spectral responses and other camera-
specific characteristics. However, once transformed into
the sensor-agnostic CIE XYZ color space, these illuminants
should converge to similar values. Significant discrepancies
in this space would primarily reflect differences in the cam-
eras’ AWB biases rather than sensor characteristics.

We demonstrate that the cameras in our dataset exhibit
consistent AWB aesthetic styles by capturing a Macbeth
color checker under 12 different illuminations, with corre-
lated color temperatures ranging from 2000K to 7500K. We
capture the color checker using all four sensors involved
in our training and evaluation: S24U-W, S25U-W, S25U-T,
and S25U-ST. As shown in Table 1, the three S25U cameras
show relatively high angular errors with respect to S24U-W
(the training sensor) when compared in raw space. How-
ever, after converting the illuminants to the CIE XYZ color
space, the angular errors are significantly reduced. This
supports our observation that the in-camera AWB outputs
are aligned in aesthetic style once sensor-specific differ-
ences are removed.

Table 1. Average angular errors of S25U cameras against S24U-W
in raw v.s. CIE XYZ, computed from a color chart captured under
12 illuminations ranging from 2000K to 7500K.

Color space S25U-W S25U-T S25U-ST
Camera’s raw 2.57 2.51 6.13
CIE XYZ 0.66 0.24 0.53

Figure 1 further illustrates the consistency in aesthetic
styles across the cameras. To remove the effects of differing
fields of view between cameras, we present results using
a color checker in Fig. 2. We visualize the angular errors
of the color checker, between S24U-W and the three S25U
cameras, under the D50 illuminant in both raw (no white
balance applied) and CIE XYZ (with white-balance applied
under the respective camera-estimated illuminant). Angular
errors reduced significantly from raw to CIE XYZ.

The same trend can be observed from Fig. 3, another vi-
sualization of the same color chart used in Fig. 2. The left
side of Fig. 3 shows the color values in raw RGB. This is
a reproduction of Fig. 2 in the main paper, with the hori-
zontal and vertical axes scaled to be the same as the right
side of Fig. 3, which plots the color values when converted
to CIE XYZ. The different colors in raw RGB converge
to the same value in XYZ because the latter is a sensor-
agnostic space, and the white balance algorithms onboard
these smartphones are configured to produce the same aes-
thetic styles.

2. Qualitative Results
In the main paper, we presented qualitative results for our
proposed mapping applied on cross-camera methods C5 [1]
and gray world [2]. In this section, we present more results
for our mapping based on C4 [4] in Fig. 4, and weighted
gray-edge (wGE) [3] in Fig. 5. As shown in the figures, our
results match more closely with the ground-truth’s aesthetic
style than the cross-camera method’s estimated neutral illu-
minant.
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Figure 1. Scenes captured by different cameras from the same
manufacturer (Samsung Galaxy series) often exhibit consistent
white balance biases. The images are visualized by first white-
balancing the raw using the respective camera-estimated illumi-
nants, then converted to sRGB with no additional photofinishing.
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Figure 2. Top section: color chart captured by four cameras un-
der the same lighting condition, shown in raw (gamma applied
only to aid visualization). Angular error is computed between the
three S25U cameras against S24U-W in raw. Bottom section: An-
gular error is computed between the three S25U cameras against
S24U-W after white-balancing the color chart with the respec-
tive camera’s estimated illuminant and converting to CIE XYZ
(XYZ2sRGB is applied in the 3rd row, only to aid visualization).
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Figure 4. Qualitative results. Shown is a sunset scene captured by the S25U wide, telephoto, and super-telephoto sensors, white-balanced
using C4 [4] predicted illuminant, C4 corrected with our mapping, and the ground truth aesthetically-preferred illuminant.
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Figure 5. Qualitative results. Shown is an indoor scene illuminated by an orange LED light, captured by the S25U wide, telephoto,
and super-telephoto sensors, white-balanced using wGE [3] predicted illuminant, wGE corrected with our mapping, and the ground truth
aesthetically-preferred illuminant.
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