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Fig. 1. Comparisons of portrait relighting on paired images.

1 ADDITIONAL RESULTS
Although there might be some errors in the normal estimation, such
as the areas of glasses and hats, our model generates convincing
relighting effects on these images, as shown in Figure 2. To better
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Fig. 2. Illustration of normal estimation and relit results. In each row, we
show the source image (left), the target lighting (left bottom), the normal
estimation (middle) and the relit result (right).

evaluate the relighting quality, we demonstrate the relit results of
images provided by the paper [Sun et al. 2019], which are generated
from “one-light-at-a-time” (OLAT) images. As shown in Figure 1, the
specular effects are not reconstructed by [Shih et al. 2014; Zhou et al.
2019]. The specular in [Sun et al. 2019] is overly-smoothed, while
our method achieves realistic specular effects. More relit results of
our method are shown in Figure 3. Moreover, to demonstrate the
high-quality of our captured face scans, we present some rendered
albedo and normal images in Figure 4. Real-world images used in
this document are from FFHQ dataset [Karras et al. 2019].

2 BLURRINESS
In the main paper, our model is trained on images synthesized by 16
samples per pixel (spp). Considering the trade-off between time cost
and the rendering quality, we choose 16 spp at first to synthesize our
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relighting dataset. As the configuration of low spp may lead to noise
in the rendered results, we apply a denoising filter to the rendered
images. However, this denoising step will result in image blurriness
in our dataset, as shown in Figure 5. Therefore, the model trained
on the 16 spp dataset may suffer from some blurriness in the relit
results. This can be alleviated by using images rendered by higher
spp for training. Hence, we also construct a dataset synthesized by
64 spp. As shown in Figure 6, our model trained on images with 64
spp achieves richer facial details in the relit results. Images rendered
by 16 and 64 spp will be released.
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Fig. 3. Our relit results. In each row, we show the source image (left), the target lighting (right bottom) and our relit result (right).
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Fig. 4. Examples of our captured albedo and normal maps.

(a) spp=16 (b) spp=64 (c) spp=8196

Fig. 5. Synthetic images rendered by different spp. Images rendered by 8196
spp are regarded as the ground-truth. Images rendered by 16 spp suffer from
blurriness and missing details. Those artifacts will be alleviated by using 64
spp.

(a) Input (b) spp=16 (c) spp=64

Fig. 6. Relit results of our models trained on images rendered by different
spp. (a) Input images. (b) Results of our model trained on images rendered
by 16 spp. (c) Results of our model trained on images rendered by 64 spp.
The model trained on images rendered by 64 spp significantly achieves much
richer facial details.
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