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Figure 1: Qualitative comparisons of the three-exposure setting on the Cinematic Video dataset [3]. We compare our proposed
method with the current state-of-the-art methods: Chen [1], LAN-HDR [2], HDRFlow [6]. REF refers to reference frame. “EV”
refers to the exposure value. “EC1” and “EC2” mean the first and second completed frames with the missing exposure.

1 VIDEO RESULTS

We provide a 3-minute video comparing our HDR videos with re-
sults by other methods as an attachment in this supplementary ma-
terial. One can download and play for a better view of our method.

2 NETWORK ARCHITECTURE

We provide details of the NECHDR network we proposed, mainly
including the following sub-networks: feature encoder &, exposure
completing decoder Dy, k-levels HDR rendering decoders {.‘Dllyk =
1,2,3,4} and blending network. Both The feature encoder & and
exposure-completing decoder Dy are weight-shared in the two-
exposure setting or the three-exposure setting. We take input LDR
frames with a size of 256 %256 as example and illustrate in figures for
above sub-networks. In Fig. 2, 3, 4, 5, 6, 7, the parameters for “conv”
and “deconv”, listed from left to right, are input channels, output
channels, kernel size, stride, and padding. In our network, each
“Conv” is followed by a PReLU [4], whereas there is no activation
subsequent to each 'Deconv’ layer.

In the two-exposure setting, the parameter shared feature en-
coder & in Fig. 2 outputs pyramid features for the three input
LDR frames {l;—1,1, lt4+1}, while for the five input LDR frames
{li=2,1r—1, I+, It41, lt+2} in the three-exposure setting. As for the ex-
posure completing decoder Dy in the Fig. 3, we adopt the same
structure and parameters in both settings. Particularly, in the three-
exposure setting, the parameter shared decoder Dy is utilized twice,

producing two interpolated frames {Tfl,’l\fz} and theirs correspond-

ing features 5];1 = {‘;fﬂk =123}, 5’;2 = {@CZUC =1,2,3}. The
details of HDR render decoder D}‘ in k levels, where k = 1, 2, 3,4,
are shown in Fig. 7, 6, 5, 4, respectively. In each of the Fig. 7, 6, 5, 4,
the left illustrates the k-th level D}‘ under two-exposure setting,
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Figure 2: Details of the feature encoder &

while the right is under three-exposure setting. The details regard-
ing the blending network can be found in [6].

3 MORE QUALITATIVE COMPARISONS

Under the three-exposure setting, we provide more qualitative com-
parison results in Fig. 1 and Fig. 8 between our method and the
current state-of-the-art approaches: Chen [1], LAN-HDR [2], HDR-
Flow [6]. As shown in Fig. 1, we obtain the completed frames “EC1”
and “EC2”. The “EC1” provides high-exposure information with
high signal-to-noise ratio to assist in removing noise from the dark
background of the reference frame, while “EC2” offers low-exposure
foreground object details to restore details missing due to overex-
posure in the reference frame. Therefore, our proposed method
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Figure 3: Details of the exposure completing decoder Dy

achieves the HDR rendering result closest to ground truth. We also
provide two scenarios in Fig. 8, where motions occur with satu-
ration and noise respectively. In the left image of Fig. 8, although
“EC1” is not well completed due to the first and fourth input frames
with large noise and motion, the well-completed “EC2” provides
information about the saturated regions for HDR rendering, re-
sulting in ghost-free HDR result. In the right image of Fig. 8, the
completed frame “EC2” provides detailed information with low
noise, thus achieving the lowest noise level in these methods. The
above visualization results elucidate the performance enhancement
of our method under the three-exposure setting, further proving
the robustness of our approach across different exposure settings.

4 A LIGHTWEIGHT VERSION OF NECHDR

In both settings, we offer lightweight versions of the NECHDR net-
work by reducing the number of feature channels. In the lightweight
versions, feature channels from the first to the fourth levels in fea-
ture encoder & is set to 24, 36, 54, 72, respectively. The channels
of both the exposure completing decoder Dr and HDR rendering
decoder Dp are adjusted accordingly. Furthermore, the number of
feature channels in the third and fifth convolution layers of HDR
rendering decoder D will be adjusted to 24. As shown in Table 1,
reducing the number of feature channels significantly decreases
the parameter and inference time of our model, with no noticeable
change in performance.
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Figure 4: Details of the HDR rendering decoder D;i. Left: two-
exposure; right: three-exposure.
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Figure 5: Details of the HDR rendering decoder 2)13{,. Left: two-
exposure; right: three-exposure.
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Table 1: Quantitative comparisons on the CinematicVideo dataset [3] about parameter, inference time and performance between

our “NECHDR?” and the lightweight version “NECHDR-1Iw”.

two-Exposures
Para. (M)

SSIMT ‘ Para. (M)

three-Exposures

Time (s) PSNR7 Time (s) PSNR7 SSIM7
NECHDR 8.8 0.178 40.59 0.9241 9.9 0.163 37.24 0.9102
NECHDR-lw | 4.2 (] 52%) 0.138(] 23%) 40.33(} 0.7%) 0.9217 (| 0.3%) | 4.8 (] 52%) 0.130 (| 20%) 37.11 (] 0.3%) 0.9053 (| 0.5%)
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Figure 6: Details of the HDR rendering decoder Z)IZQ. Left: two-
exposure; right: three-exposure.

Figure 7: Details of the HDR rendering decoder Z)}Q. Left: two-
exposure; right: three-exposure.
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Our tonemaped results

Chen LAN-HDR HDRFlow Ours EC1: EV-2 EC2: EV+0 Chen LAN-HDR HDRFlow Ours GT ECI1: EV+0 EC2: EV+2

Figure 8: Qualitative comparisons of the three-exposure setting on the Cinematic Video dataset [3] and the HDRVideo dataset [5].
EC1 and EC2 mean the first and second completed frames with the missing exposure.
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