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The content of this supplementary material is organized as:
* More results of qualitative comparison are in Section 1.
* More results of ablation study in Section 2.

* Analysis of the impact of texture information on the performance of DNNs-based detector is in Section 3.

1. More Visual Results

We show more visual results in Figure 1 and Figure 2. Specifically, we visualize detection results of original RAW data,
SDR data, and our method with confidence scores over 0.4 in the day and night scenarios of the ROD dataset. For the day
scenario, object detection on the HDR RAW data with our method can effectively handle the over-exposed regions caused
by the glaring sunlight. For the night scenario, objective detection on the HDR RAW data with our method can accurately
recognize small objects in the low-light condition.

(a) RAW (b) SDR . N (c) Ours

Figure 1. Visual examples of object detection on the day scene of the ROD dataset. (a), (b) and (c) are results of RAW data, SDR data and
our method, respectively. Our method significantly outperforms the SDR data. Please zoom in for confidence scores and class predictions.

*Equal contribution. TCorresponding author. This work was done when Ruikang Xu was a research intern at Huawei Noah’s Ark Lab.



(a) RAW (b) SDR | (c) Ours

Figure 2. Visual examples of object detection on the night scene of the ROD dataset. (a), (b) and (c) are results of RAW data, SDR data and
our method, respectively. Our method significantly outperforms the SDR data. Please zoom in for confidence scores and class predictions.

2. Ablation Study
2.1. Ablation Study on Model Size

To evaluate the impact of the model size for detection on the RAW sensor data, we also increase the number of channels
of all detector convolutions by a factor of 2, increasing the number of model parameters to 2.27(M). The experiment results
are shown in Table 1. We can see that the proposed model outperforms the SDR data by 4.5% and 2.9% in terms of AP and
AR. The results demonstrate that detection on the RAW sensor data outperforms the SDR data with different model sizes.

Table 1. Quantitative comparison with YOLOX (2.27M) on the day scenario of the ROD dataset in terms of AP, AR, AP50, and AP75.
The best results are highlighted with bold fonts. Detection on the RAW sensor data outperforms the SDR data with various model sizes.

Method AP AR AP50 AP75 Params(M) FLOPs(G)
SDR 63.3 69.1 834 69.6 - -
RAW 439 50.1 66.8 46.1 - -

Gamma [] 64.2 63.8 90.4 682 - -
Mu-Log [1] 62.7 67.4 88.9 66.8 - -
TA-Gamma [2] 65.8 70.7 90.9 69.8 0.02 0.97
IA-Mu-Log [1] 427 48.0 64.6 46.9 0.02 0.97

GTM [1] 56.8 64.6 824 61.1 0.02 0.97
GTM-DI [4] 60.7 66.0 86.9 67.2 0.02 0.97

MW-ISPNet [5] 163 52.6 69.3 494 9.14 1690.54

Lite-ISPNet [7] 48.7 55.1 70.9 49.4 5.94 2860.12

TA-ISPNet [6] 65.9 723 90.9 71.1 0.26 0.91

Ours 67.8 72.0 92.2 76.0 0.08 0.64




2.2. Ablation Study on Proposed Modules

To demonstrate the effectiveness of the proposed modules, we retrain our method by including the modules step by step.

The evaluation results of each component are listed in Table 2, which demonstrate that our proposed modules are effective
for the detection on RAW sensor data.

Table 2. Ablation on the Image-Level Adjustment (ILA) and Pixel-Level Adjustment (PLA) modules.

Day Night
Method AP AR AP50 AP AR AP0
SDR 521 572 746 503 597 800
RAW 346 406 547 17 5.1 45

Ours w/o PLA  56.5 63.8 82.3 53.0  60.9 82.1
Ours w/o ILA 50.0 55.9 73.5 52.0 60.4 81.4
Ours 58.7 63.9 85.3 542  61.7 83.0

3. Analysis

To further analyze the impact of the texture information of RAW sensor data on the performance of DNNs-based detection

methods, we perform the experiments on the night scenario of the ROD dataset as shown in Table 3. We employ the entropy
of the gray-level co-occurrence matrix (GLCM) [3] as the metric to evaluate the necessity of dynamic range adjustment
methods and the YOLOX (0.90M) as the detection network for analysis. We can see that the performance of detection is
positively associated with the entropy of GLCM, which shows the importance of dynamic range adjustment algorithms for
object detection on HDR RAW sensor data.

Table 3. Impact of texture information on the performance of detection with YOLOX on the night scenario of the ROD dataset.

Method Skew Entropy of GLCM AP
RAW 136.4161 0.0876 1.7
GTM-DI [4] 123.4059 0.1865 1.8
Gamma [2] 2.8328 15.6294 50.8
IA-Gamma [2] 2.2821 15.7872 51.8
Ours 1.6242 16.3371 54.2
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