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1. Introduction
In this supplementary material, we provide additional

quantitative and qualitative performance of UMRL method
and compare it against several rencent state-of-the-art meth-
ods [6, 1, 2, 7, 4, 5].

2. Quantitative Analysis
We compare the performance of UMRL with cycle spin-

ning on thet Rain800 dataset from [3]. As can be seen from
Table 1 that UMRL out performes RESCAN [5](ECCV’18)
and many other recent methods.

Table 1: Quantitative performance of UMRL with
cycle spinning.

Dataset Rain800
Measure PSNR SSIM
DSC [6] 18.56 0.60
DDN [2] 21.16 0.73

JORDER [7] 22.24 0.78
JORDER-R [7] 22.29 0.79

RESCAN[5] 24.37 0.84
ours 24.59 0.87

3. Qualitative Analysis
We also provide some additional results on both syn-

thetic and real-world rainy images.

References
[1] X. Fu, J. Huang, X. Ding, Y. Liao, and J. Paisley. Clearing

the skies a deep network architecture for single-image rain
removal. IEEE Transactions on Image Processing, 26:2944–
2956, 2017. 1, 2, 3, 4, 5, 6

[2] X. Fu, J. Huang, D. Zeng, X. Ding, Y. Liao, and J. Paisley.
Removing rain from single images via a deep detail network.
In 2017 IEEE Conference on Computer Vision and Pattern
Recognition (CVPR), pages 1715–1723, 2017. 1, 2, 3, 4, 5, 6

[3] Z. He and V. M. Patel. Image de-raining using a con-
ditional generative adversarial network. arXiv preprint
arXiv:1701.05957, 2017. 1

[4] Z. He and V. M. Patel. Density-aware single image de-
raining using a multi-stream dense network. In IEEE Con-
ference on Computer Vision and Pattern Recognition (CVPR),
abs/1802.07412, 2018. 1, 2, 3, 4, 5, 6

[5] X. Li, J. Wu, Z. Lin, H. Liu, and H. Zha. Recurrent
squeeze-and-excitation context aggregation net for single im-
age deraining. In: European Conference on Computer Vi-
sion(ECCV), pages 262–277, 2018. 1

[6] Y. Luo, Y. Xu, and H. Ji. Removing rain from a single image
via discriminative sparse coding. In:IEEE International Con-
ference on Computer Vision(ICCV), pages 3397–3405, 2013.
1

[7] W. Yang, R. T. Tan, J. Feng, J. Liu, and S. Yan. Deep joint
rain detection and removal from a single image. In Proceed-
ings of the IEEE Conference on Computer Vision and Pattern
Recognition, pages 1357–1366, 2017. 1

1



108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161

162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215

CVPR
#3404

CVPR
#3404

CVPR 2019 Submission #3404. CONFIDENTIAL REVIEW COPY. DO NOT DISTRIBUTE.

PSNR: 20.01
SSIM: 0.83

Rainy Image

PSNR:21.57
SSIM: 0.85

Fu et al. [1](TIP’17)

PSNR: 26.20
SSIM:0.90

DDN [2](CVPR’17)
PSNR: 27.05
SSIM: 0.90

DID-MDN [4](CVPR’18)

PSNR: 29.20
SSIM: 0.93

Ours

PSNR: Inf
SSIM: 1

Ground Truth

PSNR: 14.39
SSIM: 0.64

Rainy Image

PSNR:16.82
SSIM: 0.72

Fu et al. [1](TIP’17)

PSNR: 22.99
SSIM:0.82

DDN [2](CVPR’17)
PSNR: 24.38
SSIM: 0.84

DID-MDN [4](CVPR’18)

PSNR: 26.81
SSIM: 0.87

Ours

PSNR: Inf
SSIM: 1

Ground Truth

Figure 1: De-rained results on synthetic images from Test-2 dataset from [1].
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Figure 2: De-rained results on synthetic images from Test-2 dataset from [1].
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Figure 3: De-rained results on synthetic images from Test-1 dataset from [4].
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Figure 4: De-rained results on synthetic images from Test-1 dataset from [4].
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Figure 5: De-rained results on sample real-world images.
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