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  # Model Zoo

Baidu Cloud Extraction code is 6666

## UIEC^2-Net

Paper: UIEC^ 2-Net: CNN-based Underwater Image Enhancement Using Two Color Space. [[arxiv]](https://arxiv.org/pdf/2103.07138.pdf)

Source Code: https://github.com/BIGWangYuDong/UWEnhancement

```latex
@article{wang2021uiec,


title={UIEC^{} 2-Net: CNN-based Underwater Image Enhancement Using Two Color Space},
author={Wang, Yudong and Guo, Jichang and Gao, Huan and Yue, Huihui},
journal={arXiv preprint arXiv:2103.07138},
year={2021}





}



Name    |                         Google Drive                         |                         Baidu Cloud                          |



:——–: | :———————————————————-: | :———————————————————-: |

UIEC^2-Net | [UIEC^2-Net](https://drive.google.com/file/d/1dTv8HAcBpwPd-9DZyIv9fuOzrP9kIHtq/view?usp=sharing) | [UIEC^2-Net](https://pan.baidu.com/s/1F1JJtK3k4buha6jCpp3BYg) |



## UWCNN

Paper:  [“Underwater Scene Prior Inspired Deep Underwater Image and Video Enhancement”](https://www.sciencedirect.com/science/article/pii/S0031320319303401), Pattern Recognition, 2019. [[arxiv]](https://arxiv.org/pdf/1807.03528.pdf).

Source Code : https://github.com/saeed-anwar/UWCNN

```latex
@article{li2020underwater,


title={Underwater scene prior inspired deep underwater image and video enhancement},
author={Li, Chongyi and Anwar, Saeed and Porikli, Fatih},
journal={Pattern Recognition},
volume={98},
pages={107038},
year={2020},
publisher={Elsevier}






}



Type   |                         Google Drive                         |                         Baidu Cloud                         |



:——: | :———————————————————-: | :———————————————————: |


type-1  | [type-1](https://drive.google.com/file/d/1UC5colVbnAXj8dVKFDtFZ0Rl9dwqfUaS/view?usp=sharing) |  [type-1](https://pan.baidu.com/s/1UBM0YuyavKQWTd1V5Lmupw)  |

type-3  | [type-3](https://drive.google.com/file/d/1jKRojFDsQuGjbzaWOnQ1gri6ZIo5iGOu/view?usp=sharing) |  [type-3](https://pan.baidu.com/s/1rQT0umfP8HvQeWj02Oo2LQ)  |

type-5  | [type-5](https://drive.google.com/file/d/1NgZF0T6pPWFxzyu1hXSsKxcJj_BB-WtX/view?usp=sharing) |  [type-5](https://pan.baidu.com/s/1SlUeB3yiM63kxLGVOItf0Q)  |

type-7  | [type-7](https://drive.google.com/file/d/1buBeNRV-_e3rEnYx8N7t4WELvzQQYHzm/view?usp=sharing) |  [type-7](https://pan.baidu.com/s/1XV8gkue7afiTagApiPq3VQ)  |

type-9  | [type-9](https://drive.google.com/file/d/1ACjCDJr405u0oMKxvdPfZPGklYMriXCE/view?usp=sharing) |  [type-9](https://pan.baidu.com/s/1aMIZ2R7KHSK7n5PXKI0wFQ)  |

type-I  | [type-I](https://drive.google.com/file/d/1rKMzwsEfZaEjkXU6tfuzRW1prk3XLtB0/view?usp=sharing) |  [type-I](https://pan.baidu.com/s/1dKl48IupduAVpo65GfQCiA)  |



type-II  | [type-II](https://drive.google.com/file/d/1nZQp0_HHNJ0HrkmbAgwQafBGJ0pfvrgZ/view?usp=sharing) | [type-II](https://pan.baidu.com/s/1PHVPGs83OptbmN6LbLUh3g)  |

type-III | [type-III](https://drive.google.com/file/d/178uiUWXfw3KiiwtRcPZDvdQ4dMBvjj9k/view?usp=sharing) | [type-III](https://pan.baidu.com/s/1BzdpZPgsdcY16A7pqCgwKA) |



## Water-Net

Paper:  [An Underwater Image Enhancement Benchmark Dataset and Beyond](https://ieeexplore.ieee.org/abstract/document/8917818)  IEEE TIP 2019 [[arxiv]](https://arxiv.org/pdf/1901.05495.pdf).

Source Code : https://github.com/Li-Chongyi/Water-Net_Code

```latex
@article{li2019underwater,


title={An underwater image enhancement benchmark dataset and beyond},
author={Li, Chongyi and Guo, Chunle and Ren, Wenqi and Cong, Runmin and Hou, Junhui and Kwong, Sam and Tao, Dacheng},
journal={IEEE Transactions on Image Processing},
volume={29},
pages={4376–4389},
year={2019},
publisher={IEEE}






}



Name    |                         Google Drive                         |                         Baidu Cloud                          |



:——-: | :———————————————————-: | :———————————————————-: |

Water-Net | [Water-Net](https://drive.google.com/file/d/1BVozhoEp4l_E7k4SAmtCKpTTsZLaK9xO/view?usp=sharing) | [Water-Net](https://pan.baidu.com/s/1sjpnQH5Zvp1TRASo-dznnw) |






            

          

      

      

    

  

    
      
          
            
  # Tutorial

We use registration mechanism to build model, data, dataset, optimizer, scheduler, loss function etc. The main code are all in [core](../core) folder.

## Customize Models

We basically categorize model components into backbone and Model(Network).

### Develop new components

#### I. Add a new Model:

Here we show how to develop new Model(Network) with an example of  AANet.

1. Define a new model(Network)

Create a new file ` core/Models/aanet.py`

```python
import torch
import torch.nn as nn
from UW.core.Models.builder import NETWORK, build_backbone
from UW.core.Models.base_model import BaseNet
from UW.core.Models.weight_init import normal_init, xavier_init

@NETWORK.register_module()
class AANet(BaseNet):





	def __init__(self,
	backbone,
pretrained=None,
init_weight_type=None,
get_parameter=True):









	super(AANet, self).__init__(backbone, pretrained, init_weight_type, get_parameter)
	
	if backbone is not None:
	self.backbone = build_backbone(backbone)







	else:
	self.backbone = None



	if init_weight_type is not None:
	self.init_weight_type = init_weight_type





self.get_parameter = get_parameter
self._init_layers()
self.init_weight(pretrained=pretrained)
self.get_parameters()





	def _init_layers(self)
	‘’’
init layers
‘’’
pass



	def init_weight(self, pretrained=None):
	
	for m in self.modules():
	
	if isinstance(m, nn.Conv2d):
	xavier_init(m)







	if self.backbone is not None:
	self.backbone.init_weights(pretrained)







	def forward(self, x)
	pass








```

2. Import the module

add the following line to `core/Models/__init__.py`

`python
from .aanet import AANet
`

3. Use the model(Network) in your config file.

```python
model = dict(


type=’AANet’,
arg1=XXX,
arg2=XXX,
…)




```

#### II. Add a new backbone:

1. Define a new backbone

Create a new file ` core/Models/backbone/aabackbone.py`

```python
import torchvision.models as models
import torch.nn as nn
from collections import OrderedDict
from UW.core.Models import BACKBONES
from UW.core.Models.weight_init import normal_init

@BACKBONES.register_module()
class AABackbone(nn.Module):



	def __init__(self, pretrained, …):
	pass



	def forward(self, x):
	pass



	def init_weights(self, pretrained=None):
	pass








```

2. Import the module

add the following line to `core/Models/backbone/__init__.py`

`python
from .aabackbone import AABackbone
`

3. Use the model(Network) in your config file

```python
model = dict(


type=…,
backbone=dict(type=’AABackbone’,


pretrained=True,                      # or False
arg1=xxx,
…)




…)




```

#### III. Add a new Pipeline:

1. Define a new data pipeline

Create a new file ` core/Datasets/Pipelines/trans.py`

```python
from UW.core.Datasets.builder import PIPELINES

@PIPELINES.register_module()
class Pipeline(object):



	def __init__(self, arg1, …):
	pass



	def __call__(self, results):
	pass








```

2. Import the module

add the following line to `core/Datasets/Pipelines/__init__.py`

`python
from .trans import Pipeline
`

3. Use the pipeline in your config file

```python
train_pipeline = […,



	dict(type=’Pipeline’, arg1=xxx, …),
	…]








# OR
test_pipeling = […,


dict(type=’Pipeline’, arg1=xxx, …),
…]




```

#### IV. Add a new Loss function:

1. Define a new loss function

Create a new file ` core/Losses/a_loss.py`

```python
import torch
import torch.nn as nn
from UW.core.Losses.builder import LOSSES

@LOSSES.register_module()
class ALoss(nn.Module):



	def __init__(self, loss_weight=1.0, …):
	self.loss_weight = loss_weight
pass



	def forward(self, img1, img2):
	‘’’
loss = loss * self.loss_weight
‘’’
pass








```

2. Import the module

add the following line to `core/Losses/__init__.py`

`python
from .a_loss import ALoss
`

3. Use the loss function in your config file

`python
loss_a = dict(type='ALoss', loss_weight=xxx, arg1=xxx,...)
`

#### V. Add a new Dataset:

We are going to support unaligned dataset, if you need another loading dataset way, you can add a new Dataset by:

**1. Define a new dataset

Create a new file ` core/Datasets/a_dataset.py`

```python
from UW.core.Datasets.base_dataset import BaseDataset
from UW.core.Datasets.builder import DATASETS
from UW.core.Datasets.Pipelines import Compose
import copy

@DATASETS.register_module()
class ADataset(BaseDataset):



	def __init__(self, **kwargs):
	super(AlignedDataset, self).__init__(**kwargs)
pass



	def prepare_train_data(self, idx):
	results = copy.deepcopy(self.data_infos[idx])
return self.pipeline(results)



	def prepare_test_data(self, idx):
	results = copy.deepcopy(self.data_infos[idx])
return self.pipeline(results)



	def xxx(self, arg1, arg2, …):
	pass








```

2. Import the module

add the following line to `core/Datasets/__init__.py`

`python
from .a_dataset import ADataset
`

3. Use the dataset in your config file

```python
dataset_type = ‘ADataset’
data = dict(


…
train=dict(


type=dataset_type,
arg1=xxx,
…),





	val=dict(
	type=dataset_type,
arg1=xxx,
…),



	test=dict(
	type=dataset_type,
arg1=xxx,
…),








```





            

          

      

      

    

  

    
      
          
            
  ## Prerequisites

Our development environment is:


	Linux (Ubuntu 16.04 or 18.04)


	Python 3.6


	CUDA 10.1




NOTE:


	The main code should be able to support in Windows and macOS. (We did not experiment, but it should be possible to run if the environment is successfully installed.)


	CUDA version should be greater than 9.0 (CUDA >=9.0) so that can install [apex](https://github.com/NVIDIA/apex).




## Installation

We recommend using anaconda to create a new environment.


	Create a conda virtual environment and activate it.


```shell




conda create -n UW python=3.6 -y
conda activate uw


```






	Install PyTorch and torchvision following the [official instructions](https://pytorch.org/).





`shell
conda install pytorch==1.5.0 torchvision==0.6.0 cudatoolkit=10.1 -c pytorch
`





	Install build requirements and install addict.

`shell
pip install -r requirements.txt
pip install addict
`



	We support fp16, if want to use fp16 during training or testing, you can install apex.

`shell
git clone https://github.com/NVIDIA/apex
cd apex
pip install -v --disable-pip-version-check --no-cache-dir --global-option="--cpp_ext" --global-option="--cuda_ext" ./
# If the installation fails, you can try :
python setup.py install
`







            

          

      

      

    

  

    
      
          
            
  # Useful Tools

Most useful tools are in [tools](../tools/) folder

## Visualize Network Structure

You can use [visualize_network.py](../tools/visualize_network.py) to check your network structure

The method of using the file is as follows:


	init network layers in function _init_layers


	add parameters in cfg_model if need


	run:




`
cd tools/
python visualize_network.py
tensorboard --logdir runs/XXX                   # XXX means folder name
`
Usually you can see the network structure at http://localhost:6006/#

## Train Process Monitoring and Training Details Review

You can always know the details while traning (usually at http://localhost:8097/). We currently support visualize loss and image during training process. But at present, we only support manual addition loss and image.

The method of adding loss and image visualization are as follows:
```
losses[‘loss_XXX’] = loss_XXX.data.cpu()                # adding loss visualization

XXX = normimage(XXX, save_cfg=save_cfg)                 # adding image visualization
shows.append(XXX.transpose([2, 0, 1]))

```

Every training process we save a new log file and you can see the option and training details from this log file. Also, you can use tensorboard to visualize the loss curve:
`
cd XXXX                                                 # workdir root
tensorboard --logdir tf_logs/XXX                        # XXX means file name
`
## Test Time Argument x8

You can ues [test_TTAx8.py](../test_TTAx8.py) to use Test Time Argument(TTA)x8. Testing way is same as test.py

## Tensorflow to PyTorch

You can use [tf2torch.py](../tf2torch.py) to convert Tensorflow checkpoint to PyTorch checkpoint, which can be loaded by PyTorch Network.

The method of using the file is as follows:
1. change label name (checkpoint dir name)
2. init pytorch based network, it is important that the torch conv layer name should same as tf name!
3. change save path root.
4. run.

## Output Feature Map

You can use [output_featuremap.py](../tools/output_featuremap.py) to output the feature map of network middle layer.
The method of using the file is as follows:
1. change args.config and args.load_from root
2. add the layer name in name_list
3. change the output root and image root
4. run
`
python output_featuremap.py
`
## Get WaterNet Data

Copy from Water-Net-Code, it’s a MATLAB code, you can use [generate_test_data.m](../tools/get_waternet_data/generate_test_data.m) to obtain Histogram Equalization(HE), Gamma Correction(GC) and White Balance(WB) processed image.
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