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ABSTRACT 

This report mainly focuses on the problem of transferring the style of real-life scenes 

into cartoon images by implementing previous work done by CartoonGAN and 

proposed a lighter and faster model, which is a very challenging and meaningful task 

in artistic style transfer and computer vision area. There are several existing methods 

have been proposed. There are several reasons that: 1) the transferred images don’t 

have really obvious cartoon features; 2) the transferred images usually have a great 

loss of content of original images; 3) the required network to do the transformation 

needs lots of memory capacity. Thus, the CartoonGAN have been proposed, a 

generative adversarial network (GAN) framework for cartoon stylization. This 

framework uses unpaired real-life images and cartoon images to do the training, 

which is very convenient. CartoonGAN also proposed two different loss functions 1) 

A formula which is a sparse regularization in the high-level feature maps of VGG 

network, also called semantic loss. This loss functions can deal with great style 

variation between real-life images and cartoon images. 2) An adversarial loss function 

for preventing loss of clear edges. By our implementation, this network needs very 

little memory capacity and can be able to generate quite good cartoon images, which 

outperforms state-of-arts methods. 

 

Keywords: Generative adversarial networks · Neural style transfer · Machine 

learning 
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CHAPTER 1. INTRODUCTION 

Motivation 

  Cartoon is widely used nowadays in our daily life. This popular art form has been 

used in many kinds of fields around us including film, education, amusement, even 

social interaction among teenagers. But currently, the way of produce anime still 

relies on traditional way, which is draw by human’s hands, this is very complicated. 

And as we all known, creating cartoons also needs professional knowledge and skills. 

For cartoon artists, it requires very careful consideration on how to draw every single 

line, color, and texture, which is very difficult and time consuming. For those people 

do not have professional skills, if we want to create our own anime, it is almost 

impossible. Therefore, the way that can automatically transform real-world images to 

high-quality cartoon-style images is very important and valuable. This technique not 

only save those artists’ time, it also allows those ordinary people like me to create our 

own animations. 

Technical Challenges 

   In this project, I mainly focus on the literature searching and coding. Thus, for me, 

there are several kinds of technical challenges:  

1) Preparation of datasets  

Because we want to train our on model, so we must prepare a dataset with two 

categories which are real-life images and cartoon images, fortunately they can be 

unpaired, and this dataset must be large enough and should contain images with 

landscape and huma face, so this is a big challenge for me. 

2) Programming for training model and use pre-trained model generate results 

We need to think about our own model’s architecture, and which must be 

implemented by ourselves by coding,  every layer of our model must be correct. 

Which need relatively good programming skills. And this is another big 

challenge for me. 

3) Programming for converting the model between different platforms and different 

types 

After we have trained our own model, we need to convert the trained model into 

different version for using in different platforms. For GUI on PC, the model in 

PyTorch version loading speed is much faster than the TensorFlow version.  For 

our web application, we need to transfer the TensorFlow model into 

TensorFlow.js version then we can use the model in the website. For our mobile 

application, we need to transfer the TensorFlow model into TensorFlow Lite 

version then we can use the model in our mobile application development. It is 

very difficult to successfully transfer the models between different platforms, 

there are lots of details involved. So, we must be careful when we are doing the 

transformation.  
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4) Programming for producing GUI to place model in it. 

After we have successfully converted our own model, we need to place the 

corresponding models in PC GUI and website for user’s convenient to use, and we 

also want to produce a mobile app, so we need to understand different 

programming language and platforms. 

Project Objectives 

  At the end period of this project, our goal is to implement our method by using the 

basement as CartoonGAN [1] with a comprehensive dataset and lighter model 

architecture to  generate a lighter and faster model.  Compare our method with 

CycleGAN [2] and CartoonGAN [1] with the model size and generation speed.  We 

are going to train our own GAN model and this model will able to generate high-

quality cartoon images in a short time and we expect that our model size is smaller 

than our basement architecture. Meanwhile, we are going to produce computer GUI, 

website and mobile app which allow our application users to generate their own 

animations on any platform in anywhere at any time they like. Every application runs 

on the localhost and our user don’t need to upload any personal information to the 

server. Finally, the user of our application is also able to download the result in their 

own devices which is for our user’s convenience to use and share their results. 
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CHAPTER 2. RELATED WORK 

2.1 Image synthesis with GANs  

A very stable and widely used way to do image synthesis is to use Generative 

Adversarial Networks [3,[4] which is also called GANs, which be very often used in 

producing art style images such as Image-to-Image Translation[5[6[7], Photo 

Blending [8], Clothing Translation, etc. GAN’s main architecture are two networks, 

which called generator and discriminator. And use the adversarial loss function which 

optimized by discriminator leads generator to produce the state-of -art result towards 

the target manifold [8]. There are several researches have proposed GAN models to 

do the image synthesis. But these GAN models need paired image set for training the 

model, which is not easy for people to find, it is a very big challenge. To solve this 

problem, CycleGAN [2] has been proposed, which is able to do the model training 

with unpaired image sets by training two sets of GAN models synchronously. But this 

model converges very slowly which is a time-consuming training process. Then the 

CartoonGAN [1] has be proposed, which only needs one GAN model with unpaired 

image data for training and can finally generate very good results. 

2.2 Image-to-Image Translation 

Image-to-Image Translation [5[6[7] mainly focus on learning the mapping between 

the input and output image domains. Its applications include different object matching, 

photo enhancement [9], season transfer, etc. Recently, CycleGAN [2] have been 

proposed which is able to do the transformation of unpaired images (i.e. different 

landscape style transfer, different type of similar object transfer). In this paper, we use 

an unpaired image-to-image translation model which is CartoonGAN [1] for image 

cartoonization.  

2.3 Network architectures  

Many researches show that deep neural networks can perform well to solve very 

complex problems, however they can also be very difficult to do the training process 

because of the vanishing gradient problem [10]. There is a very good structure which 

called residual blocks [11] which can make the training process easier. The other 

important way, Leaky ReLu (LReLU) [12] is a very good activate function which has 

been widely used in deep neural networks which is able to speed up the training 

process which  allows small negative values when the input is less than zero. And 

further, there are more techniques called batch normalization [13] which is a 

technique for training very deep neural networks that standardizes the inputs to a layer 

for each mini-batch. In the CartoonGAN we have adopt, it uses all these very good 

techniques to speed up the training speed of GAN. 
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CHAPTER 3. PROJECT EXECUTION SCHEDULE 

 

 

Figure 1: Project execution schedule part01. 

 

Figure 2: Project execution schedule part02. 
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Figure 3 Project execution schedule part03. 

 

Figure 4 Complete project execution schedule. 

For reading convenience, we divide our project execution schedule representing by 

Gantt Chart into 3 parts, the whole chart is still provided as Figure 4 and can be 

downloaded from word document. My contributions are highlighted by red on the 

progress bar. Thus, it is very convenient to see what my contribution in this project is. 
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CHAPTER 4. DESIGN 

4.1 Model architecture 

A GAN model contains two kinds of CNNs. One is called generator G which is 

trained to generate some results for discriminator. And another one is exactly 

discriminator D which helps to classify whether the image is a real-world image or is 

a cartoon image. CartoonGAN [1] design both generator and discriminator network 

with relatively simple architecture and we have proposed a lighter generator than 

CartoonGAN[1] which can reduce the model size and we have the better generation 

speed according to experiments, the details will be introduced next: 

The generator, which is on the usages of transforming input images to anime styles, 

which consists of fourteen layers; started from flat convolution stage with 3 blocks 

which are Conv, normalization layer and LReLU [12] respectively , two Down-Conv 

for down-convolution, eight indentity residual blocks for significantly reducing the 

number of parameters, 2 blocks for up-convolution, and end with 1 convolution layer 

with 7 × 7 kernels. We also use just two conv layers instead of 4 layers with Norm 

and ReLU as down-conv block to improve the architecture of CartoonGAN model to 

let the generator becomes lighter.  

The discriminator network, used to classify an image is a input image from human or 

a cartoon style image, consists of 5 layers; started from a flat convolution stage 3 

blocks which are Conv and LReLU respectively, two down-convolutions, one 

reconstruction layer, finally end with 1 convolution layer with 7 × 7 kernels. Here 

CartoonGAN use Leaky ReLU which also called LReLU [12] with learning rate α = 

0.2 after every normalization. The architecture of our model is shown in Figure 5 and 

Figure 6 shows details about model block, in which we can have a very clear 

overview of our model. 

As we all known, the Max pooling is a downsampling strategy in a neural network 

reduce the size of feature map in order to do the classification. But there will be a  

significant information loss due to this operation. In order to avoid this information 

loss, the Down-Conv block may help. The structure of Down-Conv block and 

Residual block are shown in Figure 6. In Down-Conv block, a new downsampling 

operation is used, and the purpose of this block is same as the Max pooling - making 

the resolution of feature maps become lower after going through it. Down-Conv block 

have two strides, the left-hand stride consists of the depthwise convolution layers 

followed by an instance normalization layer and end with a normal Conv layer. On 

the right-hand stride there is a typical Conv-Norm-ReLU block which consists of a 

convolution block followed by a normal instance layer end up with a ReLU  activate 

function. And after this block there is another block has the complete same 

architecture as the left-hand stride. We combine these two strides’ output together 

with an  addition and transmit it into another normalization layer followed by a ReLU  

activate function. After these group convolution operations, we need to do the channel 

shuffle to reshape the feature map for other layers’ convenience to use. After going 

through this Down-Conv block, the size of feature maps is reduced to the half of the 

original one. 



Image Cartoonizer  

15 of 36  09 June 2021 

 

Figure 5 Model Architecture with generator and discriminator. The character on each layer is 

kernel size (k), number of feature maps (n) and strids (s) And W refers to the width of layer and H 

refers to the height of layer 

 

Figure 6 The architectures of Down-Conv block and Residual block the ⊕ indicates the element-

wise addition which also called concat in machine learning. 
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By using the residual block, we can skip training some layers so we can reduce the 

parameter of our model and make our model lighter and training faster. The structure 

of Residual block is shown in Figure 6, which start with a typical Conv-Norm-ReLU 

block we have mentioned before, and followed by a depthwise convolution block and 

after normalization again, we deliver the output through a Conv-Norm-ReLU block 

again. By this way, it can significantly reduce the workload of network. 

As the detail shown in Figure 6, we use different generator with CartoonGAN [1] 

which is exactly a improved light version of it by using the improved Down-Conv 

block with depthwise Conv and also a improved version of Residual block , so our 

model is able to have less memory capacity and can generate result even faster than 

the model of CartoonGAN [1]. 

4.2 Loss Function 

The loss function which proposed by CartoonGAN [1]  contains two parts as 

we mentioned before:  

1) The adversarial loss  which lead the generator to achieve its desired 

work, which also can measure how well these two networks combined together 

can transfer the real-world image to cartoon image. Researchers of CartoonGAN 

[1] found out that the clear edges is an very important feature of cartoon image, 

but these edges are usually very small, so an output image without clear edges but 

with correct shading is very likely to mislead the discriminator trained with a 

standard loss. To solve this problem, the training cartoon images dataset 

 they generate a set of images by 

remove those clear edges in , E is the set of cartoon style image without 

clear edges by detect edge pixels with Canny edge detector, dilate the edge, finally 

apply Gaussian filter to do the smoothing. Then finally we got the adversarial loss 

function as: 

 

Note that  means the outputs of generator for each image pk in the real-

world image. 

2) The content loss  which can be seen as a evaluation of how well the 

valuable things of original image is saved. In CartoonGAN [1], they use the high-

level feature maps in the VGG network [30] pre-trained weights by [27], finally 

the content loss function is defined: 
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3) In the end the whole loss function is easily defined as: 

 

Note that  is a parameter used to counterpoising these two loss functions. 

According to [1], we have assign  = 10. We need to optimize this loss function 

to find its local minima then we can finish the training process. 

4.3 Initialization phase 

GAN is a nonlinear model, so the optimization problem is exactly a a minimax 

problem [13] by finding the local minimum. To let the loss function converge faster, 

the researchers of CartoonGAN[1] proposed a initialization phase which is to train the 

generator G with content loss with 10 epochs, then the convergence become faster, so 

this also must be included in our project because it is very important to save the 

convergence time in deep learning problem. 

4.4 Training 

Traditional machine learning project needs paired training data for example: the 

original source real world images with corresponding transferred anime images. And 

training a model needs large amount of training data which is very difficult to collect. 

This is exactly the advantage of our model, our model is very easy to be trained, its 

training data just needs two sets of unpaired training images: one set of any real-world 

images and one set of random anime images which is very easy to prepare and use. It 

is very helpful is we pre-train the Generator first which helps the GAN to reach the 

local minimum. So, we pre-trained the Generator with the loss function first with only 

one epoch with learning rate 1x10-4, after this we trained both of our Generator and 

Discriminator with l0 epochs with learning rate 8x10-4. Using VGG19 pre-trained 

weights also helps us to accomplish the training process faster and make our model 

more accurate. In our  code we have used the Tensorborad to have a clear review of 

how the training is processed. 

4.5 Design of model application 

After we have trained the model, it worth nothing unless we can make some benefits 

and get some result from it. For our computer science student, it is easy to use python 

and command line to generate some results follow the instructions. But for those who 

don’t know anything about programming, it is very difficult for them to use python 

and command lines.  Therefore, we decide to make some GUI or applications to allow 

users to generate their own result themselves. Our aim is to do as perfect as we can, so 

we decide to implement application on as much platform as we can, which includes 

PC GUI, web application and mobile application on Android. And of course, an 

application needs to be designed carefully, we use PyTorch and Tkinter to implement 

the GUI on PC. And for the web application we use the TensorFlow.js embedded in 

HTML with CSS and Javascript to do the implementation. For the mobile application, 

we decide to implement it on Android system by using Android Studio and 

TensorFlow Lite. For every application’s structure we drew a blueprint for it which 

can be accessed in our git depository.  
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CHAPTER 5. IMPLEMENTATION 

5.1 Data 

We have prepared two categories of datasets to do the training of CartoonGAN model: 

a set of images from real world and cartoon style pictures. And the dataset for testing 

are all real-world images we use the trained model to generate cartoon style images 

using the real-world images in the testing dataset to see if the result is acceptable or 

not. 

Real-world image dataset: we use the images which have been used for training data 

for CycleGAN [2]. There are totally 6,656 images we used for training and testing, 

and we also search some real-world images comes around ourselves to ensure the 

credibility of the performance generate by our model. 

Cartoon style image dataset: For this part, we know that different cartoon artists have 

their own style to draw their animations, so we widely choose three different kinds of 

most popular cartoon style images which produced by different artists: training the 

Shinkai style model  we have used 1580 cartoon style images are chosen from the 

cartoon film “Your Name” which directed by Makoto Shinkai are used for. For 

training the Paprika style model, 1673 cartoon style images are chosen from the 

cartoon film “Paprika” which directed by Kon Satoshi are used. For training the 

Miyazaki Hayao style model, 1803 cartoon style images are chosen from the cartoon 

film “Spirited Away” which directed by Miyazaki Hayao are used.  

5.2 Model training and saving using TensorFlow and Python 

TensorFlow is an end-to-end open source platform for machine learning, which 

provides a comprehensive, flexible ecosystem of tools, libraries and resources let 

people develop their own machine learning projects. We use the python and 

TensorFlow to do the programming part for our project. By using TensorFlow, it is 

very convenient for us to do the model training and saving. In our project, we have a 

complete code system for model training, model saving, using model to generate 

cartoon images, and finally we also have GUI and website code. Our model is trained 

on a Nvidia 1080ti GPU. 

5.2.1  Generator and Discriminator implementation 

Here is some sample code of  how we implement the generator and discriminator in 

our GAN model. 

def G(self, initialization, reuse=False, scope="G"): 

chan = self.channel 

with tf.variable_scope(scope, reuse=reuse) : 

m = convolution(initialization, chan, k=7, s=1, flow=3, pad_type='mode2', 

user_control=False, scope='convolution') 

m = normalization(m, scope='normalization') 

m = relu(m) 
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for i in range(2) : 

    m = convolution(m, chan*2, k=3, s=2, flow=1, user_control=False,) 

    m = convolution(m, chan*2, k=3, s=1, flow=1, user_control=False, scope='type1_cv')) 

    m = normalization(m, scope='normaliztion’) 

    m = relu(m) 

    chan = chan * 0.3 

for j in range(self.p_goal): 

    m = residual_block(m, chan, user_control=False, scope='residual_block' + str(j)) 

for k in range(2) : 

    m = downconv(m, chan//2, k=3, s=2, user_control=False, 

scope='depthwise_conv'+str(k)) 

    m = convolution(m, chan//2, k=3, s=1, flow=1, user_control=False, 

scope='upper_cv')) 

    m = normalization(m, scope='up_noramlization'+str(i)) 

    m = relu(m) 

    chan = chan // 3 

m = convolution(m, chan=self.img_rgb, k=7, s=2, flow=3, padding_type='mode2', 

user_control=False, scope='G_logiin') 

m = tan(m) 

return m 

We implement the generator layer by layer as we have mentioned in CHAPTER 4 by 

using the function in TensorFlow, which can be used in the training part. 

5.2.2  Model training and saving 

Here is some sample code of model training process 

Model training: 

def train(self) 

    tf.parameters_initializer().excute() 

    self.pewserver = tf.train.Saver() 

    self.singer = tf.summary.FileWriter(self.mark_path + '/' + self.model_path, 

self.sess.map) 

    success, marker = self.load(self.ckpt_path) 

    if success: 

        init_inter = (int)(marker / self.inter) 

        start_mark = ckpt_number - start_iter * self.inter 

        number = marker 
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        print("successfully load the weight") 

    else: 

        init_epoch = 0 

       begin_mark = 0 

        marker = 1 

        print(" cannot load the weight") 

We define the model writer to write the information of training process to the logger 

for our convenience to have idea about the error and the training information during 

training process. And we define the model saver to save each training check points 

during the training process.  

begin_time = time.time() 

network_generator_loss = -1. 

it = self.begin_it 

for iter in range(now_iter, self.iter): 

if self.rot_mark : 

    it = self.begin_it * pow(0.7, iter // self.rot_iter) 

for j in range(begin_group_num, self.epochs): 

    gen_input_set = {self.it : it } 

    if iter < self.begin_iter : 

        input_figures, anime_figures, _, vgglost, conclusion = 

self.sess.run([self.train_image, self.anime_image,self.begin_localmin, self.Vgg, 

self.D_loss_combine], input_set = train_input_set) 

        self.writer.write_conclusiom(conclusion, marker) 

        print("iter: [%3d] vgglost: %.9f" % (iter, j, self.iteration, time.time() - 

begin_time, vgglost)) 

    else : 

        _, discrimlost, conclusion = self.good.excute[self.D_minima, self.D_loss, 

self.D_combine], input_set = train_input_set) 

        self.writer. write_conclusiom (conclusion, marker) 

We initialize the generator of our GAN model if we have not started the training 

process yet , otherwise we update our discriminator during this iteration using the 

training checkpoint of last iteration. 

      generatlost = 0 

        if (mark - 5) % self.x_jduge == 5 : 

            input_images, anime_figures, _, generatlost, conclusion = 

self.sess.run([self.train_image, self.anime_image, self.G_converge, self.G, 

self.Gen_l_combine], input_set = t_input_set) 

            self.writer.add_summary(conclusion, mark) 
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            generator_loss = generatlost 

        if generatlost == None: 

            generatlost = generator_loss 

        print("Iter: [%4d] [%3d/%3d] time: %4.4f discrimlost: %.5f, 

generatlost: %.8f" % (Iter, idx, self.epoch, time.time() - start_time, discrimlost, 

generatlost)) 

We update the generator of our GAN model each iteration using the training 

checkpoint of last iteration. And update the loss of our generator as well. After each 

epoch we output the loss of our generator and discriminator of this epoch into our 

logger by the writer we have defined previously. 

If the training epoch does not reach the target epoch, then we keep training and load 

the previous training checkpoints and continue to do the training for the next epoch, if 

the training epoch reached the target epoch, we extract the well-trained model and 

save the last iteration’s checkpoint as the final result. And there is also a timer locate 

in our code to show the whole training process. 

And here are some figures shows the overview of Tensorboard and change of input 

data to show the how the loss function reaches the local minima and how real-world 

image changes into anime images during the training process.  

 

Figure 7 Loss information during training process 
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Figure 8 Image changes during training process 

Model saving: 

def save(self, ckpt , iter): 

 ckpt_path = os.path.join(ckpt_path, self.model_path) 

  

 if not os.path.exists(ckpt_path): 

  os.makedirs(ckpt_path) 

 self.preserver.preserve(self.model, os.path.join(ckpt_path, 

self.ifrencer_name + '.model'), overall_iter=iter) 

Our system can save the trained model into three different formats: The pre-trained 

model weights in .npy format, the model checkpoint format and the complete model 

in model.h5 format, which for user’s convenience to use these different type of model 

to do the conversion to generate other model formats and use them in other platforms. 

5.3 Coding for GUI, website, and mobile application 

At the mid stage of our project plan, we are going to do the coding for producing GUI, 

web app and mobile app to place the generated model in it for users’ convenience to 

generate their own cartoon style image. Because for those who doesn’t know the 

programming skills at all, they are not able to use python to generate their cartoon 

image. Thus, produce GUI or web app is very necessary. 

For the PC GUI programming, we are going to use Tkinter combine with Pytorch 

using Python language to produce a runnable and simple GUI for user being able to 

generate image in local environment without Internet. Here is an overview of our web 

app shown in Figure 9: 
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Figure 9 Overview of our PC GUI 

We first convert the TensorFlow saved model into PyTorch version by converter 

using python then we can use this PyTorch model to generate results because models 

in PyTorch version is much easier to load and the loading speed of model is faster too. 

Using Tkinter to produce a very beautiful GUI is really difficult, we have tried our 

best to make our GUI looks clean and beautiful. There is a button allows user to send 

their own image to the GUI and user can select 4 different types of models they like. 

If user’s computer does not locate a GPU then user can choose using the CPU to 

generate the anime picture, and of course using GPU the generate is much faster than 

using CPU. Finally, there is a button to do the transformation and there is a progress 

bar under the button to show the generation progress. And after the transformation, 

user can have a clear view about the result and original image by which user can have 

a comparation and evaluation about the result. And user can also download the result 

image into their own device, and they can use this result in anywhere they would like 

to. 

For the web application programming, we are going to use TensorFlow.js combine 

with JavaScript and HTML language to produce a runnable and stable web app which 

allows users to produce their own cartoon style images online. Currently the website 

is available on IP address: http://8.134.118.98/ , in the future we are going to register  

a meaningful domain name and combine with the IP address. Here is an overview of 

our web app shown in Figure 10: 

http://8.134.118.98/
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Figure 10 Overview of our web application 

We design this web application according to the structure of PC GUI. We need to 

transfer the TensorFlow saved model into the TensorFlow.js version first then we can 

embed it into the JavaScript function. Then similar to the structure of PC GUI, we 

allow user to try some examples provided by us, and also allow the user to upload 

their own image and generate their own cartoon images with 4 different types of 

cartoon models. And they can also download the result into their own device after the 

generation. 

For the mobile app programming, we are going to use TensorFlow Lite using Kotlin 

to produce a runnable and simple app for user being able to generate their own 

cartoon style image on their mobile phones. We first need to convert the saved 

TensorFlow model into TensorFlow Lite version then we can use it in the Android 

application. We use the TFLiteConverter available in the official website of 

TensorFlow Lite. Here is an overview of our mobile application shown in Figure 11:  

 

Figure 11 Overview of our mobile application 
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In our mobile application, users are allowed to captured the real-time image of 

themselves and generate the cartoonized image immediately, and users are also 

allowed to select their own images saved in their mobile phones, then after the 

generation they can also save the result into their mobile phone. 
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CHAPTER 6. Testing 

In the Testing part, we use the regression test [15] to make sure our project system 

works well. In our project system, we have written a python script called “Logger.py” 

which can report and record the debug results each time we do the testing, here is the 

code for logger: 

def get_logger(name, logger_file=None, debug=False): 
 level = logging.DEBUG if debug else logging.INFO 
 logger = logging.getLogger(name) 
    formatter = logging.Formatter( 
        "[%(time)s] [%(name)s] [%(level)s] %(message)s", 
        "%Y-%m-%d %H:%M:%S") 
    stdhandler = logging.StreamHandler(sys.stdout) 
    stdhandler.setFormatter(formatter) 
    logger.addHandler(stdhandler) 
    if log_file is not None: 
        filehandler = logging.StreamHandler(open(logger_file, "a")) 
        filehandler.setFormatter(formatter) 
        logger.addHandler(fhandler) 
    logger.propagate = False 
    logger.setLevel(lvl) 

return logger 
 

For regression testing, we do the testing whenever we have done the programming for 

a new function such as model training, model saving, image generating, etc. to see if 

there is any bug occurs in the original code. By referencing the record of our debug 

logger, we know what error comes out and we will find ways to solve them. And 

during our testing, we are always following these rules: 

1. Never merge our code unless it passes all the debug testing. 

2. Always do the testing for the code and functions which are newly introduced. 

3. When the bug occurs, always do the recording which can be the reference for us to 

fix it. 

For ensuring our models and applications works as we expected, we follow an typical 

model of the traditional testing process [19] shown in f. 

 

Figure 12 Software testing model 

Test cases are specifications of the inputs to the test and the expected output from the 

program, plus a statement of what is being tested. Here are some tables shows our 

testing process and the test cases we have designed. 
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Description Check the generation result of our four types of trained models 

Test Data Random images from the Internet 

Assumptions 

1) The models are loading successfully. 

2) The images are fed into model, and model runs correctly 

3) The result images are generated 

4) The results are autosaved into the local device 

Test Steps 

For each models in all 4 models: 

1) Use the command line tool of our operating system to start 

the generate python program. 

After the result images are autosaved: 

2) Compare the output image with the original image 

3) Record the result divide them into 4 categories according to 

the type of model and repeat step 4, until all the images are 

fed into the model and the results are autosaved. 

Goal The  result cartoon image should have good quality. 

Result The overall result is good. 

Table 1 Testing of 4 types of model 
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CHAPTER 7. EVALUATION 

Evaluation of Generative Adversarial Network is always a very complicated task, 

especially in this case, our result is an image. [16] has proposed a quantitative 

evaluation to evaluate the performance of generator by the accuracy of generated 

cartoon style image and evaluate the performance of discriminator by the accuracy of 

original image content preserving. By referring to Fig.1 our discriminator has already 

evaluates both of content and style during each epoch using loss function. So here we 

perform an evaluation for the quality of transferred image base on human objects. 

Figure 13 has shown some results generated by our model, by using comparation of 

original images and transferred images, we can have a very clear overview of our 

model’s performance. 

 

 

Figure 13 Some performance of our model. 



Image Cartoonizer  

29 of 36  09 June 2021 

We can see that Figure 13 Some performance of our model. shows that the 

comparation of original images and transferred images. Our model able to generate 

cartoon style images, which meets our project objective.  

 

Figure 14 Result from Shinkai model 

 

Figure 15 Result from Hayao model 

 

Figure 16 Result from Paprika model 
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Figure 17 Result from Hosoda model 

Below figures show the result of our different models, we can see that the result from 

different model are significantly different, and all the results are quite good, for 

different models, the colour and details are all different. For this test image, we think 

the result from Hosoda model is the best, and of course this evaluation is very 

subjective everyone has his own opinion about the result. 

At the end of our project period, we are going to make a survey for UM students and 

professors to evaluate our results for the quality evaluation. We are going to make a 

survey based on Google Survey app and record the results for the reference to 

evaluate the performance of our model.  

Error! Reference source not found. shows the comparation of our models and 

CartoonGAN [1] model. After all the work have done, we will compare our results 

with CartoonGAN’s [1] result to see if we can replicate their result perfectly or even 

better than it. Currently we can see our model is lighter than CartoonGAN [1] and our 

model’s inference time is faster than CartoonGAN [1]. 

 

Table 2 The Model Performance Comparation 

Network Model Size Inference Time 

CartoonGAN 46.74M 51 ms per image 

Ours 16.41M 46 ms per image 
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CHAPTER 8. DISCUSSION 

By referring the results shows in Figure 13 we can see the generated images have 

preserved very fine contents and details of original images. At the same time, the 

cartoon style is very obviously in our generated images, so we are very happy to see 

our model have succeed in the style transfer part. For discussion, there are several 

points we are satisfied with our project:  

1)  Successful coding: All our codes include model training code and model saving 

code run successfully and can generate desired results. And our website app is still 

able to run successfully and generate some results.  

2) Successful style transferring: as we have mentioned before, we have very good 

cartoon style result images which generated by our model.  

3) Successful project planning: up to now, we have almost achieved every goal 

which we have planned.   

4) Successful application implementation: the implementation of application on 

multiple platforms is obviously very difficult, it requires different kinds of 

knowledge and multiple programming skills. We develop the applications 

successfully and the results are very good, layouts of our applications are clean 

and beautiful. This is very a valuable advantage of our project. 

But of course, if there are some points we are satisfied with, then there must exist 

some point we are disappointed with:  

1)  Our main task in this project is to replicate and improve what CartoonGAN [1] 

have previously done, I think if we still have time, we are going to think above 

how to improved loss functions.  

2)  Our web app is only able to generate small to medium size of pictures in a short 

time, if user doesn’t have very well computer configuration, they may not able to 

get high-quality result because the computer is very likely to be crashed if they 

want to transfer some very large pictures.  

3) We mainly focus on the image transfer in this project, we can also do something 

about video transfer, to generate some cartoon videos that will be much funnier 

for the users and we will get more satisfaction too.   

4) Our models’ performance on human face is not good due to our training dataset. 

In our training dataset, we mainly use the images contains landscape and non-

human objects, so if we want to have a good performance on human face, we need 

to prepare a more comprehensive training dataset contain lots of human faces. 

5) The layout of our mobile application is not good enough, it is too simple to lose 

some basic functions such as the main interface and the menu let user to select if 

they want to use the camera without just show the camera with user’s face which 

may make user feel uncomfortable. 
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CHAPTER 9. ETHICS AND PROFESSIONAL 

CONDUCT 

After our consideration, there are mainly three potential issues about the ethics and 

professional conduct in our project: 

1. Issue about data 

Our dataset is a little bit sensitive because which is collected from four 

different cartoon films produced by four different authors, so this may cause 

some issues because we don’t have the copyright of those film screenshots. 

But we just use them for our training purpose, and we won’t share them to 

anyone who is unauthorized, and we are not going to use them for any 

business usage. So, normally there won’t exist any privacy and copyright issue 

unless our dataset is leaked out to some authorized users. So we have some 

secret protections regarding handling and storing the dataset: 1) The complete 

dataset can be only accessed by my personal computer with two secret keys to 

protect the system, no one can get access to the dataset without my 

permission.2) All the images in the dataset are place in a zip file with a 

password and PGP encryption, only person who knows the password and the 

PGP secret key can get these images. For the accuracy of the data, our training 

images are all captured by the professional screenshot tool. Both horizontal 

and vertical resolution of the images are larger than 96 dpi, which is clear and 

accurate enough to do the training. 

2. Issue about coding 

All the training and testing data are implement by ourselves, but because 

we use the TensorFlow which is the open source platform, so many functions 

and codes are available on it and we can’t avoid that there will be some similar 

function in our program. As we have mentioned, the structure of the model are 

strictly composed of one layer followed by another, so avoid that there will be 

some similar structure of the program. But because this is an open source 

architecture and platform, so we have right to use these functions and model 

structures. And for the application development, we develop our own 

applications, so we have the copyright of them and we ensure we don’t use 

anyone else’s code during the implementation. In the matter of project 

specifications or objectives, we put effort to comprehend them. In order to do 

so, we had group meetings every month to discuss the issues we had. To make 

sure the final product meet with the exact requirements, testing and debugging 

are of great importance. The testing cases and the method we used are 

illustrated in CHAPTER 6, in testing we also had the chance to apply what we 

learned as theories practically.  

3. Other issues 

For other issues such as the contribution to society and human well-being, this 

application will help user to generate their own cartoon images which benefit 

for user’s own interest and it wouldn't cause negative consequences on 
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computer systems. And also, for the user’s privacy rights, our applications are 

all run in the localhost and user don’t need to upload any information to the 

Internet same as the web application: Any data is located in the browser, 

nothing is uploaded to server so you don't need to worry about privacy issue. 

Therefore, this application won’t do any harm to the society. 

 

As it is revealed in the in code of conduct of software engineers, the developers shall 

accept the full responsibility of their own work and they are accountable for any 

problems which arise relating to their work. Being a developer of this program, I take 

full responsibility for my own work, and I am accountable for any ethical issues 

which might occur during the usage of this program. All these three potential issues I 

proposed can be further improved in the future, we should put more attention on these 

problems and improve our project as much as possible. 
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CHAPTER 10. CONCLUSIONS 

In this project, we use different architecture base on the CartoonGAN [1] which is 

exactly a light version of it to improve the model size and interference time. Our 

model can generate good cartoon style image automatically and we will widely 

develop three kind of app for users’ convenience to use.  Based on our project, people 

are able to generate their own cartoon images base on the landscape, favourite neutral 

object even their own personal selfie. And our application is widely including PC, 

website and mobile platforms which are all beautiful and friendly for users. This 

report discusses the segmentation method and other related processing approaches 

that I contributed to this project, as well as the functions that I designed and 

implemented for the program. 

There are several problems not addressed in our project: 1) Comparation between our 

image results and other models such as CycleGAN [2], NST [18] , etc. Because this is 

a very objective evaluation task. 2) How to get local facial features to improve 

cartoon transformation for human face. 

There are several problems have not answered in this report:1) How we push our web 

app online. 2) Whether we can get a better architecture and loss function for GAN 

model to generate better results. 3) When we are going to release our whole project 

code. 

In the future, we still have several works to do: 1) Study more about GAN and 

propose an improved loss function 2) Generate better model so that computer with 

low configuration can still generate relatively high-quality images. 3) Integrate the 

function which can transfer videos to cartoon style videos. 4) Training our model with 

larger dataset. Overall, this is a very valuable and good project which can be further 

improved.  
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CHAPTER 12. APPENDIX 

12.1 Hardware requirement 

We trained our model on computer with NVIDIA RTX 1080ti GPU. Thus, your 

computer hardware should be at least higher than this computer configuration. 

12.2 Software requirement 

In the machine you are going to run this project, the following environment are 

needed: 

⚫ Python 3.6 or higher version 

⚫ The newest version of TensorFlow-gpu 

⚫ Cudnn and CUDA according to types of GPU in your computer 

⚫ Tqdm 

⚫ keras-contrib 

⚫ tb-nightly 

⚫ OpenCV 

⚫ Numpy 

⚫ Glob 

⚫ Argparse 

⚫ Yarn 


