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Flower Classification using CNN Layers
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Abstract 
In the era of advancement of technology, the growth of deep learning is increasing with the increase in the day to day activities around.Deep learning has been used to find several subjects such as face recognition, object detection, and face detection. Deep learning is a sub layer of AI and machine learning that is defined as the process of simulating the human brain. Neural networks are the foundation of deep learning.Deep learning is one of the sub layer of AI and ML,and is defined as the process of mimicing of human brain.Deep learning is based on neural networks .The concept of deep learning mimics how  human neurons sends signals to particular organ according to the task.We are using CNN for this model because for training the images,CNN is the best suited model.CNNs are a category of neural network that works to processing data with a grid-like architecture, such as pixels.The three layers involved in CNN are:
1. The convolution Layer
2. The pooling layer
3.The fully Convoluted layer
The first two layers i.e.,Convolution layer and pooling layer is used to identify the features in an image
The last layer ,Fully convoluted layer is used to extract the features in an image.
Our model is based on flower image classification.In this model,we used five different optimizers in calculating loss functions.The lower the loss function,gives the better model.
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2] However far we delve into technology, we are always finding ways to connect closer to our environment, or to be precise, nature. Every piece of advancement in technology has always been associated with either making the life of human being easier, or to understand the working of the life around us. Humankind has been studying on variety of species of plants, and their behaviours. One of the most beautiful aspects of a plant is its flowers. Though we know a huge number of flower species, there still numerous other species waiting out there to be discovered. Generally, different plants have a similar genetic source. This is the reason we find similar plants carrying distinguishing characteristics, which give rise to hybrid flower that is the mixture of traits from different flowers. Thousands of flowers flourish in a wide array of habitats across the globe. Even for botanical experts, manually identifying all of these species takes a long time.So, our project focuses on the idea of distinguishing the plants, and recognizing them, using optimizers in calculating loss functions. Though there have been works, and papers relating to this topic , They have used a single optimizer. Whereas we have used five optimizers and selected the one which has the least loss function.Blooms are regarded as the abundantlyprosporous part of the food cycle and ecosystem by nearly all six legged creatires. Thousands of flowers can be found in a wide range of locations all around the world.Manually identifying all of these flower species, even for botanical experts, is a challenging and least time-consuming task.

2.Related Works: 
There have been previous works and experimentations carried out on this current topic.All these works involve the use of a single optimizer.An optimizer is an algorithm or a method used to minimize the error function which is also called the loss function or to minimize the efficiency.Optimizers are referred to as the mathematical functions that are based on the learnable parameters of a model, such as weights and biases. Optimizers assist in determining how to alter the weights and learning rate of a neural network in order to minimize these losses. The top-1 and top-5 test error set rates for the network model were 37.5 percent and 17.0 percent discretely,  5. The best results during the ILSVRC2010 competition were 47.1 percent and 28.2 percent. 18.2% is the top error rate of the CNN described in this paper. A 16.4 percent inaccuracy rate is calculated by averaging the forecasts of five comparable CNNs. This dataset has error rates of 67.4 percent and 40.9 percent, respectively, due to the network described above but with the inclusion of a sixth consecutive convolutional layer over the last pooling layer.78.1% and 60.9% are the best published results aquired. In our work, we have used 5 optimizers to calculate the loss function. We have selected the optimizers which came out with least loss function, as it maximizes the efficiency of the production.
3. System Methodologies:
The dataset that we have used is downloaded from Tensorflow . This dataset consists of 3670 images 
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These images are preprocessed in such a way that ,we get better accuracies. The data is split into testing and training in the ratio of 20% and 80%respectively.The data is given more for training ,so that the model performs better. We chose convolution neural network for modelling because it behaves as a feed forward artificial neural network which is in turn used to evaluate visual images using a grid-like structure to process the input. "ConvNet" is another name for a CNN. In CNN, each of the existing neuron in the multiple layers are only connected to a small portion of the previous layer before it, rather than to all of the neurons in the layer before it. The Convolution layer, the pooling layer, and the fully convoluted layer are the three major layers that make up the Convolution Neural Network.Later we have used five different optimizers such as:
1.Stochastic Gradient Descent:Stochastic gradient descent by definition is a machine learning optimization approach for recognizing model parameters that best match expected and actual results.
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2.Adaptive Gradient Descent(AdaGrag):Stochastic gradient descent is a machine learning optimization adaptation for finding model parameters that match expected and actual findings the finest.
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3.AdaDelta:This optimizer instruments the Adadelta algorithm into the machine learning model. Adadelta optimization is a stochastic gradient descent type of method that tackles two issues: the rate of learning slows down during the training. The requirement for a dynamically regulated global learning rate.
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4.Adaptive Moment Estimation(Adam):Adam optimization is a type of stochastic gradient descent system put together from adaptive first order and adaptive second-order moment estimation that uses adaptive first- and second-order moment estimation.
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5.RMS-Prop(Root Mean Square Propagation):The RMSprop optimizer keeps vertical oscillations to a minimum. Based on this, there might be a way to increase our learning rate, which will permit our algorithm to take further horizontal steps in oder to converge faster. RMSprop and gradient descent have different methods for calculating gradients.
[image: RMSProp - Coding Ninjas CodeStudio]
The optimizers are chosen on the following grounds:
1.If the data is sparse, self-applicablemethods like Adagrad, AdaDElta, RMSprop, Adam are used.
2.RMSprop ,AdaDelta and Adam have similar effects in many cases.


4. Implementation:
Data Processing:
Firstly,We collected the data with 3670 images. We have imported gradio,numpy,matplotlib,PIL,tensorflow and keras.This step is completed before sending our pictures to the network, and it can help our process produce better results. We adjusted all of our pictures because they were different sizes and widths. Our model can be trained on the pictures after they have been adjusted and normalised.
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Gradio is a python library which allows you to quickly create an easy to use customized UI component for your ML model. Gradio is a Python package that may be installed simply with pip. Adding a Gradio interface to a project merely takes a few lines of code. This image was pre-processed. All of these photographs are scaled after preprocessing.We splitted the data in training and testing .Using this splitted data, we built a model.
After adjusting all the images,our model is ready to build with their labels As the input images are of different sizes of length and range, all are scaled accordingly.
MODELLING:
To build our model, We use CNN because it is used to visualize the images by processing the data with grid like topology.
CNN is a type of Deep Neural Networks which were designed from biological driven models.It is proven that CNN is very efficient for image processing kind of applications. In our model, we used three layers each of the convolution layer, the pooling layer and the fully convolution layer. In all of theselayers ,we used Relu activation function except the last layer as our model output needs 5 classes. We used softmax as activation function in the last layer .In this model, the images are taken as an input,a certain feature of an input image is taken by the convolution filters,and that refined filter or newly oeprated data goes into the pooling,which is called pooling layer.Pooling layer is a non-linear downsampling layer.And the similar process goes on like the respective convolution layer and the pooling layer. Atthe end of network, it goes to fully convoluted layer as it holds the collection of large data.[image: Basic CNN Architecture: Explaining 5 Layers of Convolutional Neural Network  | upGrad blog]
DEPLOYMENT:
In colab environment ,we showed a temporary deployment using gradio library . For the actual deployment, We used spyder and anaconda for deploying the code and deployed in Streamlit web app. As this is the local deployment, we used sharestreamlit to deploy globally.
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5. Result:  
The Google Colab environment was used for our experiment. Our model's accuracy during training and testing was assessed over a period of 10 epochs with a batch size of 256.By comparing epoch to epoch ,Adam gave us the lower loss function.



ADADELTA OPTIMIZER(FIG.1)						ADAGRAD  OPTIMIZER(FIG.2)
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ADAM OPTIMIZER(FIG.3)						RMS PROP OPTIMIZER(FIG.4)
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STOCHIASTIC GRADIENT DESCENT OPTIMIZER(FIG.5)
6.Conclusion:
In this paper we prove based on the Convolution neural network approach, that we trained an image, a flower image classifier to be candid, based on the Tensorflow flower dataset . The outcome of this model based on the five different optimizers, the Adam optimizer that gave the lower loss function when compared to other optimizers taken. Time ahead, we intend to design a model to add combined datasets and build a more efficient CNN model. Aside from the present application, we can expand the method that is put forward to be used in other classification deployments.
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