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Abstract

Using the Large Scale Multi-llluminant dataset to predict the type of camera used to capture a picture. The data consists of three types of cameras capturing pictures
under various lighting and color conditions. We intend to train a model and predict the type of camera used.

Methods

The dataset being used contains images of the same scene with various lighting conditions captured with three types of cameras. We attempted to train a model to
predict the type of camera used using the Tensorflow Keras platform for Machine Learning. Analyzed the training results to see what has caused the said effects.

Experimental setup

« Large Scale Multi-llluminant (LSMI) Dataset that contains 7,486 images

« Captured with three different cameras

« More than 2,700 scenes

¢ Two or three illuminants.

« All images were pre-processed to crop them to squares and make them all the same size, 512x512 pixels.

Dataset
For each image in the dataset, the dataset provides:
« Pixel-wise ground truth illumination
The chromaticity of each illuminant in the scene
« The mixture ratio of illuminants per pixel.
The data consists of two types of cameras capturing pictures under various lighting and color conditions. The camera types are:

¢ Nikon
e Sony
* Samsung Galaxy

We employed data augmentation techniques to increase the amount of data available to our network and split our dataset into 80% training data, 20% validation data.

Data augmentation

In order to increase the performance of our network we used data augmentation to increase the amount of data available. To perform this augmentation we did the
following things:

« Flipped the image horizontally

« For each original and flipped image, apply a random rotation to the image at various angles

« Randomly cropped out parts of the image

« Translated the image frame

e Zoomed in randomly

Network

The network we trained consists of various Conv2D layers, each followed by a Batch Normalization layer and ReLU activation layer. At the end of the network is an
Average Pooling layer followed by Dropout Layer and a Dense layer with a Softmax activation at the end. We picked this network as similar networks have previously
been used for image classification so we thought it would be a good fit for our project.
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Results

We were able to train a model to obtain over 73% accuracy in predicting the type of camera used to capture a picture when using just 2 camera types and 70% when
using the 3 camera types. We think we may be able to achieve a higher accuracy by tuning hyper parameters, but we were not able to do this due to lack of time.



Results when using 2 camera types:
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Results when using 3 camera types:
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From the results we can see that the data is quickly finding a max accuracy and staying in that spot. This is most likely due to the fact that the dataset contains
multiple pictures of the same scene just under different lighting conditions, this makes it so the network is not easily able to distinguish each one apart.

Discussion
Cameras used are,
« Samsung Galaxy Note 20 Ultra
The Samsung Galaxy Note 20 Ultra features a triple camera setup on the back consisting of a main camera, a telephoto camera, and an ultra-wide camera.

The main camera has a resolution of 108 megapixels and uses a 1/1.33-inch sensor. This large sensor size allows for more light to be captured, resulting in better
low-light performance and improved detail in photos. The main camera also has optical image stabilization (OIS) to help reduce blur caused by camera shake.

The telephoto camera has a resolution of 12 megapixels and uses a 3x optical zoom lens, allowing you to take close-up photos from a distance without losing quality.
It also has OIS to help reduce blur in photos taken at longer focal lengths.

The ultra-wide camera has a resolution of 12 megapixels and a 120-degree field of view, allowing you to capture wide-angle shots that fit more of the scene into the
frame.

In addition to the rear camera setup, the Galaxy Note 20 Ultra also has a front-facing camera with a resolution of 10 megapixels for taking selfies and video calls.
* Nikon D810

The Nikon D810 is a professional DSLR camera that was released in 2014. It features a 36.3 megapixel full-frame CMOS sensor, which is a type of image sensor that
captures light and converts it into digital information. The sensor in the D810 is larger than the sensors found in most consumer-level cameras, which allows it to
capture more detail and perform better in low light conditions.

The D810's sensor has a native ISO range of 64-12,800, which can be expanded to ISO 32-51,200. This means that the camera is able to capture a wide range of
light levels, from bright daylight to dimly lit environments. The sensor also has a dynamic range of up to 14 stops, which allows the camera to capture a wide range of
tones from the darkest shadows to the brightest highlights in a scene.

In addition to its high resolution and wide dynamic range, the D810's sensor also has a low level of noise, which means that images taken with the camera will be
clean and detailed even at higher ISO values. This makes the D810 an ideal camera for a wide range of photography applications, including portrait, landscape, and
low light photography.

e Sony a9

The Sony a9 (also known as the Sony Alpha 9 or Sony A9) is a professional-grade mirrorless camera that was released in 2017. It features a full-frame stacked
CMOS image sensor with a resolution of 24.2 megapixels. The sensor is designed to be extremely fast and responsive, with a maximum continuous shooting speed
of up to 20 frames per second with no viewfinder blackout.

One of the standout features of the a9's sensor is its ability to read out data from the entire sensor at high speed, allowing for fast continuous shooting and fast
autofocus. The sensor also has a wide dynamic range and low noise levels, which helps to produce high-quality images with rich detail and low noise.

In addition to its still photography capabilities, the a9's sensor is also well-suited for video recording. It can capture 4K video at up to 60 frames per second, and has a
wide color gamut and high color depth to ensure that videos have accurate and vibrant colors.

Overall, the Sony a9's sensor is a high-performance device that is well-suited for a wide range of photography and videography applications.
The difference between the three camera sensors that could've possibly affected the images are,

1. Resolution: The Samsung Galaxy Note 20 Ultra has a main camera with a resolution of 108 megapixels, the Nikon D810 has a 36.3 megapixel sensor, and the
Sony 09 has a 24.2 megapixel sensor. This means that the images captured by the Galaxy Note 20 Ultra and D810 will likely be higher resolution than those
captured by the a9.

2. Dynamic range: The Nikon D810 has a dynamic range of up to 14 stops, while the Sony a9 has a dynamic range of up to 15 stops. This means that the D810
and a9 may be better able to capture a wide range of tones in a single image, from the darkest shadows to the brightest highlights.



3. Low light performance: The Samsung Galaxy Note 20 Ultra has a large 1/1.33-inch sensor, which allows it to capture more light and perform better in low light
conditions compared to the smaller sensors in the D810 and a9.

4. Autofocus: The Sony a9 has a fast, responsive autofocus system that is designed to track moving subjects and capture fast-moving action. It may be able to
capture sharper images of moving subjects compared to the D810 and Galaxy Note 20 Ultra.

5. Color accuracy: All three cameras have high-quality sensors and should be able to produce images with accurate colors. However, the Sony a9 has a wide
color gamut and high color depth, which may result in more vibrant and lifelike colors compared to the other two cameras.

Future Work

« Hyperparameter tuning as detailed previously.
« We believe using a bigger dataset could provide even better results when trying to predict the type of camera used to take a picture.

« If we could capture our own dataset it would be interesting to see how the network performs when changing the type of lens used to capture the picture, and
even swapping lenses between cameras to see what effect that would have on the prediction to better understand if the predictions coming from the network
are more closely tied to the lens being used or the type of camera.
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