CS688/WST665
Programming Assignment #2
Due Oct.-11 (Tu.) (before 11:59pm)
Objective: Understand a basic image retrieval.
Developing environment: Linux OS with python is recommended when extracting CNN features. We recommend to use TensorFlow. Any other environments and programming languages are also okay for the homework, but TAs cannot provide supports on other settings.

Requirements:
1) The original UKBenchmark has 2550 categories and each category has 4 images that show the same object. Our goal is to identify other three similar images given an input image in each category. However, handling them requires advanced techniques. In this homework, we will handle only a subset of the benchmark.
a. There are two image folders: the first one for test images to extract CNN feature, and second one for query images.
b. You can extract the image feature from test images using pre-trained CNN structure and fetch each query image from the query image folder and found similar images from the test image folders.
2) Given a query image, perform the exhaustive search to all the images contained in the test image folder and report top four images that are most similar to the query image.
a. Use CNN features that you have extracted from pre-trained VGG16 model (See the Hint.); you can also extract the feature in other layer.
b. For the similarity, you can simply use the Euclidean distance as the similarity function between two features computed from two images.
3) Perform 2) for each category in the query image folder, and measure average Precision@4 (how many images in the same category to the query image are found given a query image) and how much time it takes to process all the 250 queries.  (10 pts)
a. When you compute Precision@4, include the query image if the image is identified in the similar image lists.
4) What are problems that you have noticed with this simple approach? Think about them in the context of web-scale image databases. How can you address those problems?  (5 pts)
Deliveries:
1) Binary and a source file [ ex) main.cpp with vgg16_example.py, that contains operations to perform the requirements without extracted feature file]
2) A report that contains a few examples of your query images and their identified, similar images based on your method. The report should point out the average Precision@4 and the computation time, followed by your thoughts for Requirement 4).
3) Send your work (binary, source files, and report document)  to TA, (retupmoc@kaist.ac.kr, Taeyoung Kim)
Policies: 
1) Everyone must turn in their own assignment. You can collaborate with others, but any work that you turn in should be your own 
