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Main Innovations and Contribution



In their paper Learning What and Where to Draw, the authors build off of the notion of using Generative Adversarial Networks (GANs) to synthesize real-world images based off of a text description or label. The authors believe by incorporating finer grained details of the image such as a specific body part, action, and location on the image, a GAN can create more realistic and complex scenes. In order to accomplish this, the authors present a new model: Generative Adversarial What-Where Network (GAWWN) whose primary goal is to generate images based on text input of what should be in the image and where those elements should be located in the image. The major contributions of this model is to generate more realistic and higher resolution images based on the textual input, building a framework to isolate specific locations and features in the image, and finally a new dataset for tagging human poses for use in GAWWNs [2]. The conditional GAN classifies an input as valid if the image looks realistic and matches the input context. A convolution and recurrent text encoder is used to learn a classification function between the images and the text descriptions. As each image has multiple description captions, the image encoder takes the average of the 4 captions. The GAWWN consists of a bounding box and keypoint-conditional models. The Bounding box models takes input noise and the text embedding from the encoder and forms a feature map spatially warped to fit the normalized bounding box coordinates. Convolution and pooling operations are performed to reduce the spatial dimention back to 1 x 1 [2]. The keypoint-conditional text-to-image model processes the keypoint locations into a feature map. Each channel in the feature map corresponds to a body. After applied to a 2-stride convolution, the resulting vector has information on the content and part locations.
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Datasets



The main datasets used is Caltech-UCSD Birds (CUB) and MPII Human Pose (MPH). CUB contains 11,788 images of birds across 200 species. The CUB images are augmented by the authors previous work on the dataset which trained a text encoder to improve image recognition and classification [3]. These included 10 single-sentence text descriptions on each bird image, the location of the bird via a bounding box, the x, y coordinates of 15 bird parts, and whether each of the 15 bird parts is visible in the current image. The MPH dataset contains over 25,000 images of 40,000 people. Each image is annotated with the x, y positions of up to 16 body joints and covers 410 human activities [1]. The authors collected 3 single-sentence text descriptions using Amazon’s Mechanical Turk to crowdsource workers to provide a description of the person and the activity being performed in each image. Only images containing a single person was used leaving around 19,000 of the original image set.
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Results Evaluation



The overall results of the model are impressive, particularly with the comparison images with the author’s previous work as seen in figure 8 [2]. The generated humans are noticable more blurry, but are generally recognizable from the given text description.
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Contribution to Project 3



The overall concept of using GANs to generate new images based on feature parameters is similar to what I want to accomplish in project 3. The ability to positionally tag a feature in an image and apply that to a model is a useful feature for any image-based GAN for building new imagry of almost anything, not just birds or humans in poses - provided the necessary training model.
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