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Abstract 
Statement of the Problem: Detecting space objects in close proximity is a problem arising from capturing, servicing, and other proximity operations. Vision-based object detection refers to the process of localizing all objects of interest in images or videos (localization in the camera space) and determining the categories to which the objects belong (classification). The localization result can aid relative navigation. The classification result is crucial for situation assessment and high-level control, planning, and decision making. In this abstract, a method for detecting multiple 1U, 2U, 3U, and 6U CubeSats based on the faster region-based convolutional neural network (Faster R-CNN) is proposed. CubeSats detection models are developed using Web-searched and computer-aided design images. Faster R-CNN detection results contain useful information for tracking, navigation, pose estimation, and simultaneous localization and mapping. In this abstract, a coarse single-point attitude estimation method is proposed utilizing the centroids of the bounding boxes surrounding the CubeSats in the image. The centroids define the line-of-sight (LOS) vectors to the detected CubeSats in the camera frame, and the LOS vectors in the reference frame are assumed to be obtained from global positioning system (GPS). The three-axis attitude is determined from the vector observations by solving Wahba's problem. The attitude estimation concept is tested on simulated scenarios using Autodesk Maya.
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Figure 1: Shows the proposed model for Faster R-CNN based CubeSat detection. The CubeSat detection problem is to detect all CubeSats in the image but not mistake other objects or backgrounds for CubeSats. For the sake of simplicity, only four CubeSat classes are assumed in Web-searched CubeSat detection: 1U, 2U, 3U, and 6U.
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