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USME: Unified SLAM Measurement and Evaluatlon

QU Zhen-shen, ZHANG Qi-hang, YANG Zhi-wei, DONG Hong-yu

(Harbin Institute of Technology, Harbin 150001, China)

Abstract: The technology of simultaneous localization and mapping (SLAM) has developed rapidly
in recent years, but the lack of a unified framework under which the measurement and comparison
of algorithms can be carried out objectively has become a major obstacle to the objective evaluation
and application of SLAM. A unified SLAM measurement and evaluation (USME) framework is
proposed, which provides benchmarks for the performance measurement and comparative research
of various SLAM methods in terms of metrics system, dataset and evaluation method. To adjust
to different scenarios, we establish a comprehensive performance index system encompassing long-
term drift, closed-loop detection capabilities, the robustness of the SLAM method when camera
occlusion, illumination changes and moving objects exist, and multi-body coordination perform-
ance. Based on a three-dimensional simulation platform, synthetic data sequences and correspond-
ing datasets based on the metrics system are established to measure and evaluate performance. We
also present a data processing and evaluation method for the average value of the average metrics to
comprehensively evaluate the impact of different parameter choices on the performance of the
method. The feasibility of the above scheme is verified by a typical SLAM method.
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Fig. 1 SLAM algorithm performance metrics
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Fig. 2 Schematic diagram of absolute trajectory error
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Fig. 3 Schematic diagram of relative pose error
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Fig. 4 Point cloud distance calcuation schematic diagram
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Fig. 7 The primary test methods contained in the dataset
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Fig. 9 Relative pose error state map
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