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            Abstract
          
        

        
          자세 응답만으로는 정상주행 중 제어입력에 남아 있는 반복적 활동이 충분히 드러나지 않을 수 있다는 점에서, 본 연구는 AUV 정상 직선주행 중 나타나는 roll-equivalent residual control activity를 해상시험 데이터 기반으로 분석한다. 십자형 4타 구조에서 개별 조종타 command 및 feedback을 roll-equivalent component로 재구성하고, 정상주행 segment의 시간·주파수 특성을 비교하였다. 분석 결과, roll 자세는 안정적으로 유지된 반면 roll-equivalent feedback은 평균 peak-to-peak 7.20 deg, 약 6 Hz dominant frequency의 반복 변동을 보였다. Roll 제어입력 분해 결과 roll-rate 항이 roll-equivalent command와 높은 상관성을 보여, roll-equivalent 재구성이 자세 응답만으로 드러나지 않는 제어입력 활동 분석에 유용함을 확인하였다.

        

        
          
            초록
          
        

        
          Because residual control-input activity during straight cruising may not be fully apparent from attitude response alone, this study analyzes roll-equivalent residual control activity of an AUV using sea-trial data. For a cross-type four-fin configuration, individual fin commands and feedback signals were reconstructed into roll-equivalent components, and their time- and frequency-domain characteristics were compared across straight-cruise segments. The results show that the roll attitude remained stable, whereas the roll-equivalent feedback exhibited repetitive fluctuation with a mean peak-to-peak amplitude of 7.20° and a dominant frequency near 6 Hz. Decomposition of the roll control input showed that the roll-rate term was strongly related to the roll-equivalent command, confirming the usefulness of roll-equivalent reconstruction for analyzing control-input activity not apparent from attitude response alone.
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