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Abstract : The image total station cannot achieve the fully automated measurement of the target point in the prism-free cooperative working
mode. To address this issue, a fully automated measurement method of image total station based on the improved YOLOvS algorithm is
proposed. The YOLOvS algorithm fused with the convolutional block attention module is used to realize the wide-angle camera
identification and detection of the reflector. And the target automatic aiming algorithm is applied to realize the accurate aiming of the
telephoto camera at the center of the reflector, which realizes the fully automated measurement of the position coordinates of the target
point. With the help of the self-developed image total station, the identification and detection experiment of the reflector and the fully
automated measurement experiment of the target point are carried out. Experimental results show that the accuracy of identifying and
detecting reflector targets by the improved YOLOVS5 algorithm can reach 98.65%. Compared with manual photometric measurement
method, the fully automated measurement method of target point has comparable measurement accuracy and increases the measurement
efficiency by 1. 5 times. The proposed method has high measurement accuracy and measurement efficiency, which can be widely used in
the unattended and fully automated measurement work occasions.
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Fig. 1  Architecture of the improved YOLOvVS network
integrating CBAM
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Fig.3 Transmission imaging model of the wide-angle camera
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Fig.4 Composition of the image total station

measurement system
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Table 1 Parameters of the wide-angle camera module and

telephoto camera module
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Table 2 External parameters of the wide-angle

camera module
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Fig.5 Network module training results
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Table 3 Target center coordinates comparison between automated measurement and manual collimation measurement
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17 -1943.57 22 865. 54 507. 35 -1942.78 22 865. 18 508. 35 1.33 9. 14 6.75
18 -434. 84 24 225. 83 528.53 -435.50 24 226. 19 529. 89 1.55 11. 46 5.57
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