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Improved YOLOvV7 and DeepSort for Counting Apples via Video

GONG Zhenwei, PENG Wei", TIAN Yaxuan
(School of Physics & Electronics, Hunan University, Changsha, Hunan 410082, China)

Abstract; The number of apples on a single apple tree is an important parameter for accurately estimating the yield of an
apple orchard. Due to the high density of apples on an apple tree and their overlapping. it is difficult to count apples auto-
matically and accurately. Most deep learning-based methods detect and count apples through static images. If the captured
area is repeated, the apples in the repeated area will be counted repeatedly. In response to the above problems, a counting
method based on video multi-target tracking is proposed. First, the YOLOv7 model is improved. The attention mechanism is
combined with the backbone of the network. an additional small target detection head is added, and the normalized Wasser-
stein distance (NWD) is introduced into the original bounding box regression loss to improve the algorithm’s ability to detect
tiny objects. The results show that the mAP of the improved YOLOv7 model is 1. 61 % higher than that of the original mod-
el, reaching 84.42%. Secondly, the repeated target IDs that appear when DeepSort tracks targets are filtered out. Finally,
by combining the improved YOLOvV7 detection algorithm and DeepSort tracking algorithm, the number of different IDs in the
video is calculated to be the number of apples, which improves the detection accuracy of the entire algorithm to 88. 3%.
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