Interactive Image-Based Aphid Counting in Yellow Water Traps
under Stirring Actions
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Common Limitations:
a) Static counting
b) Inaccurate (severity of undercounting)

¢) Occlusions (aggregation, foreign objects)
or Submersion

Fig. Some typical works of automatic aphid/pest counting



Questions

Sinking to the bottom and clustering Sinking to the bottom and invisible areas

1) How to count aphids in severely occluded?

2) Are there any aphids in the invisible areas?
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Solution

Sti}ring

Maximum count = Final count ??

A .
After Stirring



Solution , ,
Maximum count # Final count ??

4 D = y

To what extent can this counting result be trusted?_
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Aphid counting confidence model:

R=w,+C-w.+G-wo+N-w, +¢&

C: the average confidence score of all predicted
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Fig. The pipeline of our proposed aphid counting method under interactive stirring actions
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Improvements
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(1) Split-merge strategy

(2) Insert ODConv in backbone
(3) Insert CoT block in backbone
(4) Soft-NMS post-processing
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Fig. The pipeline of our proposed aphid detection network

Merge

|®

Soft Non—Maximum Suppression




Experlmental results

Table. The comparison results of detecting aphids using different networks on the test set

Method AP @0.5 (%) AP @[0.5:0.95] (%)
Original Yolov5 40.9 17.2
Ours 74.8 44.1

Table. Ablation study

Yolovss ODConv CoT3  Split-merge  Soft-NMS AP @.5 (%) AP @][.5:.95] (%)
40.9 17.2

41.6 (1 0.7) 17.4 (1 0.2)

43.2 (1 1.6) 17.8 (1 0.4)

73.9 (1 30.7) 43.6(125.8)
74.8(10.9) 44.1(10.5)

L L =2 2 =2
L L =2 2
2L 2L <2

<L <2

2

Our proposed aphid detection network based on an improved Yolov5 significantly
outperforms the original Yolov5, with improvements of 33.9% 1n AP@0.5 and
26.9% 1n AP@[0.5:0.95] on the aphid test set.



Experlmental results

Table. The comparison of aphid counting results using different methods

. . Maximum count under Manual
Group number  Static counting . . oy ] Ours .
interactive stirring actions counting
1 2 17 9 10
2 15 23 18 21

Our proposed counting method under interactive stirring actions significantly
outperforms static counting and closely matches manual counts. Additionally, the
maximum count tends to be overestimated.



Future work

1) This work 1s still in progress
2) Collecting more data to improve the counting confidence evaluation system

3) Further investigating the impact of stirring actions on counts, such as the duration and type of
stirring
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