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Fig.1 STM images of InP(110)-(1x1) surfaces. (a) includes one
monovacancy (labeled Vi), and (b) includes two vacancy
strings (labeled Vs) and one vacancy island (V;), respectively.
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Fig2 Examples of STM images conversions for data
augmentation. (a) aspect ratio conversion. (b) rotation. (c)
translation. (d) flip. (e) shear deformation. Each rectangular area
indicates bounding box.
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Fig. 3 Typical examples showing automatic detections of three
types of vacancies on InP(110)-(1x1) surfaces, using models
trained by augmented data set. (a) aspect ratio conversion. (b)
rotation. (c) translation. (d) flip. (e) shear deformation. Vi, Vs,
and Viindicate monovacancy, vacancy string and vacancy island,
respectively.

Table.1 Accuracy of automatic vacancy detections by six types
of trained models

Recall % Precision %
original(100sheets) 53.9 50.7
aspect ratio(1000sheets) 35.4 35.1
rotation(1000sheets) 57.2 45.2
translation(1000sheets) 59.4 54.3
flip (1000sheets) 53.1 54.2
shear deformation(1000sheets) 53.9 53.9
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Fig.4 (a) Probability distribution of monovacancy (Vm), vacancy
string (Vs), and vacancy island (Vi) included in the original
dataset. (b, c) validation/objectness loss (val/obj loss) during
training processes by using original dataset, (b), and augmented
dataset (aspect ratio conversion), ().
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