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Figl Profileof the example of the immersion smulation model ; (a) Determine the regiona minimums; (b)

Immersion smulation procedure; (e) Final segmentation of the image with the dashed line denoting the watersheds
and each divided region as the catchment basin corresponding to each regionad minimum; (f) Segment result of the
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area , . , area_ diff (i) = area(i + 1) - area(i)
i=1,2, ,N-1 (4)

3 QD (a) AFM :(b) dynamics , ; (c)
)i (d)

Fig.3 An Exampleof QD segmentation (a) Theoriginal AFM photo; (b) Markersobtained according to the
dynamics val ues ,denoted as the white circlesimposed on the original photo ; (c) The watershed segment results
of QDs using the markersfrom (b) ,with the watersheds drawn as the white borders; (d) The fina segment

border of the QDs
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Fig.4 The profile of the segmented QDs (@) The QD extracted from the step 1 of our algorithm; (b) The extrac-

ted QD attached with substrate and the correct QD extracted in the step 3;(c) The arearheight vector of this QD
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Fig.5 Segment result of some typical AFM photos of QDs
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Table 1 Statistics resultsof the QD photo of Fig.5(a) (d)
/nm / nm / nm? / nm /nm /(°) / nm3
5(a) 56.321873 1.694095 2541.86 60. 336641 36.237101 16. 373991 1416.07905
5(b) 34.706065 1.559255 946. 020661 36.537573 23. 686381 - 80. 268998 323. 637359
5(c) 63. 108296 2.221378 3127.971541 69. 889704 39. 750981 11.329204 2359. 394466
5(d) 55.578662 - 1.333688 2426. 085244 57.440196 36.677118 14. 448035 949. 758773
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Mathematical Morphology Based Algorithm to Measure Quantum
Dotsfrom AFM Photos”

Jin Feng' , Lu Huaxiang", Li Kai®>, Chen Yongha®, and Wang Zhanguo®

(1 Artificial Neural Networks L aboratory, Instituteof Semiconductors, Chinese Academy of Science, Beijing 100083, China)
(2 Key Laboratory of Semiconductor Materials Science, |nstitute of Semiconductors,

Chinese Academy of Sciences, Beijing 100083, China)

Absract : This paper proposes an algorithm to obtain the statistic data of quantum dots from atomic force microscopy photos.
Sarting from identifying the dynamic val ues of each regional maximum ,the peak of each qualified quantum dot islocated. Their
positions are used as the markersfor the next step ,whichisto apply the marker watershed tranorm to obtain a rough segmen-
tation of the quantum dots. According to the boundary of the coarse partition ,each quantum dot is cut from the origina photo.
A processis then carried out to filter the possble attached substrates based on the areaheight distribution of the current quan-
tum dot. After all the above stages,all the quantum dots can be accurately and robustly extracted and thus their properties,such
as height ,lateral sze,and volume ,can easily be measured.
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