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Fig.1 Variation of tap position of transformer T1
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39 23.84 0. 36 0.35 0.35 43.27
60 0.89 0.36 0.35 0.35 44. 17
61 5.51 0.35 0.34 0.34 45. 44
62 3.85 0.35 0.34 0.34 45.51
63 2.79 0.35 0.34 0.34 45.58
64 3.66 0.34 0.34 0.34 43. 49
65 6.51 0.34 0.33 0.33 40. 88
66 2.5 0.34 0.34 0.34 39.51
67 1.08 0.34 0.34 0.34 37.29
68 0.58 0.35 0.35 0.35 35.18
69 0.45 0.45 0.45 0.45 33.14
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Optimal Operation of Active Distribution Network Using Modular Solution

ZHANG Hongbin', WANG Kewen’

(1. State Grid Economic and Technological Research Institute Co. Ltd., Beijing 102209, China; 2. School of Electrical Engi-
neering, Zhengzhou University, Zhengzhou 450001, China)

Abstract. By optimizing the operation mode of the active distribution network, the operation plan of distribu-
ted generation, reactive equipment and energy storage equipment could be arranged rationally, and the opera-
tion efficiency of distribution network would be improved. The operation cost and the voltage qualification rate
in a distribution network were used as the minimize objective, and the operation requirement of power grid and
equipment were used as constraints, day-ahead and real-time optimization models with active and reactive pow-
er coordination were established. Characteristics of all kinds of variables in the optimization model, and effect
degrees of time series in variables were analyzed. Solution modules corresponding to continuous variables, two
types of discrete variables, and the coordination between time intervals were established, and the overall opti-
mum was achieved through the iteration among modules. Combined with the characteristics of distribution net-
work , the modular processing method was a simplification of the traditional nonlinear mixed integer dynamic
programming algorithm, which has obvious advantages in computing resource demand. The calculation and
analysis in the 118-bus example showed that the proposed algorithm was feasible and practical.

Key words: active distribution network ; day-ahead scheduling; active and reactive power coordination; dis-

tributed generation; controllable load
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Cerebral Vessel Segmentation Based on Adaptive Clustering Centers

WANG Zhe'?, ZHAO Shifeng' >, TIAN Yun'?, WANG Xuesong'**>, ZHOU Mingquan'"’

(1. College of Information Science and Technology, Beijing Normal University, Beijing 100875, China; 2. Beijing Key Laborato-
ry of Digital Preservation and Virtual Reality for Cultural Heritage, Beijing 100875, China)

Abstract; Cerebral blood vessel segmentation was a key step in three-dimensional (3D) reconstruction, com-
puter aided diagnosis and quantitative analysis. Due to complex geometric structure, small area percentage,
low contrast vessel segmentation was still a challenging problem. Based on traditional statistical method with
intensity, an improved K-means algorithm based on self-adapting clustering centers with gradient of remaining
voxels preserved from previous step was used for further extraction of thin vessels. Firstly, one Rayleigh distri-
bution and two Gaussian distributions were adapted to model background, tissues and vessel areas, respective-
ly. And EM algorithm was used to estimate parameters for Gaussian distributions. Then posterior probability is
used to extract the main body of blood vessels. Secondly, the remaining part containing the low contrast vessel
areas and vessel edges was computed for gradient. An improved K-means method with self-adapting clustering
centers was proposed to detect those areas. Experiment result demonstrated that our method was better than
traditional statistical methods, especially at low contrast branches and vessel edges.

Key words: cerebral vessel segmentation; finite mixture model; K-means



