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Fig.2 Response effect contrast of Hessian linear matrix under single-scale and multi- scale conditions
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Fig.3 The nonlinear processing comparison results of fundus tubular response value diffusion
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Enhancement Filter Algorithm of Retina Blood Vessels Based on Hessian
Matrix Features

Jiang Xiangang, Xiong Juan, Qiu Yunli, Fan Deyin
(Basic Science School, East China Jiaotong University , Nanchang Jiangxi 330013, China)

Abstract: This paper presents an enhancement filter algorithm of retina blood vessels based on Hessian matrix
features. It firstly analyzes the effects of suppressing and enhancing of Hessian matrix eigenvalue on all kinds
of shapes. Then it exploits these eigenvalues and vectors in the subsequent processing steps such as response
function, mathematical morphology and nonlinear anisotropic diffusion to enhance whole blood vessel domain
and smooth the nonlinear region. The proposed algorithm has higher stability robustness in the same accuracy.

Key words: retina blood vessels; Hessian matrix ; multi-scale filtering; nonlinear diffusion; mathematical mor-
phology
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The Travel Demand of Unit City Based on Multi-agent System

He Jiayao, Ye Zhenxiang

(Institute of Transportation Engineering , Tsinghua University, Beijing 100084 , China)

Abstract: Due to increasingly serious traffic and environmental problems in large cities, it is very important to
study the effects of urban form on the reduction of travel demand. This paper illustrates the concept of unit city
and develops a bottom-up micro-simulation model based on multi-agent system, applying the achievements of
bid-rent theory, economic geography and transportation planning theory. The differences of traffic efficiency
and carbon emission between unit city and mono-centric city are investigated quantitatively. The results indicate
that for cities over a certain size, unit city performs better in travel demand reduction, energy saving and
emission reduction. The paper summarizes the essential principles of unit city planning and the corresponding
management policies. Apart from being used for analyzing the impact of ideal urban forms on traffic and carbon
emissions, the proposed model can be applied for investigating and evaluating the travel demand of alternative
urban spatial patterns in actual city planning, which can be developed further for specific needs.

Key words : unit city ; mono-centric city ; travel demand ; carbon emission ; multi-agent system



