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Fig.1 Flow chart of system VB programming principle
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Fig.2 The number and the distribution of students at eight schools
P, ) .20 10
1 o
1
Tab.1 Characteristics and requirements of the initial group
i 1 2 3 4 5 6 7 8 9 10
30 25 28 20 30 35 25 30 35 20
#; (min) 5 4 5 4 5 6 4 5 6 4
, 60 km-h™, 10 10 (
1,2---,10), 2, 3 °
2
Tab.2 Distance between initial groups km
1 2 3 4 5 6 7 8 9 10
1 0 20 10 60 45 50 30 40 60 70
2 20 0 10 40 25 30 10 20 40 50
3 10 10 0 50 30 35 10 25 50 60
4 60 40 50 0 25 20 35 30 35 40
5 45 25 30 25 0 15 5 20 30
6 50 30 35 20 5 0 15 5 15 20
7 30 10 10 35 15 15 0 5 30 35
8 40 20 25 30 5 5 5 0 20 25
9 60 40 50 35 20 15 30 20 0 10
10 70 50 60 40 30 20 35 25 10 0
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3
Tab.3 Travel time between initial groups min
1 2 3 4 5 6 7 8 9 10
1 0 20 10 60 45 50 30 40 60 70
2 20 0 10 40 25 30 10 20 40 50
3 10 10 0 50 30 35 10 25 50 60
4 60 40 50 0 25 20 35 30 35 40
5 45 25 30 25 0 5 15 5 20 30
6 50 30 35 20 5 0 15 5 15 20
7 30 10 10 35 15 15 0 5 30 35
8 40 20 25 30 5 5 5 0 20 25
9 60 40 50 35 20 15 30 20 0 10
10 70 50 60 40 30 20 35 25 10 0
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Fig.3 Drop—down graphic details of each line
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4
Tab.4 Comparison table before and after optimization

/ 36 44 48
6 000x36=21.6 / 6 000x44=26.4 / 6 000x48=28.8 /
5 000x36=18 / 5 000x44=22 / 5 000x48=24 /
4 500x36=16.2 / 4 500x44=19.8 / 4 500x48=21.6 /
5 000x36=18 / 5 000x44=22 / 5 000x48=24 /
73.8 / 90.2 / 98.4 /
4
1 ) ““ ” , , ““ ” s
2) b 9’ b
3) ,
4) b b
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Direct Data—driven Identification for Controllers with
Two Degrees of Freedom

Wang Jianhong,Zhu Yonghong

(School of Mechanical and Electronic Engineering, Jingdezhen Ceramic Institute, Jingdezhen 333403, China)

Abstract:In closed loop structure, the problems of direct data driven identification about nonlinear controller
and linear controller are studied when one nonlinear plant exists. Without identifying the nonlinear plant, the
problem of designing the nonlinear controller is changed to the nonlinear system identification under one basis
function expansion. For devising the closed loop linear conroller, this paper introduces the virtual feedback tun-
ing idea to identify the parameters of linear controller by using recursive least squares method. In closed loop
structure, one Lipschitz continuous assumption of the nonliear system is added and one finite gain stability no-
tion is defined. Then some inequalities about Lipschitz constants are derived to guarantee that the nonliear sys-
tem’s output is finite gain stable. Finally, it verifies the efficiency of the proposed strategy by the simulation ex-
ample results.

Key words: two degrees of freedom; direct data driven identification; virtual reference feedback tuning; support

vector machine

Research on School Bus Operation Management Based on
Heuristic Algorithm

Geng Yang, Zheng Changjiang, Li Lili

(School of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China)

Abstract: With the development of social economy, pressure from road traffic is increasing and travel safety is-
sues are getting more and more attention, especially students” safety in school commuting. With the concept of
“school bus”, this paper puts forward an intensive operation thought which is led by government and relies on
bus company’s unified scheduling. Through heuristic algorithm and computer programming technology, driving
program is established. Finally, the intensive operation mode is applied to optimize the operation plan of school
bus for some non—governmental schools in Tianhe District, Guangzhou.

Key words: school bus; heuristic scheduling model; intensive operation; optimization and improvement
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