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Fig. 1 Schematic diagram of the vehicle collision scheme
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Fig. 2 Schematic diagram of front and rear Fig. 3 Schematic diagram of unmanned
sensors installation location controller connection

2 tEmEEHI AT

o) A8 R AE I B R G T 30 A A A A A A I S B 15 T, 2 A T e Ak B 43 BT, DA 4 ) 4=
95 0 2 1) B B T R RR S 1 AT SR AE T 09 AR T L A 2 A R X T B AT B I 1 A S i
R — 2 I B R 550 S 4 5 1) B A 0 /NIy el 42 0 4 BT T A 4 0K T 1) B R L
A3 3. )R ' H ARG I Fe 3R ) R 8 bR TR 2R £ S A 2T A UE I K S 6 A TG N B 45 il 2% MCU (micro
controller unit) , £ 13 W & DL XA A2 i F2 B P50 TR 233 B PID(proportion integration differentia-
tion) 4 i S 1 A5 ) 4 i 46 4. 198 2 X 20 ik g LR AT B 1) 25 ) L 20 9 A WL OE S el A7 A LA 4% 3 B 3K
B A B 1) A b IR S (AT B B AR G T AR O S AR A AR R B A S s L
il R G5 , anE 4 FR.
2.1 fRERIERE

AR 41 e FH 4% I T8 Al 28 1% 3 D3 FR 7 ) ) e AR BRI TRT Al 48 4K 6 4 i 25 2RO o0 R A Al 25 AN A5 0o
£ 150 mm. filf 18 R 50 42 BTSRRI AR AU E TR HUIE B AT B 5T S el S AT B P HL U A A
U0 S0 BT L DA A I I P B . A7 s 2 S — R R T L VO R A A X L 1 b R R R A 2 A
DAL A AT RE R GT L B TS IR Ry i R A% R A 2 O DU RS R 7R O AR IR B R AR E
TS DT 38 G FE 218 S VR R K B S 1 7 T
2.2 FHERSFBLSGESRERE

T B A SRR 1 23 A R RIS AR AT 5 1) ) 2 B AR 4 SRR AR AR KRS L Qi8] 5 R . 7R IR
JE AR PR 5 AT S DR B A ep O X FR G b 3 1) 4 ke — 2 AR AR LD A G e A% IR L AL S AR IR L
A B R AT 5 I O B i o 2R DS 100 o il /D il 5 P A% J256 8 Xk 4 G Al i 0 5 R Y S L i
HEAE S R s ORI 4 43 R T T A% S ALY b O — A% S 0 BRI B BB vt 0 N B 4 1
o R AL SRR i A S EAT BT L B A A A R e 2%

i AR A 0 A T E AL A C R D RGP A5 S 0 I U R A ) H BILGE AT B 1) 1 A e
— S P AR BE P S R A G A T ) A R g 3 0 N AT R i A TRORG B AR B b



%1 Dl A5 R A M Bl i U 4 R R g 3

5 A TS LR T PR €0 e w0 2 PO O 8 B L AT S A e A U 1 R e B - A 1) 32 3l Y
SN S P 1 R ) o A WD A A A ) R Y R

Py A RAF T AN e
Al PRI B A B.C.D.E

BELLAMEH R IR
B CiTEAEE)

i AL IR

LUSMIE PR A

——=[Femmco e T | .
Ve, s, Pk R

16 R A LA

e LA ST T RO B s
AR Bt T | et

REN:RER 0

7 ol B
Fafl s

E I o R oy R L B 5 Aratl s oA s A
Fig. 4 Flow chart of control system Fig.5 Schematic diagram of on-board sensors distribution
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Fig. 6 Schematic diagram of accelerator pedal driving mechanism
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Control System Design for Crash Tests of Self-Driving Car

FANG Qiu"*, YANG Fu-qing', YU Jian-bin'

(1. College of Mechanical and Auto Engineering, Xiamen University of Technology, Xiamen 361024, China;
2. Automobile Key Laboratory of Advanced Design and Manufacture in Fujian Province,

Xiamen University of Technology, Xiamen 361024, China)

Abstract: In order to reduce the vehicle cost crash test and shorten the development cycle in vehicle research process, in
this paper, a towingless vehicle frontal crash test is systematically studied and the autonomous control system is discussed
as well. According to C-NCAP crash test standards, travelling direction control experiment and travelling speed control
experiment were carried out on the vehicle. Test results indicate that, the maximum positive and negative deviations of the
contact ratio between test car travelling direction and longitudinal center line are +95 mm and — 105 mm respectively,
which are within the range of == 150 mm stipulated by car crash test regulations. Meanwhile the system is still able to en-
sure the test car driving 64 km « h™!, which meets the basicrequirements of existing test regulations and possesses practi-
cal and popular value of the system.

Keywords: automobile; controlling system; driverless; crash test; drive mechanism
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Design and Simulation of a Sigma-Delta Modulator

HUANG Rui-min', YANG Qing-he*, CHEN Xing*, MEI Dan-dan'

(1. College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China;

2. Quanzhou Maiwei Communication Technology Company Limited, Quanzhou 362005, China)

Abstract; This paper introduce a design method for the fifth-order digital Sigma-Delta modulator based on linear systems
analysis and simulation fitting. Simulink simulation result shows that compared to the fourth-order modulator of oversam-
pling ratio of 64, the oversampling ratio of the designed fifth-order modulator reduces to only 32, output signal to noise
ratio can reach 104 dB, which improves 6 dB over the former design. Therefore, in the same oversampling ratio, this
fifth-order modulator can get wider signal bandwidth.

Keywords: Sigma-Delta modulator; oversampling ratio; digital to analog conversion; integral nonlinearity
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Comprehensive Evaluation and Development Diagnosis

System of the Municipal Power Grid

SHI Zhi-ping', SHAN Ti-hua', LIU Wen-feng”’, ZHANG Xing-ping®

(1. Economic Research Institute, State Grid Jibei Electric Power Company Limited, Beijing 100045, Chinaj;

2. College of Economics and Management, North China Electric Power University, Beijing 102206, China)

Abstract: Combining the characteristics of the municipal power grid, this paper conducts a comprehensive evaluation on
the power grid development from five dimensions including power grid safety and power quality, power grid development
speed and scale, the coordination of the power grid, operation efficiency and economic benefit of the power grid. We also
specify 46 evaluation indicators based on field research and data mining. Thus. this paper proposes a bilayer structure
model to evaluation and diagnosis of grid development. Then multi-hierarchy order relation method and fuzzy comprehen-
sive evaluation model are employed to empirical analysis of three sample cities. Finally, radar charts are acquired for ana-
lyzing and diagnosing the development level of the power grid from three levels. The empirical results clearly point out
problems existed in power grid and provide some policy implications for managers.

Keywords: grid; evaluation index system; order relation; fuzzy number; municipal
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