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Research and Design of a Reconfigurable ALU
for 64 bit Digital Signal Processor

GAO Xiang-giang, FENG Chun-yang, YAN Xin, YANG Liang,CAO Hui

(Xi'an Microelectronics Technology Institute, Xi'an 710065, China)

Abstract: This paper researches and implements a reconfigurable arithmetic logic unit (RALU) on 64bit digital
signal processor, which is made up of processing elements(PE) based on 4X4 2-Dimension array through changing
the form of switch interconnection. It could execute 32 and 64bit fixed-point operations of basic and reconfigurable
type, 32, 40 and 64 bit floating-point operations of basic and reconfigurable type. To reduce circuit resources and
design complexity, RALU adopts primary technologies, including reusable 64 bit fixed-point multiplier, right and
left shift shifter, uniform fixed/floating-point models of decoding and computing. When RALU is synthesized and
implemented by FPGA with xc6vsx315t-1{{1759, its resource is 15347 LUTs and frequency is above 100 MHz.

Key words: DSP; reconfigurable computation; processing element; ALU
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Design and Implementation of a True Random Number
Generator Based on MOSFET Thermal Noise

JIN Jie!, LUO Min'?, GONG Yue-hong!*

(1 Microelectronics Center, Harbin Institute of Technology at Weihai, Weihai 264209, China
2 Microelectronics Center, Harbin Institute of Technology, Harbin 150001, China)

Abstract;: A novel true random number generator (TRNG) structure is proposed. This TRNG is on the basis of the
influence of MOSFET thermal noise to channel current. In order to correct the errors introduced by process, supply
voltage and temperature, this system uses coarse-grained and fine-grained tuning, and achieves dynamic balance
through the finite state machine. In order to verify the effectiveness of the proposed structure, a TRNG is designed
and implemented with chatered-0. 18um-1. 8V process. Random bit throughput can reach up to 125 Mb/s with
1. 3 mW total power consumption and 0. 019 2 mm® core area. The generating random bit streams pass all NIST-SP
800-22 test.

Key words: true random number generator; thermal noise; 2-step correction; finite state machine; dynamic balance
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A Low Power Implememtation Method on Processor
Based on In-Situ AVS Technique

WANG Min'?,QIU Pan'?,QIAO Shu-shan®, YANG Hao?, LI Jiang-tao'

(1University of Chinese Academy of Sciences, Beijing 100029, China;
2 Institute of Microelectronics of Chinese Academy of Sciences, Beijing 100029, China;
3 Nanjing Zhongke Microelectronics Co. Ltd, Nanjing 210000, China)

Abstract: In order to excessively reduce power dissipation of the ARM Cortex MO processor, we propose a Low
power implememtation circiut based on In-Situ AVS Technique. The main process is to estimate the monitoring
window(AT) and pre-error limit number (7, ) which determings the voltage adjusting through the path delay of the
circuit. Besides, the In-Situ Delay Monitor replaces the flip-flops at the end of critical paths. After detecting the
path delay and pre-error using the In-Situ Delay Monitor, the circuit voltage could be adaptively adjusted through the
AVS control unit and voltage regulator with the varying of PVTA, which is an efficient scheme to tune the supply
voltage of digital circuits according to variations. We have designed a Arm Cortex MO processor in the SMIC 180 ns
process, and applied this method to a critical module(AHB to APB bridge). As a result, We simulated the power
dissipation, and find that the circuit applied AVS technique has reduced 28% with the pre-error rate of 8. 9E-4
during a observation interval compared to the design former.

Key words: ;low power dissipation; In-Situ AVS; monitoring window ; In-Situ Delay Monitor
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A Kind of Task Scheduling Optimized by
Bat Algorithm in Cloud Computing

CAO Yu-xiao, YU Xiang ,» QIAN Ying

(School of Computer Engineering, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: To aim at the property that task scheduling in cloud computing environment is NP hard and according to
the swarm intelligence theory,a kind of task scheduling algorithm optimized by bat algorithm is proposed. Firstly the
model of task scheduling in cloud computing and the rule of subtask’s number is is given. Then bat position coding
program in continuous space is proposed, and fitness function is defined. Lastly subtask scheduling in cloud
computing optimized by bat algorithm is implemented. The emulation result proves that task scheduling algrothrim
optimized by bat algorithm given in this paper can decrease task’s completion time obviously compared to other
scheduling algrothrim and increase resource operating factor.

Key words: cloud computing; task scheduling;bat algrothrim; position coding
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Research on Adaptively Objected Accessing Technology of
Database Based on Data Dictionary

LEI Ming-tao, HE Yun

(The 28th Research Institute of China Electronics Technology Group Corporation, Nanjing 210007, China)

Abstract; A new accessing technology of database is proposed based on data dictionary. It can get data dictionary
from data catalog of database and generates structures of program objects automatically. And then applications can
access database by using objects defined by these structures directly. The data dictionary will make the objects
adapting database itself, and also can accomplish objectification by transforming between applied objects and
database structures each other. It performs a universal object-oriented accessing technology of database by building
dynamic coupling between database and applications. This principle has advantage of development easily, good
versatility and high efficiency.

Key words: data dictionary; adaption; objectification; accessing technology of database; dynamic coupling; object-o-
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An Efficient Language Identification Method
Based on CV-syllables

HU Yue, GUO Ying, ZHANG Dong-wei, HOU Wen-lin, I.I Hong-guang

(Institute of Information and Navigation, Air Force Engineering University, Xi'an 710077, China)

Abstract: In order to identify language rapidly and effectively, a method for CV-syllable extraction based on the
Vowel Onset Points (VOP) detection is proposed, on this basis, a new method for language identification based on
CV-syllables is researched. First, a double-threshold endpoints detection from both sides is given to get speech
segment, which could avoid great risk of wrong decision. Second, VOP are detected by Linear Prediction Residue
Error (LPRE) and the CV-syllables from the speech segment are obtained exactly. At last, feature vectors for each
CV-syllable are extracted. The Support Vector Machine (SVM) is adopted to realize language identification. The
simulation experiment for English, Mandarin and Cantonese shows that VOP detection makes sure the precision of
each CV-syllable extraction. The new method has the high correct response rate. The change of CV-syllable length
almost has no effect on identification results. The training time for model is so short that language identification
could complete efficiently.

Key words: Language identification; CV-syllables; Vowel Onset Points (VOP) Detection; Linear Prediction Residue
Error (LPRE); SVM;
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Tile-Based Ray Tracing on GPU

LIU Chun-feng,DENG Yang-dong

(Department of Microelectronics and Nanoelectronics, Tsinghua University, Beijing 100086, China)

Abstract: In this paper, we develop a tiled-based ray tracing technique. This algorithm divides the acceleration data
structure into tiles or tree-lets, which can fit onto GPU’ s on-chip memory, and traverses each part with
corresponding rays. The coherence of rays and data structure can significantly reduce the demand for GPU
bandwidth. Experiments prove that our algorithm improves the traversal efficiency of traversal of incoherent rays
(e. g. , diffuse rays) to a level that is comparable with that of highly coherent primary rays.

Key words: ray tracing; tiled-based traversal; GPU
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Image Classification Method Based on Linear Superposition
Features and Convolutional Neural Networks

YU Ping.ZHAO Ji-sheng

(Department of Electronics and Communication Engineering, North China

Electric Power University, Baoding 071003, China)

Abstract: To solve the engineering skills problem that traditional Convolutional Neural Networks(CNNs) is of long
training time,an image classification algorithm which makes linear superposition features as the input of CNNs is
proposed,on the basis of CNNs has strong spatial information characteristics. In this algorithm, mainly researches
the relation of derivative with respect loss function to weights between the output of CNNs with original image and
LS features as its input, and analyses update mechanism of connection weights. The classification results of
experiments on the MNIST database of handwritten digit database show that CNNs with LS features as its input not
only reduces the training time of the model markedly but also requires no complex engineering tricks. It is thus
concluded that the proposed method is viable in the image classification.

Key words: deep learning; convolutional neural networks; back propagation algorithm;linear superposition;fast image

classification
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Research and Design of ECC Acceleration
Array for Multi-core

WANG Wei', YAN Yingjian', LI Bo', LI Wei"*

(1 PLA Information Engineering University, Zhengzhou 450004, China;
2 State Key Laboratory ofFudan University Special Integrated Circuit and System, Shanghai 201203, China)

Abstract: In order to make cipher multi-core processor support ECC cryptographic algorithms, the ECC arithmetic
operation characteristics are extracted, and a ECC acceleration array structure for cipher multi-core processor is
designed, which can realize dual-domain (prime field and binary field) ECC cryptographic algorithms of arbitrary
length within 640 bit. It effectively supports high parallelism degree of ECC algorithms and multi-ECC algorithms
parallel accelerating calculation. Implemented in CMOS 0. 18 pm technology, circuit maximum clock frequency can
reach at 238 MHz Compared with other literatures, algorithms computing speed is improved and algorithms is
supported for a wider range.

Key words: cipher multi-core processor; ECC cryptographic algorithms; acceleration array; length-scalable and dual-

domain
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A New Prediction Algorithm of Network Actual Traffic

ZHANG Hong"?, WEI Juan®, HU Jun', TIE Ling'*?

(1 Key Laboratory of Pattern Recognition and Intelligent Information Processing, Chengdu 610106, China;
2 College of Information Science and Technology Chengdu University, Chengdu 610106,China;
3 Teching Affairs Office, Chengdu Normal University, Chengdu 611130, China;
4 Faculty of Computer Science, Chengdu Normal University, Chengdu 611130, China)

Abstract: In order to verify the network traffic decline because by node breakdown, this paper proposes a new type
of prediction algorithm ( Prediction algorithm based on Discrete-Time for FARIMA model, PDF). At first, the
mathematic formula for queuing situation and average queue length in steady state is derived with queuing theory in
this algorithm based on discrete time, and the prediction method is established by FARIMA Model. Then, a
simulation was conducted to research on the relationships between average queue length and service rate. The result
shows that it has good adaptability, and the standard deviation between prediction traffic and original traffic is
10. 18.

Key words: discrete time; queuing theory; FARIMA model; the avarage queue length
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50 MHz-2 GHz Wide Band Low Noise Amplifier Module

WU Li-wei, HAO Ming-li, DAI Zhi-wei, ZHENG Xin-nian,
WANG Ming-hua, YIN Jun-jian

(Institute of Microelectronics of Chinese Academy of Sciences, Beijing 100029, China)

Abstract: This paper presents a 50 MHz ~ 2 GHz wide frequency band low noise amplifier (LNA) module with
dual feedback loops. The reason for measured low overall power gain and serious gain degeneration in high frequency
band is analyzed. To improve the gain flatness of the LNA, a gain compensation network is added to the source of
the transistor. In this wide-band range which contains over 5 octaves, measurement results show that the overall
gain is greater than 26. 5dB with 0. 75 dB variation, noise figure (NF) is less than 1. 4dB, the average 1dB
compression point is about 11. 1 dBm, and the VSWR is acceptable.

Key words: LNA; wide frequency band; gain flatness; negative feedback
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Design and Implementation of Multi-layer AHB Matrix
Interconnect Bus Based on AMBA 2. 0

LUO Hui-wen, WU Bin, WEI Zhi-wei, YE Tian-chun

(Institute of Macroelectronics of Chinese Academy of Science, Beijing 100029, China)

Abstract: Analyses the characteristics and shortcomings of single-layer AHB bus, and proposes and implements an
architecture of AHB bus matrix which is configurable, hierarchical and efficient according to the requirement of the
design base on MIPS14K core. This bus matrix in accordance with the protocol standard of AHB Lite and support
parallel access of multiple MASRER/SILAVE. This architecture could improve effectively the system bandwith,
reduce the bus arbitration delay and improve the overall performance of embedded SoC chip. This AHB bus matrix
has been applied to an lightweight embedded SoC chip, completed FPGA prototype verification and achieve the
layout design.

Key words: AHB; AHB Matrix; AHB-Lite; FPGA
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W OE: aFEACKBECDBLRENTNERLN X W TELADSP ¥ EHEEENER . FRT
& G307 He # A AR T EAL(CORDIO) & %, £t 40 CORDIC H ok R EVI AW FRE T RAEE X LA RS
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TREBAEAEERABTNT LRGSR T LARE N, T LT B D E T 5 A 5B 4T R .

KR M P & A DSP;CORDIC & 3%

hESES: TN29 X HERFRIREG: A XEHS: 1000—7180(2015)10—0058—05

Study of CORDIC Algorithm Based on Fixed-DSP

HU Kun'?,LIN Xin-long',LI Yao?,JI Rong-yi' , ZHOU Wei-hu!

(1 Academy of Opto-Electronic, Chinese Academy of Sciences. Beijing 100094, China;
2 School of Optical and Electronic Information, Huazhong University of Science and
Technology, Wuhan 430074 ,China)

Abstract: The solution of high precision phase is a significant procedure in distance measurement system of
femtosecond laser tracker. In order to match the requirement in precision of phase in fixed-DSP, hybrid radix
algorithm was proposed on the basis of traditional coordinate rotation digital computer (CORDIC) after study on
traditional CORDIC Algorithm. The feasibility of hybrid radix has been demonstrated and two different methods
have been implemented on TMS320V(C5402 showing that hybrid algorithm, which saves execution times and
hardware spaces, can realize the same precision as traditional CORDIC algorithm.

Key words: distance measurement;fixed DSP; CORDIC algorithm
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Local Reconstruction Algorithm of Fan-Beam
CT Images Based on Wavelet

GUO Rong, QIAO Zhi-wei

(School of Computer and Control Engineering, North University of China, Taiyuan 030051, China)

Abstract: In this paper, it is puts forword a fan-beam local image reconstruction algorithm. Firstly,on the projection
data interpolation. Secondly, seek to Scale coefficients and wavelet coefficient of the of the reconstruction image,
then filter the projection of interpolation. Lastly, the wavelet reconstruction get interested in area of local image. This
algorithm not only reduces the radiation dose detection object, and shorten the reconstruction time. Finally also
compares the different wavelet reconstruction effect, Cofflet2 wavelet can obtain higher quality of reconstruction
image.

Key words: fan beam; wavelet reconstruction; filtration backprojection (FBP) ; local reconstruction
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The Application of Dendritic Cells Algorithm on
Database Server Anomaly Detection

XIONG Xiao-qing, XU Li, LIU Sai

(Computer School, Whuhan University, Whuhan 430072 ;China )

Abstract; The existing approaches of anomaly diagnose for database servers need a large amount of computation and
consume a lot of system resources. This paper incorporated the dendritic cells algorithm(DCA) , which was based on danger
theory, into database servers’ anomaly detection, Firstly, it analyzed runtime characteristics of database servers. Secondly,
to evaluate server’s characteristics, it built multidimensional metrics which were normalized between 1 and 10. Finally, it
performed DCA on data that we collected from database servers. An empirical analysis on the dataset revealed that our
approach performed well on improving detection accuracy and reducing false positive rate.

Key words: database servers; artificial immunity; dendritic cells algorithm; anomaly detection; metrics system
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The Design and Simulation of a Fault-Tolerant Array
Structure in Reconfigurable Circuit

XU Wei-fang', DENG Jun-yong*, JIANG Lin*,
XIE Xiao-yan', XIAN Zi-yu®

(1 School of Computer, Xi'an University of Posts and Telecommunications, Xi'an 710061, China;

2 School of Electronics Engineering, Xi'an University of Posts and Telecommunications, Xi'an 710061, China)

Abstract: To solve the fault of PE (processing element) on reconfigurable circuit, presents a practical fault-tolerant
solutions. By analyzing and deriving the error probability of PE array and hardware cost, the conclusions is obcaired
that only one spare PE is needed in each row for dealing with the error in 4 X4 PE array, then an effective fault-
tolerant program is prooosed and the functional simulation and FPGA verification to the circuit are completed. The
result show that this design can make full use of spare PEs and repair the fault, and its integrated frequency is up to
203 MHz when using Design Compiler in SMIC 0. 13 pm CMOS process standard cell library.

Key words: reconfigurable circuit ; processing elements; fault-tolerant; hardware cost
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A Perceptual Video Quality Model Based on
Visual Attention Variation

GUO Qian, LI Fan

(School of Electronic and Information Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: This article establishes the video quality assessment model based on variation in visual attention, from
coding features and video content characteristics of the two aspects. We explore the impact of the quantization
parameter in the respect of coding and surprising parameters to measure the attraction for human in the respect of
human visual system according to the extent of the surprising events in different content video, then establish the
eventual quality assessment model related to the quantization step and surprising parameter based on content.
Experimental results show that the Pearson Correlation coefficient between objective score obtained from the model
calculations and subjective MOS scores is as high as 0. 9740 and the Root Mean Square Error of them is 0. 1575. The
proposed model has a great accuracy on predicting users’ QoE(quality of experience) of videos of different content
account with its good performance.

Key words: QoE; quantization parameter; video content; surprising parameter
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Total Dose Radiation Effects Studies of High Voltage LDMOS

WANG Dan-hui, ZHAO Yuan-fu, YUE Su-ge, BIAN Qiang, MO Yan-tu

(Beijing Research Institute of Micro-Electronics, Beijing 100076, China)

Abstract: In space environment, radiation may induce the leakage and capability degeneration of power management
circuits. Compared to CMOS, LDMOS has higher working voltage, so it is widely used as large size power transistors
in power management circuits, In this paper ,total ionizing dose(TID) radiation effects of LDMOS are studied in a
0.25 pm BCD process. TID radiation induces LDMOS threshold voltage shifts and, in n-channel straight gate
LDMOS, leakage current. The p-channel straight gate transistor’s leakage current caused by TID radiation is also
observed and recorded. ELT hardening technique can effectively limit the radiation-induced eage leakage of n-channel
LDMOS. When radiation dose is 100 krad(Si) , the threshold voltage shifts of n-channel ELT LDMOS and p-channel
straight gate LDMOS are respectively 0. 02 V and -0. 02 V.

Key words: LDMOS; TID radiation; ELT hardening; edge leakage; threshold voltage shift

Vol. 32 No. 10
October 2015
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hESHES: TN432 ERFRIAAD: A XEHS: 1000—7180(2015)10—0087—06

A Fast-Transient and High Stability LDR Based
on Capacitive-Coupling Method

LI Shao-feng, LIU Run-min, FAN Shi-quan, GOU Wei, XIE Yi, GENG Li

(Department of Microelectronics, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; A fast transient response Low Dropout Regulator (LDR) is designed, which is based on Capacitive-
Coupling Method (CCM). When the load currents step between no load and full load, the improved voltage buffer
can dynamically change the current to charge or discharge the gate of the regulation transistor to rapidly inhibit
overshoots or undershoots of the LDR and shorten the recovery time. By employing the current-buffer and
Equivalent Series Resistance (ESR) compensation methods, the stability of the LDR can be ensured in a wide range
of the load currents. The LDR is designed with 0. 18 um standard CMOS process. Simulation results show that the
regulator dissipates 35 A at no load and 80 A at full load. The output capacitor of designed LDR is 2. 2 pF. The
LDR reveals the step-down transient response time of 438 ns and the overshoot of 4. 2 mV at the load stepping from
100 mA to 0. The step-up transient response time and undershoot voltage are 385 ns and 12. 9 mV, respectively, at
the load stepping from 0 to 100 mA.

Key words: low-dropout regulator; load transient response; capacitive-coupling; adaptive current
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Object Tracking Algorithm Fusing SIFT and
Scale-orientation Adaptive Mean Shift

WEN Wu'?,JIANG Tao'**

(1 Research Centre for Application of New Communication Technologies, Chongqing
University of Posts and Telecommunications. Chongqing 400065, China;

2 Chongging Information Technology Designing Co. L.td, Chongging 400065, China)

Abstract: For the traditional Mean shift algorithm fixed bandwidth and direction of the ellipse kernel, so the location
of object tracking is inaccurate or lost . For this shortage, this thesis puts forward a kind of scale-orientation
adaptive object tracking algorithm. First of all, tracked the object with the SIFT features. And then analysis of the
SIFT feature’s scale and orientation, found that the scale change of the SIFT feature point is proportional to that of
the object, the Angle change of the SIFT feature point is the same as that of the object, puts forward the calculation
method of object scale and orientation. Furthermore introduce the similarity transformation, use variable-bandwidth
and orientation ellipse to improve the traditional Mean shift algorithm, let it can track the object that scale and
orientation changes. Finally, the algorithm utilizes linear weighted method to fuse the tracking results of SIFT and
improved Mean shift, obtaining the final tracking results. Experiment shows that the proposed algorithm can
effectively track the object that the scale and orientation change, the scale and orientation parameter of object is
higher, and the localization is more accurate,

Key words: object tracking; SIFT; scale and orientation; Mean shift
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Research on pace Space Sparse Target Imaging
Method Based on Compressed Sensing

DI Ke-xin, WEI Ping,KE Jun,JIANG Zuo-chen, WANG Ya

(School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China)

Abstract; This paper presents a fast and efficient sparse target detection and imaging methods. Column vector is
obtained by adding each row of the an image, and row vector is obtained by adding each column of the an image ,
and row and column vectors is compressed and sampled . Row and column vectors were restored From the measured
data, the measurement matrix , sparse group , sparse target location coordinates are determined in accordance with
the center of gravity method. Then get the target image at the center of the target. The advantage is that the whole
image is not required and target location can be get,so it takes less time. Experimental results show that the system
can accurately detect the target and image . The imaging method can complete high-resolution infrared target
imaging using infrared point source detecter, and obtain the information of infrared images they need.

Key words: compressed sensing;sparse target; target detection; DMD
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A Pseudonym Certificate Issuance Policy Based on Agent

SHEN Ming-yu, ZHAO Pei, ZHAO Jiao, WANG Zheng-bin, SHI Lei

(School of Computer and Information, Hefei University of Technology, Hefei 230009, China)

Abstract: In order to improve the issuing security of pseudonym certificate to On-board Units(OBU) , and reduce the
issuing delay of pseudonym certificate, a pseudonym certificate issuance policy(APCI) based on agent is explored in
this paper. The main work focuses on the initialization of Certification Center (CA) system, authorization of RSU
agent. Using RSU agent to achieve cross-regional application and certificate revocation of vehicle pseudonym, and
achieving security authorization of RSU agent and security issuing of pseusonym certificate of OBU based on the
short group signature and bilinear pairing technologies. According to the simulation results and analysis, the
proposed policy achieves secutity issuing of pseudonym certificate to vehiches and reducing the issuing delay of
pseudonym certificate.

Key words: VANETS; security authorized of RSU agent; the security issuing of pseudonym certificate
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Real-time Multitasking Macro Parallel Software
Architecture Based on Single-core DSP

ZHOU Jing-dong, HUANG Yun-peng, ZHOU Ming-gang,
LI Min-hui, CHENG Chai

(Research and Design Institute of Agricultural Mechanical Engineering,

Hubei University of Technology, Wuhan 430068, China)

Abstract: The serial task execution mode is used in most of the existing single-core embedded systems. The system
can not respond to other tasks quickly and effectively, during the execution of complex tasks. A real-time
multitasking macro parallel software architecture based on single-core DSP is designed by splitting for the complex
task, reducing the use of system latency program and querying task marks to scheduling task. The experiment test
show that rapid task responding in complex multitasking system can meet the request of instantaneity, stability of
the system and multitask parallel at the macroscopic level.

Key words: single-core; DSP; multitask; macro parallel; software architecture
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# E. £ AODV Bl ey el b st 7 —HRELEERBENLEE M IRREE Ex e LA LR E
HATHEH T ENFR RAERLE P T ANREAMKERMZ MWL A X RAATHANEE. BB d B RE
TR BT AR AR T T R Y R R ] A R IR R A I AR e A 0 T B PR AR 3 B D R R AR A By B
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KEBIR: TAERB MG B h 5% W A KIK; BB X &£; AODV

mESES . TP393 XkiRIEEG: A XEHS: 1000—7180(2015)10—0115—06

A Wireless Sensor Network Routing and Sleeping
Algorithm in Agriculture Based on AODV

LIU Da-yong', ZHAO Chun-jiang®*

(1 College of Computer Science and Technology, Beijing University of Technology, Beijing 100022, China;
2 National Engineering Research Center for Information Technology in Agriculture, Beijing 100097, China;
3 Key Laboratory for Information Technologies in Agriculture, Ministry of Agriculture, Beijing 100097, China)

Abstract: This paper improved the AODV routing protocol and get an energy effective routing and sleeping
algorithm for farmland wireless sensor network. This algorithm establishes routing depends on residual energy of
each nodes and data collection interval of the destination node. After the data routing is established, the nodes
sleeping cycle is determined depends on the data collection cycle of the nodes in the routing. The simulation results
shows that by path selection and timely sleeping, this algorithm reduces overall energy consumption and avoids
excessive local node energy consumption, So as to achieve the goal to extend the network lifetime.

Key words: wireless sensor network; routing algorithm; node sleep; intermittent data collection; AODV
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W OB ONTEANREEAFNMEGNEE. LT AT FPGANEHEBRLFERR. A Z AL KA
WL E AR ET B H SRR ERERRAT T TR EIT. 5. RYET —HBLREZABGREY
AN, EE R AN TRAE AR L FHENF R BREEF AR EE TR R EH
s Z B BGERAEIRECL RSB NTHELRFER. AEEALCD BRI T LRERKA MY HEME
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FPGA Implementation of Low-light Enhancement
and Defogging for Video Images

PU Kun, ZHANG Jia-shu

(School of Information Science &. Technology, Southwest Jiaotong University, Chengdu 611756, China)

Abstract: In order to realize the enhancement of low-light and foggy video images, a real-time enhancement
defogging system based on FPGA is established. Low-light enhancement, image defogging and clock converter
modules adopted in this design are optimized using parallel criteria. Firstly, we adopted a structure with shift
operation to achieve low-light enhancement. Then we divide the algorithm into two parallel progresses of light value
estimation and transmissivity calculation based on the deep analysis of dark channel prior defogging algorithm. Last,
the image recover module calculates the recovered images based on the known parameters. Experiments indicate
that, the quality of output image has been significantly improved, and the system can handle 65 frames video image
with size 640X 480 per second. It can satisfy the system requirements of enhancing image qualities, fast processing,
and real time.

Key words: low-light enhancement; parallel optimized; defogging; real-time
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HHIECHEREN R ERS 2 B ERIE &, &7 % 8 fn 808 AT 3088 IO H AT TR s, LIt
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Research on Method of Optimizing Mining Method of
Abnormal Data in Parallel Database

YANG Xiu-rong
(School of Computer Science and Technology, Yuncheng University, Yuncheng 044000, China)

Abstract: Considering semantic feature clustering closely and separation of parallel abnormal data in the database
optimization classification algorithm is presented in this paper. Constructing parallel database anomaly data semantic
feature separability measure model is obained, design semantic mapping network structure to achieve noise of
abnormal data preliminary separation, design semantic features clustering compactness and separation algorithm, to
contain noise and outliers in the parallel database system for interference suppression, mining classification of
abnormal database optimization. Simulation results show that the algorithm improves the parallel database abnormal
data search the mining process of precision and classification mining compactness and high accuracy.

Key words:; parallel database; abnormal data; mining; clustering
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Local Outlier Detecting Algorithm Based on WSRFCM Clustering

WANG Lina"*, XU Pu',XIE Ya-gin'

(1 College of Electronic and Information Engineering, Nanjing University of Information
Science and Technology, Nanjing 210044, China;2 College of Computer Science
and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: To reduce the amount of calculation for local outlier factor, on the basis of the LDOF algorithm, this
paper proposed a novel outlier detect algorithm WSRFCM-LDOF. The algorithm adopted the integration of rough
set and shadowed set into feature weighted fuzzy clustering, as a method of reducing the computational effort of local
outliers. Associating feature with weights for each cluster is a common approach in clustering algorithms, and it can
handle the different distribution of clusters effectively. The experimental results show the proposed algorithm has
reduced the time complexity, meanwhile has improved the accuracy of detecting outliers.

Key words: feature weights; shadowed set; shadowed rough-fuzzy clustering; local outlier degree; outlier detection
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H OE: AABEREANEAZ YA SOC MR F o — DN EZHRE. A IARE T — LT L x0T AR
BMNRBEERETE. ZTEARATKIAN TR ED T AMNECRKEREHTED. ER oML hERRY %
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hESEKE: TP31 XERARIRAD: A XEHE: 1000—7180(2015)10—0134—03

A Varible-run-length Coding Compression Method of X-filling

YAN Xue-long, XIONG ]Jie-chao

(College of Electronic Engineering and Automation, Guilin University of
Electronic Technology, Guilin 541004, China)

Abstract: Solving the problem of large data capacity is a major challenge in SOC test. In this paper, a kind of filling
way is presented, which based on don “t-care-bit of varible-run-length coding test data compression scheme. The
scheme used variable-to-variable run-length coding way to compress the data. Theoretical analysis and experimental
results show that the X-filling method can obtain high compression rate without any increase in test power. A
decompressiom structure based on FSM is proposed at the same time.

Key words: X-filling; test data compression; test power
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W OE:RETHETYRNMICHEAMES NG BN AR XA RELNE AL R Zighee T &5
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hESES: TP273 XEkFRINEG: A XEHS: 1000—7180(2015)10—0137—06

Design of Intelligent Power Monitoring System Based on 10T

ZHANG Hui-ying' , HUANG Nan-tian*

(1 College of Information and Control Engineering ,Jilin Institute of Chemical Technology, Jilin 132022, China;
2 College of Electrical Engineering, Northeast Dianli University, Jilin 132022, China)

Abstract: This paper proposed an intelligent power quality monitoring system based on 3G technology. The system
used ATT7758 and Zigbee wireless communication module to design wireless collection node , and making the
collected energy information transmitted via Zighee wireless network to a centralized device , using 3G technology
enables remote monitoring . The results shows that the system can accurately detect power parameters and analysis,
realizing the power quality measurement, and It is treal-time, high intelligence.

Key words: energy detection; 10T; 3G; Zigbee
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hESHES: TN721 XEkFRIRE: A XEHS: 1000—7180(2015)10—0143—04

A 1. 25 GHz High Efficiency Class-F of RF Power Amplifier

LI Yu-long , SONG Shu-xiang, CEN Ming-can, JIANG Pin-qun

(College of Electronic Engineering, Guangxi Normal University, Guilin 541004, China)

Abstract: In view of the traditional class F RF power amplifier caused by parasitic parameters of power amplifier
affect LC output second-order impedance matching circuit is not zero and cause of the decline of the efficiency, In this
paper, using compensated amplifier tube parasitic parameters and optimizing adjustment of second harmonic
impedance method, designed an adjustable structure and stable output circuit unit, then get the higher efficiency and
bandwidth; Through the ADS simulation power amplifier working at 1. 25 GHz, power added efficiency more than
74. 3%, the output power of 47. 6 dBm, bandwidth of 240 MHz.

Key words: RF power amplifier; F class; High efficiency; ADS; Parasitic parameters
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B OE. 4 EMARNRASERERKRRTIEEE 1149. 7 A B N TR ER HHm 4 8y 0 R 7 = 0% 2
FERD T R E I R IR, UL TEEE 1149, 7 A7 7 k4 £ BN R 2 AR W ek b, AR Quartus
NFEEFRFERITTETRRENHEAEA G ERE AT THARIE. FREANREHBR ST LK
S AFHEE K B Mscan HE B K K Oscan HH B X F L ERHH I RE S,

XK HER: IEEE 1149. 7 47 ; % % E A 43 4% ; Mscan; Oscan

hES S TN407 XERIRAE . A XEHS: 1000—7180(2015)10—0147—04

Star-Z2 Scanning Format Research Based on IEEE 1149, 7 Standard

YANG Ke, YAN Xue-long

(College of Electronic Engineering and Automation, Guilin University of
Electronic Technology, Guilin 541004, China)

Abstract: On account of the integration of modern test system is becoming more and more complex, the IEEE 1149,
7 Standard puts forwards the test method of star-2 scan topology to meet the needs of using fewer pins to achieve
boundary scan at present. On the basis of on the IEEE 1149. 7 standard and in-depth study on the standard, the
platform of Quartus I was used to design the star-2 scanning controller, which is validated by simulation. The
results indicate that the test signal can be generated by the controller, which can meet the provisions of star-2
scanning signal of IEEE 1149. 7 standard and the specified Mscan format and Oscan format.

Key words: IEEE 1149. 7 standard; star-2 scanning; Mscan; Oscan
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A Low-Power Bandgap Voltage Reference Based
on Subthreshold CMOS

XING Xiao-ming, LI Jian-cheng, ZHENG Li-hui

(School of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: This paper proposes a low-power bandgap voltage reference base on subthreshold CMOS, This circuit has
superior performance such as low-power, low-temperature coefficient and reliability while the supply voltage hold
the line. The simulation based on the 0. 18 pm-CMOS process of TSMC. The design consists of MOSFETs, the
bipolar transistor and resistors. All of MOSFETSs work in subthreshold region, as a result,a low-power is achieved.
The supply voltage of the voltage reference is 1. 1 V, the output voltage is 0. 59 V ,which can operate with a supply
voltage ranging from 0. 8 V to 3 V and the power dissipation of Bandgap Voltage Reference is about 68 nW. When
operating at a 1. 1 V supply voltage within the temperature range from —40 C to 80 ‘C,the circuit has temperature
coefficient of 14. 8 X107%/C, which has a better temperature stability.

Key words: low-power; low-temperature coefficient; subthreshold region; CMOS
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IP Test Wrapper Scheduling Based on Quantum
Ant Colony Algorithm

YANG Gang, YAN Xue-long

(School of Electronic Engineering and Automation, Guilin University of

Electronic Technology, Guilin 541004, China)

Abstract: To cope with the problem of scan chain distribution of system-on-chip (SoC) IP core, this paper proposes
quantum ant colony algorithm as an optimization scheme, which can effectively solve the problems that the results
easily fall into local optimal solution, and quickly find the best distribution of scan chain, thereby shortening the
longest scan chain, reducing test time for a single IP core. Typical IP core of ITC02 Test benchmarks is adopted,
and the experimental results show that the quantum ant colony optimization algorithm can effectively and fastly solve
the problem of the scheme.

Key words: scan chain;quantum ant colony algorithm; test wrapper
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Quality Analysis and Evaluation of Tracks Based
on Improved Apriori Algorithm

ZHU Fu-bao, BAI Qing-chun, TANG Meng-meng,ZHU Hao-dong

(School of Computer and Communication Engineering, Zhengzhou University of

Light Industry, Zhengzhou 450002, China)

Abstract: A design scheme of quality analysis and evaluation system of tracks based on improved Apriori algorithm is
proposed. The initial data is preprocessed to build the efficient data warehouse firstly. Then reduction is interpreted
in a consistent decision table which we have preprocessed. To capture the association rules, the proposed methods
are used to reduce the times of scanning candidate frequent item sets. Experiments show that the proposed method is
reasonable and effective.

Key words: association role; evaluation system; quality analysis; railway defects; data mining
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Risk Evaluation of Information System Security Based on Neural
Network and Analytic Hierarchy Process

ZHAOQO Bao-hua

(Aba Teachers University, Wenchuan 623002, China)

Abstract: In order to improve the accuracy of the risk assessment of the information system, a new method for risk
assessment of information system based on analytic analysis process and neural network e is proposed. The
experimental results show that the proposed model can avoid the defect of determining weights of evaluation indexes
artificially, accurately describe the information system risk characteristics, enhance the accuracy of the information
system risk assessment, and can provide valuable reference information for the information systems security
management personnel.

Key words: information system; analytic hierarchy process;neural network ; Evaluation model
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Design of a Configurable WOLA Filterbank

HAO Kang-1li"?, HONG Ying'

(1 Institute of Acoustics, Chinese Academy of Sciences, Beijing 100190, China;
2 University of Chinese Academy of Sciences, Beijing 100190, China)

Abstract: A configurable WOLA filterbank is proposed in this paper for multi-channel digital signal processing. The
WOLA filterbank mainly contains analysis and synthesize filterbank. In this paper, the design and implementation of
sub-modules is presented in detail. And some efficient and simplified methods are adopted to reduce the hardware
costs and power consumption. Simulation results show that the WOLA filterbank can analysis and reconstruct the
wideband signal effectively. There are 267 kgates when the design is synthesized with SIMC90 nm standard cell
library. And the power consumption is 1. 211 mW at a clock frequency of 5 MHz.

Key words: configurable; filterbank; WOLA
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The Reasonable Scheduling Method of Multimedia Data Simulation

CHEN Wen-qing
(Application Research of Computer Room, China Institute of Industrial Relations, Beijing 100038, China)

Abstract; Puts forward an improved particle swarm optimization (pso) algorithm based on multimedia data reasonable
scheduling method, according to the priority of the request of multimedia data collection to determine, the scheduling time
as target parameter of scheduling policy, to solve the optimal node set, to achieve the shortest scheduling time. General
particle swarm optimization (pso) algorithm is analyzed, introduced to optimize the performance of the compression factor of
learning factor and improved particle swarm algorithm is given individual fitness evaluation function, through the multimedia
data pieces the size of the priority to choose the highest priority multimedia data, add it to the scheduling window. Using
improved particle swarm algorithm to obtain the optimal node set, see it as an optimal dispatching strategy. so as to realize
the reasonable scheduling of multimedia data. The simulation results show that the proposed method can make full use of the
node bandwidth resources, greatly reduces the startup delay of multimedia and the load on the server, to strengthen the
overall performance of the system.

Key words: multimedia; huge amounts of data;scheduling
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Research on Automobile Location Management
Strategies in Vehicle Network

WANG Hai-xin' , CHEN Ke-jia*

(1Research Institute of Electronic Science and Technology, University of Electronic
Science and Technology of China, Chengdu 611731, China;
2 Jiemei Technology Co. Ltd of Nanjing, Nanjing 21000, China)

Abstract; According to the topology of the vehicle network, research and analysis of the complexity of the
deployment environment, the vehicle network topology is divided into two dimensional topological structure of urban
and non-urban one dimensional topological structure. Aiming at the characteristics of two kinds of topology
structure, respectively, to formulate the corresponding location update strategy to reduce the cost of update,
according to the two dimensional topological structure of urban is proposed for update strategy based on hierarchical
location management, and put forward the update strategy of adjacent location areas overlap each other in non-urban
one dimensional topology structure. The management strategies can meet vehicle network structure and reduce the
location management cost.

Key words: vehicle network; location management; topology; analysis cost
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Research and Application of Load Balance
Technology in Cloud Computing Environment

YAN Xing-ya' , HAN Ping*

(1 Deartment of Digital Art, Xi’an University of Posts and Telecommunications, Xi'an 710061, China;
2 Institute of Computer Science and Technology, Xi'an University of Posts and

Telecommunications, Xi'an 710061, China)

Abstract: In order to solve the new problems caused by the traditional load balance technology application to the
cloud computing environment, the algorithm based on Round-Robin Scheduling in LVS(Linux Virtual Server) is give
out,which adds control information of location, due to the characteristic of distributed in cloud computing. The
thought of the algorithm comes from CLBDM( Central Load Balancing Decision Model). By simulating, the scheme
can effectively improve the processing capacity of load balancer , and the number of active connections real servers
which closer to the client is higher than the ones far away.

Key words: Load Balance;Cloud Computing; LVS; CLBDM
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# E: XT 47 Rapid 10 2. 0 #38, %1H 7 — M A T 84T Rapid 10 3 1 8y 2 28 1L, 28 BOPL 4 7 e B 8 0
FAME R U R AME R TP, LU 2 Rapid I0 2.0 B M E W ARG M B R EME R RAEMERES R
B A e, DL/ T AR B R 6 # . T SMIC 40 nm CMOS T 7 4 i B #AT R IE. T AZE R B R, 1L %
AR AL I Rapid 10 2.0 #1357 6. 25 Gb/s By & KA HEE T, FHH4E K 1. 3 mW.
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Design of a Differential Receiver Used in Serial Rapid 10 Interface

SU Peng-zhou', HUANG Lu', ZHANG Bu-qing®

(1 Department of Electronic Science and Technology, University of Science and Technology of China,

Hefei 230027, China; 2 Institute of Automation, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: A differential receiver used in Serial Rapid 10 Interface was designed, which is based on Rapid 10 2. 0
specification. The compensation frequency and strength of receiver can be adjustable to meet the requirements of different
transmission data rates which are stipulated in Rapid 1O 2. 0 specification, and common-voltage stabling and offset adjusting
circuit was also designed to reduce the influence of process and temperature on the receiver. The differential receiver was
designed in SMIC 40 nm CMOS process. Simulation results showed that the differential receiver meets Rapid 10 2. 0
specification, the average power consumption is 1. 3 mW at 6. 25 Gb/s maximum data rate.

Key words: Rapid 10 2. 0; receiver; CTLE; equalizer
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