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Design of second-vrder state-tuned filter using simulated inductance
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Abstract: Based on the dominantpole model of the integrated operational amplifier (Op Amp). the e
Quivalenr sdmittance expression of the simulated indoctance esing grounded capacitors and dual op amps is
first dercted, which shows that oaly under ideal op amp conditions, the crewit can be equivalent 10 an in
duttor with a value of CR’, Based on that and combined with the classic passive second-order band-pass fil
tex topology. # secundorder stntetuned filter is designed by the component replacement method, which
can nat anly realize band-pass filtening but also realize low-pass filtening. With the circuit using only two
Op Amps and ¢wo grounded capacitors. the circuit is suitable for integration. The computer simulation re
sult shaw« that the circwit can run up to 10 MHz, and Q can be as high as 100, In addition, the reason for
Q enhancement and /. weakening under high-frequency conditions is correctly explained,

Key words: Q enhancement and § wenkening; state-tuned [ilter; simulated inductance: integrated opera

tional amplifier
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ANSTRACT Veaywordy:

1his article takes the dighal medical Instrument based on the embedded computer system as the enbadded cooguter 3o
gesearch object, and studles the use requirements and function realisation of the embwdded digtal dgtal  modical  leatrament
medical Instrument. This article focuses on the analysis of the memory and aperation of e embeddod USBART  guotoerd, v &
computer system, and analyses the requirements for the use of digital medical equigment based on A chip, \
these chatacteristics. The Intelligent dightal medical Instrument architecture based on embebded

jechnology presents a trend of Individualisation, amnl-directional, thres-dimensianal, more intellipent,

and automated In the case of multiple communication lines coorlsting. The results show that the

embedded operating system dightal medical lostrument manages system resources theough hardware

and soltwate, which can save 35% to 40% of hardware costs, Although the initlal cost §s high, In the long

un, the total medical cost Is greatly reduced, and the patlent's ¥ time is also greatly shortened,

| Introduction (2019) propose o framework combinirig Ethercnom and Abe
1o solve the problems of key abuse snd privacy data kakage
Embedded system has application specificity (Al Maruf and in centralised clowd storage  system, Mehalaine  and
Azim, 2020), generally can not be applied to multiple  Boutckkouk (2020) propose a secure cloud  storage
scenarins, bul its stability and cost can be accepted by users framework {or acerss eontrol based on Ethereuns embedded
100 large extent, For digital medical instruments, embedded system technology, The data owner can set the effective
system can be well applied to different occasions, such ns nccess periad of Eyd threugh the chain USART protocol,
registration system, CT system and so on. These embedded and track the geeess control Mehalaine and Boutekkouk,
computer systems are gencrally used with desktop systems, 2020).
In recent ycars, scholars generally study from  the Juang and Zhang (2019) propose an EMR differential
perspective of embedded system information processing. privacy access conirol mechanism, which authorises
Dan et al, (2018) use the Ethereum USART protocol 10 unteusted third-party users to only have limited data views.
realise the interaction between different roles in the medical s method not only considers variables such as time and
embedded system to meet the needs of different users. user characteristics, but also effectively controls the amount
Ghosh et al, (2021) use USART protocol and access control of tnformation to be provided (Juang and Zhang, 2019), For
mechanism to effectively track the behaviour of data and unalysis data containing sensitive information (for example,
cancel Ihe access control authority of malicious entities. epideniological analysis needs identity analysis 1o track the
Noda et al. (2018) propose a data sharing framework based spread. of discasc), Mhalla et al, (2019) integrate access
on embedded system for data secuiily sharing of cloud  control mechanism with embedded system and differential
service providers, which uses embedded system to realise privacy to achieve data protection. Based on mixcain,
access control of sensitive dat in the cioud, and keeps Mohanty (2018) adopts blind signature for improvement,
behaviour logs of access nodes 1o ensure subscquent  which makes the third party node unable to obtain the
fesponsibility authentication. Kollathodi and Palaniappan information of both operators in the process of currency
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Abstract—In order to ensure the safety of passengers in
the elevator, this paper takes the abnormal behavior of
passengers in the elevator car as the research object, and
proposes an intelligent identification method for abnormal
behavior of the elevator car based on 3D residual
convolution network, which can improve the accuracy and
speed of recoguition with the abnormal behavior in the
elevator car. This paper co three-di ional
convolution and residual network, establishes a 3D residual
convolution network model, and conducts in-depth research
and design of each parameter to identify three abnormal
behaviors of elevator cars, such as falling, robbery and
fighting. The effects of different video frame input lengths,
different parameter optimization functions and wheth

convergence speed of the network and reduce the amonnt
of image Due to the internal differences, the processed
image data is sent to the designed network for training,
and the network model is constructed until the network
converges. After the network is trained, the network needs
0 be tested to check the walidity of the network
identification. In the test phase, the normalized data is
directly sent into the trained model stmeture to give the
final prediction result.

training phase

age dataset

pre-training on the network recognition rate are compared
and analyzed. The experimental results show that when the
input video frame length is 16 frames, the Adam
optimization fonetion is nsed for optimization, and the pre-
training method can achieve better recognition results.

Keywords—3D vesidual convolutional network; abnormal
H L

beh
’DA o

L MODEL ESTABLISHMENT AND PARAMETER DESIGN

A.  Buildingk the Model

This paper combines three-dimensional convelution
and residual network to study the effect of three-
dimensional convolution residual network on the
identification of abnormal behavior of elevator car
passengers. The network structure of Resnetl$ is used to
leamn and predict the results of the collected monitoring
data set. The data set includes four types of behaviors: fall,
robbery, fight, and normal elevator ride. Among them, fall,
robbery, and fight are defiried as abnormal behaviors, and
the three types of behaviors are mainly identified. At the
satne time, in order to verify the superiority of transfer
learning, the network will be trained in two ways, without
pre-training and with pre-training. The flowchart of the
elevator car abnormal behavior recognition algorithm is
shown in Fig 1.

The entire abnormal behavior recognition process
block diagram 1s divided into a training phase and a
testing phase. During fraining, relevant normalization
preprocessing is performed on the mcoming video stream
information. Yes, the pixel value of the image can be in
the entire range of [0,1]. Normalization can speed up the

|
forward prop.

I process ‘

Ny,
Sample label ‘
classification

Errorback 1
propagation |

test phase

Test image
database

CNN network
learning

CNN network
learning

Weights, threshold
1 update ‘

CNN training ends

Fig. 1. Flowchart of abnormal behavior recognition algorithm,

B.  Designing parameters

In this paper, the parameters involved in the entire
network are desighed accordingly, and the specific
perameter settings are shown in Table [. In the first-layer
residual convolutional network setting, the size of the
convolution kernel is 7%7%7, and the number of
convolution kernels is 64, When performing the
convolution operation, the time step is 1, and the space is
1. The stride is 2, so the output feature map size remains
unchanged in time, and the size in space is reduced to half
of the original. In the residual blocks connected thereafter,
the size of the convolution kernels in each residual block
is 3%3%3 and the pooling is 2*%2*2. The number of
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ABSTRACT

Protecting a driver’s privacy is one of the major concerns in vehicular ad hoc networks (VANETS). Currently, Maris et al.
has proposed an efficient anonymous authentication protocol (EAAP) for VANETS. The authors ¢laim that their scheme
can avoid malicious vehicles entering into VANETSs and offers conditional privacy. In this paper, we show that a malicious
vehicle can enter a VANET as a legal vehicle and can successfully broadcast any messages. Furthermore, the malicious
vehicle cannot be identified by a trusted authority, meaning that their scheme fails to support conditional privacy. The
results of this study show that the scheme of Maris et al. is totally insecure and it can be combined with blockchain
technology to design a more secure and efficient privacy protection authentication scheme in the future.

Keywords: vehicular ad hoc networks (VANETS), anonymous authentication, conditiona! privacy, blockchain, privacy
protection

1. INTRODUCTION

As a special case of mobile ad hoc networks (MANETS), vehicular ad hoc networks (VANETS) have become a key part
of intelligent transportation system (ITS) frameworks!". VANETs can improve driving experience, reduce traffic accidents,
and provide rich infotainment services for drivers and passengers, making driving more comfortable and safel?]. Generally,
there are three kinds of entities involved in a typical VANET system: a trusted agency (TA), which is the builder and
manager of the VANET system; the on board unit (OBU) with which each vehicle is equipped; and the road side unit
(RSU), assumed to be a fixed device located on the road side. Both OBUs and RSUs are dedicated short-range
communication (DSRC) devices that are used to provide vehicie-to-vehicle (V2V) and vehicle-to-RSU (V2R)
communication, The system communication model of VANETs is shown in Figure 1 below: The communication
between an RSU and the TA is assumed to occur through wired channels. According to the IEEE 802.11P standard,
vehicles are required to periodically broadcast messages every 300 ms. The message includes not only general traffic
conditions such as weather conditions and emergent events but also data about the vehicle’s condition, such as its identity,
location, and speed. In order to guarantee the authenticity and reliability of }hese messages, the receivers have to
authenticate the sender’s identity to ensure that the messages are from a legal veh!cle. Moreover, there are many VM
applications that also need to send the vehicle’s identity to an RSU or other vehicles. However, a'vehlcle’s identity has
much to do with the driver’s privacy, which is sensitive information'®). For ?xample, an adversary is able to reconstr}xct a
vehicle’s trajectory if they can distinguish messages broadcasted by the vehicle from those .broadcasted by other vehicles,
which is called privacy-related attack. From the vehicle’s trajectory, an adversary can acquire a lot of privacy information
about the driver (or user) of the vehicle, such as the driver’s horx}e aqdress: workplgce, anq lIV}ng habits. Funhermore., the
adversary can potentially derive the driver’sreal identity from this privacy information, wiugh is tn_lly athreat to the driver.
It is well known that VANETS could not have been deployed at large sdcales uancss driver pnvacy;l is Pmtectlcut_l.lleno;;;a::::s.
anonymous identity is widely used to protect the vehicle driver’s real identity. However, some malicious veuc

may i;roadcast fr:?dl:]ent stsages f(ﬁ' their own benefit. In this case, a VANE’!‘ system must have the ability to trace the
real identity of these malicious vehicle operators, which means that the anonymity is conditional.

i ¢ i icati hanism is widely used to support driver’s
In practice, PKI-based (public key infrastructure) anonymous authentication mec v
pril\)'acy protection*") 1(;1p wh;ch T).:x needs to issue many anonymous certificates for each vehicle. Although the anonymous
certificates have noth'ing to do with the real identity of a vehicle, each certificate can gnly be used a limited nm?lber of
times in order to avoid privacy related attacks. Therefore, vehicles must update their certificates before current certificates

expire, and TA has to store all issued certificates in order to implement traceability. Moreover, a vehicle needs to check
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Abstract: Background: With the continuous development cf big data, artificial intelligence,
the Internet cf things, and blockehain technology, distributed interactive systems have
gradually become the mainstream ¢f computing technologies and epplications with the
help cf real-time interaction plaiforms. The real-time interaction plaiforms provide o data
comnunication bridge for distributed cpplications, not only meeting the timeliness and
correctness ¢f data interaction but also providing a unified inter face for cpplication devel-
cpment. 1t realizes the plug and play cf & ferent functional modules in the distributed sys-
tem and improves develcpment ¢ ficiency for wstem developers.

Otjective: According to the characteristics ¢f the large scale, wide range, and complex
running environment of distributed interaction systems, this paper analyzes the function
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and performance requirements of the distributed iteractive plaiform and designs and im-
plements a real-time interactive pleiform nomed NetDDS based on a publish-subscribe

Methods: Concerning the idea ¢f a lavered design, the real-time interactive plaiform is

constructed from three aspects: distribution service laver, QoS guarantee loyer, and data

DOl
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transwission laver. The plaiform provides a date synchronization function based on pub-

lish/subscribe mechanism, a covfigurable QoS suarantee mechanisin, and a multi-protocol
data transmission mechanism based on Ethernet, ensuring the real-time correctness and

reliability ¢f data transmission.

Results: Experimental results show that the interactive plaiform exhibits less delay in mes-

sage wpdate.

Conclusion: This paper proposes a herarchical architecture, designs and implements a
real-time interaction plaiform based on publish/subscribe mechanism, and provides a top-
ic-based publish/subscribe model to the cpplication layer. The publisher and subscriber
directly publish and subscribe with data as the center to meet the real-time requirements cf

distributed real-time spplications.

Keywords: Distributed system, real-time interactive platform, publish-subscribe, real-time, data synchronization, quality of

service,

1. INTRODUCTION

With the development of computing science, various
technical piatforms have emerged one after another, which
has promoted the rapid development of various industries.

*Address correspondance to this author at the College of Information and
Engineering, Shaanxi Institute of Intemational Trade & Commerce, Xi'an
712046, Shaanxi, China; Tel/Fax: +86-13609145260;

E-mail: zheng0174@sina.com

2352-0965/22 $65.00+.00

For example, MindSphere, which is a cloud-based open
Internet of things (IOT) operating system [1], can connect
real things with the digital world, thus providing mdustry-
based high-value applications and digital services. Distribut-
ed systems have gradually become the mainstream of com-
puting technologies and applications. A real-time interactive
platform is one of the key technologies for building distrib-
uted system applications and providing a data communica-
tion bridge for distributed applications. Besides meeting the

& 2022 Bentham Science Publishers
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An anenymous roaming scheme of mobile Internet was discussed in this paper aiming to improve the traditicnal authentication
protocol that cannot satisfy the demand of user's identity anthentication when the mobile terminal is roaming in mobile Internet.
The authentication server of remote network will complete the identity legitimacy verification of mobile terminal with the help of
the home network authentication server. A temporary identity is used to prevent user’s anenymity protection from being tracked
and eavesdropped, as well as other attacks, which can improve the confidential of nser’s identity and location considerably. This
anonymous roaming scheme can achieve a high-level of safety efficiently. This will also satisfy the development of the network

technology.

1. Introduction

The Internet of Things (IoT) realizes the ubiquitous connec-
tion between Things and Things, and between Things and
peaple, and realizes the intelligent perception, recognition,
and management of cbjects and processes. That is, IeT is
an information carrier based on the Internet, which enables
all abjects that can be independenty addressed to form an
intercennected network.

With the rapid development of informatien network
technoelegy, the evelution of internet from wireless Internet
te wireless mobile Internet has made the latter a develop-
ment trend ef the next generation network. Mebile Internet
has the characteristics of dynamic topolegy, epen link, and
limited bandwidth. However, these features make it easier
to intercept and monitor messages, and the mobile Internet
faces security threats such as eavesdropping and replaying
attacks; so, authenticating through a security portal becomes
the top pricrity. Alse, for IoT, the ancnymeus rcaming
authentication mechanism is a key technology to ensure
communicaticn security.

In the case of authentication server in the mobile Inter-
net, the service is hoped to be provided te the legitimate

users or the completely trusted users. The authentication
protocel enables the authentication server and the mobile
terminal (mobile terminal, MT) to realize a two-way anony-
mous authentication. Te ensure the legitimacy of MT iden-
tity, for example, in [1], an anonymous identity
authentication and key agreement scheme for global mobil-
ity network is proposed to realize mutual anenymous
authentication between the two parties. In [2], a wireless
anonymeus authentication pretecel is proposed to avoid
the risk of using the same key for a leng time. In [3], an
identity-based anonymeus wireless authenticatien scheme
is proposed to solve the authentication problem of mobile
users while roaming, and the security and anenymity of
the scheme are analyzed in detail by using the characteristics
of bilinear pairs and elliptic curves. In [4], to reduce message
flows ef traditional anenymcus authentication schemes, a
new kind of delegation-based scheme is proposed for wire-
less roaming networks. In [5], an impreved secure anony-
meus authentication scheme using shared secret keys
between home agent and foreign agent was proposed. A
broadcast authentication protocel for smart grid communi-
cations was created in [6], and the security of proposed
scheme was proved with the formal method. In [7], an
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The Apricri algorithm in association rules is the main algorithm used in the treatment and prevention of chronic diseases in data
mining, and the algorithm in the current stage of China's medical field of assaciation between chronic diseases has some problems,
such as the need to scan the transaction database of cases several times, producing a large data set and more redundant rules. To
address the above problems, a data mining algorithm of assaciation rules combining clustering matrix and pruning strategy is
proposed, which improves the algorithm by using the clustering matrix method to compress the stored transaction database and
introducing the prepruning and postpruning strategy methods on the basis of adding constraint conditions. The experimental
results show that the optimization algorithm has unique advantages in reducing the number of database scans and the number of
candidate item sets generated and ultimately greatly reduces the running time and I/C load of the algorithm, and the running

efficiency of the algorithm is greatly improved.

1. Introduction

‘With the development of digital technology today, behind it
is the suppert of powerful cemputer technolegy. Powerful
computer technology must rely on massive databases.
Computer database application technclogy has penetrated
many aspects of people’s lives, such as online shopping,
smart home appliances, pathclogical analysis, prevention,
etc. Extensive applicatien is bound te produce a large
amount of data. How to quickly find potentially useful in-
formation in this massive data has been a major problem
that pecple are facing Data mining technclogy can help
peeple discover the knowledge hidden behind massive data.
Driven by various medical and health medes, data mining
technology has shown goed application value and attracted
mere and mere experts and scholars™ attention. The im-
provement of information technelegy has alse brought
about the wide application of various medical systems. In the
medical field, big data has alsc begun to be applied, and the
data cellected in various medical systems are of great re-
search value for medical research and the diagnosis and
treatment of chronic diseases. However, at present, all

hospitals only cellect and store patients’ medical data
without in-depth analysis and effective use, let alone using
these data te analyze and mine the knowledge behind them.
Using data mining technelegy to discover the hidden re-
latienship from these medical data and previde services for
doctors’ clinical diagnoses has become a preblem that re-
searchers pay much meore attention to.

In medicine, there is a lot of unknown infermation
hidden behind the sign data [1] of patients with chronic
diseases, which can provide a cerrect prediction for early
diagnosis through data mining. Therefore, data mining
technology has become an indispensable part of the hospital
evaluation system and medical research. Metheds of data
mining techniques such as association Rules Mining, reugh
set theery [2], machine learning, and neural network [3]
have their own advantages and disadvantages in medical
data mining [4]. Ameng the many applicatien fields of data
mining, a promising research directicn is the data mining
algorithm of asseciation rules which has been widely applied
to e-cemmerce, prevention of chronic diseases [5], tele-
communications industry, and insurance industry. Whether
the asscciation rule algorithm is goed or bad in practice is
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Abstract—Among data mining algorithms, Apriori
association rule data mining algorithmis one of the most widely
used algorithms. The algorithm is faced with the problems such
as low accuracy of algorithm recommendation, single support
and difficulty in setting the support threshold in the operation
of current e-commerce recommendation systems. Based on the
above problems, this paper proposes an association rule data
mining algorithm combining multi-item sopport tree and
support. The algorithm uvses recursive iteration to generate
conditional database and dynamically adjust the minimum
support during mining to obtain frequent item sets, which
greatly improves the efficiency of data mining and the accuracy
of recommendation. Experiments show that the proposed
association rule data mining algorithm with mult-item support
greatly changes the number of association rules, thus improving
the efficiency of data mining and the accuracy of
recommendation.

Keywords—association rafes; apriori algorithm; frequent
tem sets, recursive itevation

I. INTRODUCTION

The rapid development of Internet technology has led to
the rapid development of information technology and
mformation economy. Data mining technology is used in all
aspects of our lives. For example, Taobao platform has been
recormmending products that consumers are interested in, and
Douyin platform has been recommending videos that users
like. Data mining technology is to discover a large amount of
nformation with potential commercial vahie from unknown
data. The data mining technology of association rules is a
widely wused algorithm among many data mining
technologies. The process of realization is based on the
connection between data to obtain the support of credibility

In order to better mprove the efficiency of
recommendation systems, many researchers have done a lot
of research in data mining, which has made great
contributions to  the efficiency improvement of
recommendation systems. Wei Hao et al. proposad a
collaborative filtering recommendation algorithm to improve
the simnilarity of users [1]. This algorithm can customize
different nsers and define user identities as different data
types, so that different data types can be processed in a
unified way. Saurabh Manek et al. proposed an optimized
similarity collaborative filtering recommendation algorithm
[2]. The algorithm adds a balance factor to the traditional
cosine similarity calculation formula, thereby improving the
accuracy of the recommendation. Chen Tingting et al
proposed a collaborative filtering based on user similarity [3].

Lijun Wang
Shaanxi Institute of International Trade & Commerce
College of [nformation Engineering
Shaanxi, China
e-mail: 88248745(@qq.com

This algorithm takes into account that the traditional
algorithm sometimes ignores the evaluation eriteria of
different users for all projects during similarity calenlation
and produces similar result vectors, so the method of
changing the threshold value is used to improve the
algorithm's recommendation aceuracy caleulation. 1i Long
et al. reviewed the traditional Apriori algorithm [4], and
found that its biggest defect was that frequent item sets could
be obtained only after repeated scanning of the database,
which would inevitably affect the efficiency of data mining
and occupy large memory. Yong D et al. proposed a data
mining method for effective candidate itemn sets [5], which
reduced the time of database scanning.and the mumber of
candidate itern sets, could quickly obtain effective frequent
item sets, and improved the execution efficiency of the
algorithm, but did not improve the accuracy of
recommendations. Pan et al proposed a method to
effectively reduce the performance bottleneck problem of
generating a large nuruber of candidate itern sets in the
process of association rule data mining [6]. The algorithm
filters ouf iterns irrelevant to the mining data through preset
filters. This method is better to improve the efficiency of data
mining, Huang Lele put forward a kind of matrix and sorting
index [7] association rule date mining algorithm, the
algorithm by deleting useless transactions and items in a
transaction database, then the set of frequent binomial is
obtained by the product of matrix, and finally get frequent &
-itemsets, the algorithm can directly find the frequent item
sets 15 the biggest advantage of scanning the database, To
some extent, the efficiency of data mining is improved, but
the algorithm needs to update the database in real time, so it
can only be used in large databases. Li Yanhui et al. proposed
an association rule data mining algorithm based on Boolean
matrix [§], which effectively reduced the number of frequent
ftem sets by adding an association graph, and the
performance of generating frequent item sets was effectively
reduced after the algorithm was used once.

A large number of scholars have found that the main
bottleneck of improving the efficiency of data mining
algorithm lies in how to reduce the process of generating
frequent itern sets, the difficulty in setting the threshold of
support and the low efficiency of algorithm mining.
Therefore, an association rule data mining algorithm
combining the support degree and support number of
multiple items is proposed in this paper.

578-1-6654-0680-6/22/531.00 ©2022 [EEE L]
DOT 10.1108/ECCS54035.2022.00011
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A Data Mining Algorithm for Matrix and Sort Index Association Rules
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Abstract : [n the association rule mining algerithm. Apriori is prone to [/ overhead and low elficiency of data mining due to the lact that
multiple scans of the database will generate many candidate sets. Matris association rules do not delete infrequent item sets in the data
mining process, resulting in many invalid scans: and the improvement of mining =(Miciency is not cbvieus. An improved data mining algo—
rithm for matrix and sorted index association rules is proposed. Firstsunwanted transactions and items are deleted, frequent binomial sets
are obtained by matrix multiplication and lookup tables: and the remaining frequent & —item sets are obtained by combining the sorted in—
dex. Compared with the matriz association rule algorithm and Apriori algorithm. the proposed algorithm can directly ind frequent item
sets and scan the database. When there are more frequent item sels or the database needs to be dynamically updated. the proposed algo—
rithm has better leasibility and execution elfliciency. Experiment shows that the proposed algorithm reduces memory utilization and [/0 o—
werhead. improves data mining =fficiency and has better scalability.

Key words:data mining; assaciation rules; Apriori algorithm ; matrix algarithm ; sarting index ; sequence marker
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third-order quadrature oscillators are synthesized by the NAM
expansion. The hand analysis and computer analysis are iuifo-
duced to prove the synthesized circuits are correct and effective.
Key words: Wien oscillator; third-order quadrature oscillator,
pathological element; extra X secend-generation current- con-
trolled conveyor; nodal admittance mainix expansion
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0 Introduction

In many current-mode ‘devices, operational trans-
conduciance amplifiers (OTA) and the second-generation
curreni-controlled conveyor (CCCII) are two basic active
deviees. Because CCCII has not only a voltage input but
a current input, thee CCCIL is a better active device than
the OTA. Latierly, 2 mew active element including an
extra X stage, based on the CCCII, was suggested. This
element is called as extra X second-generation current-
controlled conveyor (EXCCCII), which is effectively
used for various linear analog circuit applications, such
as the filter, full-wave rectifier, binary phase shift keying,
amplitude shift keying, and so on'""'l However, the
above circuits do not include the Wien oscillator and the
quadrature oscillator. Besides, the related method to use
is not of systematic synthesis. On the other hand, since
Haigh!"? proposed the nodal admittance matrix (NAM)
expansion approach, and the NAM expansion approach
has been popularized to the second generation current
conveyor (CCIN'Y, second generation current- controlled
conveyor (CCCII}[M], OTA!" and current-controlled
current conveyor trans-conductance amplifier (CCCCTA) !,
achieving the circuit synthesis for filters, gyrators and
oscillators'®*1 Through our investigation, the NAM
expansion approach has not been used in circuits based
on the EXCCCIL. It is then significant to synthesize a
string of new active circuits through the NAM expansion
approach in modern analog circuit syntheses.

This work first give six different forms of the
EXCCCI, namely the extra X dual-positive output
CCCII (EXDOCCCII+), extra X dual-negative output
CCCII (EXDOCCCII-), extra X balance output CCCII
(EXBOCCCII), extra X dual-positive output inverting
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Abstract: Background: The original filter including grounded or virtual ground capacitors can be
synthesized by using the NAM expansion. However, so far the {iliers including floating capacitor,
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such as Sallen-Key filter, have not been synthesized by means of the NAM expansion. This is a

Methods: By using the adjoint network theory, the Sulien-Key filter including floating capacitor
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grounded capacitors.

first 1s turned into a current-mode one, which includes a grounded cupacitor and a virtual ground
capacitor. Then the node admittance matrix. after derived, is exteénded by using NAM expansion.

Results: At last, one VDTA Sallen-Kev iilter 1s received. It employs single compact VDTA and two

Conclusion: A Butterworth VDTA sccond-order frequency filter based on Sallen-Key topology
with f,= 100kHz, Hyp=-Hpp=1, is designed.

Keywords: Current-mode circuit, Sallen-Key topology, Butterworth tilter, VDTA, adjoint network theorem, nodal admittance

matrix expansion.

1. INTRODUCTION

The Butterworth filter is a type of signal processing filter
designed to have a frequency response as flat as possible in
the passband. It is also referred to as a maximally flat magni-
tude filter and is used in many types of audio speakers. The
Butterworth filter is designed with the help of the Sallen-Key
topology, which uses resistors-and capacitors as well as elec-
tronic components called operational amplifiers and buffers
[1-9]. Then the resulting filter- operates only in the audio
domain. However, modem analog filters, employing new
active devices, such as the Current-Controlled Conveyor
(CCCII), Vultage Differential Trans-conductance Amplifier
(VDTA) etc., can operate i the higher frequency domain,
but the Butterworth analog filter based on novel active de-
vices is rarely reported.

On the other hand, the NAM expansion method has dis-
covered a wide range of applications since it was proposed
[10-20]. So far, the NAM expansion method has been popu-
lanzed to the CCCII, Operational Trans-conductance Ampli-
fier (OTA), Curient-Controlled Current Conveyor Trans-
conductance Amplifier (CCCCTA) to achieve the synthesis
for analog circuits like gyrators, oscillators and filters. Very
recently, this method has also been put into use in the design

*Address correspondence to this author at the School of Physics and Elec-
tronic Engineering, Xianyang Normal University, 712000, Xianyang, China;
Tel/Fax: +8613891070230; E-mail: lya6189(@sohu.com

2352-0965/20 $65.00+.00

of circuits employing VDTAs [21]. Because the VDTA has
two instructive advantageous, one 1s its highly suitable for
electronically tunable circuit design due to its two tunable
trans-conductance parameters, the other is its compact struc-
tures that can be easily realized in some applications. There-
fore, the VDTA is a fundamental, general, and versatile
trans-conductance-mode device. A lot of based-VDTA ana-
log circuits, such as oscillators, filters, grounded and floating
inductances, Frequency-Dependent Negative Resistance
(FDNR) erc., have been designed [22-32]. Unfortunately, the
Sallen-Key analog filter based on VDTAs has not been re-
ported. This is probably because the original Sallen-Key
filter contains a grounded capacitor and a floating capacitor
rather than a virtual ground capacitor. In fact, the original
circuit in the synthesis process through the NAM expansion
must contain grounded capacitors or virtual ground capaci-
tors. So far, according to historic records, the NAM expan-
sion method has not been applied to the circuits to include
the floating capacitor, such as Sallen-Key filter.

The purpose of this paper is to utilize the adjoint network
theorem and NAM expansion for the synthesis of the But-
terworth filter based on Sallen-Key topology. First, accord-
ing to the adjoint network theorem [12], an original Sallen-
Key low-pass filter with one grounded capacitor and one
floating capacitor is tumed into a current-mode Sallen-Key
filter with one grounded capacitor and one virtual ground
capacitor. Next, one NAM equation of the filter is derived
through circuit analysis. Moreover, one current-mode Sallen-

© 2020 Bentham Science Publishers
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Abstract: In order to obtain the multiple-feedback filter with
simpler structure and electronic control, this paper first desives
nodal admittance matrix (NAM) equation of the multiple-feedback
filter. Furthermore, in accordance with the pathological models oi
the operational transconductance amplifier (OTA) and second
generation current-controlled conveyor (CCCII), the multiple-
feedback filter based on OTAs and CCCITs are respectively syn-
thesized by the NAM expansion metlicd. The filter employing
three OTAs has eight equivalent reaiizations and the filter em-
ploying three CCClls has 16 equivalent realizations. 24 different
forms of the current-mode filtess are sviihesized in &) f; and Q of
the synthesized filters can be tuned by tuning bias euments of the
active elements, The hand analysis and computer analysis are in-
cluded to suppaut the method to be utilized.

Key words: current-mode filter; current controlled conveyor;
operational transeonductance amplifier(OAT); nodal admittance
mattix expansion
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0 Introduction

T'he multiple-fecdback filter is a popular, active fil-
ter topology oficu applied in modern electronics. This
filter offers exceptional stop band rejection over other
filter topologies. One benefit of the filter topology is that
it requires only one operational amplifier (op amp) to
realize a filter pole pair, the other is that it enjoys low
active and passive seusitivities. Also it is a basis (o real-
ize second shadow filter, elliptic filter, and eighth-order
active-R band pass filter!"*], However, the related syn-
thesis method about multiple feedback filter using the op
amp especially new type of current mode device is sel-
dom reported”). On the other hand, Haigh et all®™ pre-
sented a systematic synthesis method of linear active
circuit in 2006, also called the nodal admittance matrix
(NAM) expansion. Soon afterwards, Saad et al™) applied
this method to the second generation current conveyor
(CCII), second generation inverting current conveyor
(ICCII). According to our survey, the NAM expansion
method, until now, has been extended to the operational
transconductance amplifier (OTA), current-controlled
current conveyor trans-conductance amplifier (CCCCTA)
and second generation current-controlled conveyor
(CCCII) to achieve the synthesis for gyrators, oscillators
and filters""*"|. Because the OTA and CCCII are the two
best devices in many current mode active devices in
modern current-mode analog circuit syntheses, it is sig-
nificant that utilizing the NAM expansion method syn-
thesizes a series of novel circuits using OTAs and
CCClls.
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Research on Multi-interactive Sharing Micro-course
Teaching System of Computer Network Course in Colleges

and Universities
CHENG Yao .
( School of Information Engineering, Shaanxi Institute of Int:mational Trade & Commerce, Xi'an 712000 China )
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Abstract: In this paper, a multi-interactive shared micro-course tzaéhing system is designed for the computer network of colleges
and universities. This paper first expounds the advaritages of the micro-course teaching model and the overall design pro-
cess of the system, and secondly, based on the function module, the running process, the multi-user and the auxiliary sys-
tem detailed design system, annc. finally, the comprehensive performance of the micro-course teaching system is verified
by an example. The results show that this system provides a platform for network interaction between teachers and stu-
dents, which is beneficiai to the diversity of teaching methods, and is of good practicability and reliability.

Key words: computer network coursc; multiple interaciive sharing; micro course teaching system
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