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Abstract v View references (16)

In this study we consider the robust control of a therapeutic pool model using Sliding Mode Control (SMC).
Therapeutic pool is a warm water pool used for stroke therapy . It makes exercises for stroke patients easier than
done outside water because of the water buoyant force which reduces human weight. The therapeutic pool which is
designed in this study has two inlets and an outlet for drainage. The first inlet is for the hot water flow and the
second is for the cold water flow. The two water flows are mixed in the therapeutic pool. The controlled variable is the
mixed water temperature in therapeutic pool. Unsteady thermodynamics and mass balance are used to
mathematically model the therapeutic pool. The SMC controller is designed to reject disturbances due to heat transfer
from the mixed water to surrounding through the contacting surface between water and the free air stream. The
usefulness of this technique is illustrated with a simulation. Desired temperature of therapeutic pool is successfully
reached and maintained steady. The performance of SMC controller is compared to conventional PID (Proportional

Integral Derivative) controller and the neural model of the conventional one. © 2016 IEEE.
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Abstract:
Medium reservoir hydro electric power plant has been long serving as conventional
renewable energy source in Indonesia, mostly in Jawa Island. Shortly after the
independence of Republic of Indonesia, large hydro power plants began to be
constructed for example Jatiluhur and Riam Kanan, followed by Sigura-gura, Cirata,
Saguling, and several others more. Meanwhile, small-sized and microhydro-run-of-river
type hydro power plant has been developed since the early of 1970s through the joint
corporation of ITB and Eindhoven University, this corporation developed turbine for
microhydro and also dummy load for load regulation. Some local industries, for instance
PT. Hexa Pratama in Bandung, which have capacity to develop complete microhydro
power plant system up to 300kW have been emerged after succesfully GTZ Programme
back in the 1980s. Large hydro power plant is currently undergoing construction phase,
it is expected that in 2019 Upper Cisokan pumped storage power plant with capacity of
1040 MW will be integrated with Jawa-Bali Interconnection System. Simple pico-hydro
power plants are also constructed in several remote areas in Indonesia.
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Medium reservoir hydro electric power plant has been long serving as
conventional renewable energy source in Indonesia, mostly in Jawa
Island. Shortly after the independence of Republic of Indonesia, large
hydro power plants began to be constructed for example Jatiluhur and
Riam Kanan, followed by Sigura-gura, Cirata, Saguling, and several
others more. Meanwhile small-sized and microhydro-run-of-river type
hydro power plant has been developed since the early of 1970s through
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Bandung, which have capacity to develop complete microhydro power
plant system up to 300kW have been emerged after succesfully GTZ
Programme back in the 1980s. Large hydro power plant is currently
undergoing construction phase, it is expected that in 2019 Upper
Cisokan pumped storage power plant with capacity of 1040 MW will be
integrated with Jawa-Bali Interconnection System. Simple pico-hydro
power plants are also constructed in several remote areas in Indonesia.
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go through all router's pipeline stages to the switch traversal stage. In this paper, we
present a low latency synchronized NoC router micro-architecture that achieves single
clock cycle latency for packets traveling to the same direction using a static straight
VC/SW allocator (SSA). In comparison to existing single clock cycle latency routers
which require more complex VC/SW allocator or crossbar switch architectures, our
proposed SSA has simpler architecture and works in parallel with the previously
proposed baseline VC/SW allocator. The simulation results using six different synthetic
traffic patterns shows SSA reduces the communication latency of a 2-cycle latency
baseline router by 24% in average.
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I. Introduction

Network-on-Chip (NoC) [1] provides a flexible and extensible inter-core-
communication infrastructure for many-core system-on-chips. However,
due to multiple number of routers a packet has to traverse between a

source and destinatiop-eeres;-as-well-as-each-ndividual router buffering,
NoC-based systems ¢anSigfienftor@ dridginiret&tezmimgommunication
latency. Reducing NoCtommunicationm taterncy isimportant as many-
core based applications are highly sensitive to inter-core communication
latency. However, designing a low latency NoC router can be a
challenge.
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meant for deterrent rather than for prevention where these systems will simply record
scenes as viewed by video cameras regardless whether there is any activity or not. In
the event of some criminal prosecution procedures, these recorded videos may be
served as evidence in the court of law. The 9/11 incident has changed the way on how
these video-based surveillance systems are being employed. More automated functions
and “smart” algorithms have been incorporated into such systems so that these systems
can detect moving object, identify to some degree what the object is and possibly
tracking its movement. However, the problems of object identification, recognition, and
tracking are far from being solved. The London bombing and the recently Boston
bombing are proof that automatic system failed to identify the suspect. In fact, it took
hundreds of man hours for the authority to finally identify the criminals. In this talk we
will look at emerging smart vide-based surveillance systems. The talk will not focus on
any particular model, or system or algorithms. Instead, the talk will concentrate on what
are the opportunities and challenges faced by the existing systems. In particular, we will

two purposes. Firstly, it will give a brief overview on what smart video-based
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In this study we consider the robust control of a therapeutic pool model using Sliding
Mode Control (SMC). Therapeutic pool is a warm water pool used for stroke therapy. It
makes exercises for stroke patients easier than done outside water because of the
water buoyant force which reduces human weight. The therapeutic pool which is
designed in this study has two inlets and an outlet for drainage. The first inlet is for the

IV. Simulation
Results

V. Conclusion

Authors hot water flow and the second is for the cold water flow. The two water flows are mixed
. in the therapeutic pool. The controlled variable is the mixed water temperature in
Figures therapeutic pool. Unsteady thermodynamics and mass balance are used to
mathematically model the therapeutic pool. The SMC controller is designed to reject
References disturbances due to heat transfer from the mixed water to surrounding through the
contacting surface between water and the free air stream. The usefulness of this
Keywords technique is illustrated with a simulation. Desired temperature of therapeutic pool is
Vietri successfully reached and maintained steady. The performance of SMC controller is
etrics

compared to conventional PID (Proportional Integral Derivative) controller and the
neural model of the conventional one.

More Like This
Published in: 2016 3rd International Conference on Information Technology, Computer,
and Electrical Engineering (ICITACEE)

Date of Conference: 19-20 Oct. 2016 INSPEC Accession Number: 16791839
Date Added to IEEE Xplore: 06 April 2017 DOI: 10.1109/ICITACEE.2016.7892418
ISBN Information: Publisher: IEEE

Conference Location: Semarang,
Indonesia

Munadi

Department of Mechanical Engineering, Diponegoro University, Tembalang, Semarang,
50275, Indonesia

Henry Kristianto
Department of Mechanical Engineering, Diponegoro University, Tembalang, Semarang,
50275, Indonesia

Mochammad Ariyanto
Department of Mechanical Engineering, Diponegoro University, Tembalang, Semarang,
50275, Indonesia

https://ieeexplore.ieee.org/document/7892418/authors#authors

More Like This

Synthesis of variable structure system for
the complex dynamic object

2007 IEEE/ASME international conference
on advanced intelligent mechatronics

Published: 2007

Robust fuzzy multimodel control using
variable structure system

IEEE Conference on Cybernetics and
Intelligent Systems, 2004.

Published: 2004
View More
Top Organizations with Patents
on Technologies Mentioned in

This Article

ORGANIZATION 4

ORGANIZATION 2

ORGANIZATION 1

o

1/3



https://ieeexplore.ieee.org/Xplore/home.jsp
javascript:Modal.show('/xpl/mwInstSignIn.jsp')
http://www.ieee.org/
http://standards.ieee.org/
http://spectrum.ieee.org/
http://www.ieee.org/sitemap.html
https://www.ieee.org/cart/public/myCart/page.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https%3A%2F%2Fieeexplore.ieee.org%2Fdocument%2F7892418
https://ieeexplore.ieee.org/browse/conferences/title/
https://ieeexplore.ieee.org/xpl/conhome/7887878/proceeding
https://ieeexplore.ieee.org/Xplorehelp/#/ieee-xplore-training/working-with-documents#interactive-html
https://ieeexplore.ieee.org/author/37085363693
https://ieeexplore.ieee.org/author/37086012294
https://ieeexplore.ieee.org/author/38554070900
https://ieeexplore.ieee.org/author/37086013641
https://ieeexplore.ieee.org/author/37086011577
https://ieeexplore.ieee.org/xpl/dwnldReferences?arnumber=7892418
https://ieeexplore.ieee.org/alerts/citation
https://ieeexplore.ieee.org/document/7892418
https://ieeexplore.ieee.org/document/7892418/authors
https://ieeexplore.ieee.org/document/7892418/figures
https://ieeexplore.ieee.org/document/7892418/references
https://ieeexplore.ieee.org/document/7892418/keywords
https://ieeexplore.ieee.org/document/7892418/metrics
https://ieeexplore.ieee.org/document/7892418/similar
https://ieeexplore.ieee.org/xpl/conhome/7887878/proceeding
https://doi.org/10.1109/ICITACEE.2016.7892418
https://ieeexplore.ieee.org/author/37085363693
https://ieeexplore.ieee.org/author/37086012294
https://ieeexplore.ieee.org/author/38554070900
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsstE4Y0xGRmXQ4_mXKoczds_U5VrDl4cWJYOBfKxcCWDIoOnTXqiB2EQLUbdYZv9kFY0k2KXmpW2wnwctPYUQZ8eTDu_td2iOEu9dLiEdHTbwsXJ4idn7LVGthOTVOz5ORgdgQEsL8aonkM5na504vrCqUHKHhmJ-iTc5bHZF19dymlOwZ6ecC1tR98U_yK3_t8oYwBD-adv5Hz9Ga5dsUhr0TQ8kyhOYeObQrvZ0hFyW1ognXKAfj4gN1tEoVk-N-ZiVumKO5sr4XiYJY&sig=Cg0ArKJSzJoCqfGyHN-6&adurl=https://innovate.ieee.org/interested-in-a-subscription-for-your-organization/%3FLT%3DXPLLG_XPL_2020_SUB_Conferences300x250_Sub-NFT&nx=CLICK_X&ny=CLICK_Y
https://ieeexplore.ieee.org/document/4412471/
https://ieeexplore.ieee.org/document/1460465/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstf5lsw0h2gFaKDV5pFY3RNiDmK5hJjQmE_GPiaQ6giCSORgH-gKCOTo2Bf0CnG2d8ReC5Q3dBCI_F7CAkFjkULqvAO_CBd6klf1ublKApWtuCiIzZBdIwcoWW7XFh7Bqh5CNl060Bu9FdBvul_VoRRFk7WcT7jkPfGpI9xQWclo0nVUKr1FrJIRuPx_5xtmg5qUc50UxVAPDmBmdiamTtSBAvHv1Ui_zF9CAgDI6eKNEXgi067dUhUQ6VxIUGf7w70kSdmih8rL79FZw2so0Y&sig=Cg0ArKJSzB9cgGQCXdZ5&adurl=https://ieee-dataport.org/&nx=CLICK_X&ny=CLICK_Y
https://innovate.ieee.org/Xplore/Subscribebutton
ramaputra
Highlight

ramaputra
Highlight

ramaputra
Highlight


5/4/2020 Sliding mode control for therapeutic pool model control system - IEEE Conference Publication

Ismoyo Haryanto
Department of Mechanical Engineering, Diponegoro University, Tembalang, Semarang,
50275, Indonesia

Hari Peni Julianti
Departement of Public Health and Preventive Medicine, Diponegoro University,
Semarang, Indonesia

i= Contents

I. Introduction

The therapeutic pool is not rare to find in many health facilities all over
the world. Therapeutic pool is used by stroke patients to do rehabilitation
exercises in warm water. The type of exercise is formulated according to
[1]. As it can be summarized, the main parameters are exercise types,
the sequences, intensities, break time, warming up and cooling down.
The mixed water temperature is also important, which is noted in [2], the
convenient temperatufre r. In%eiris cf)r rgn%ill_u%‘lRog'Ji-rqe ;’).j)blem of
controlling amount of hot ahd co}d water to producea mjixture having a
desired temperature is familiar to everyone. In example, the problem
appears as in [3], [4] which multivariable SMC controller is used [5]. In
this paper we analyze the problem of obtaining mixed water temperature
by modelling the therapeutic pool with differential equations. The
differential equations are derived from the thermodynamics principle and
mass balance equation.
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Abstract:
Electroencephalography (EEG) which is the electrical signal recorded by the sensors
attached on the human scalp to detect brain activities has been the emerging trends in
digital signal processing. As compared to processing other types of digital data such as
speech or audio signals, EEG signal processing is more challenging. However, EEG
signals have practically found a wide range of important applications. In this paper, we
propose a design of a brain-computer interface (BCl) using EEG's P300 component to a
control application. First, we use the Emotiv EPOC headset to capture the raw EEG
signals. Then, we adopt a classification algorithm by invoking support vector machine
along with the selected extracted features to classify the two-class EEG trials (with and
without P300 component). The algorithm is developed to help people express their
selection of one among four commands. The experimental results are provided evaluate
the classification accuracy.
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I. Introduction

Brain-computer interface (BCI) systems are designed for people with
difficulties in communication or with severe motor disabilities to express
the thoughts by using their bare EEG signals. On top of that, the P300
wave, which is an event-related-potential (ERP) of EEG or say in
another way, a specific component of our brain signals, is used in many
BCI systems thanks to its clear distinctively observable characteristics
among the noisy background of EEG signals. The P300 is an
endogenous component of EEG signals elicited by human's brains in the
process of decision making. P300's clearly positive voltage peak usually
occurs typically apprcI< n§ately at 3 %mmﬁg ond afterttlmulus onset
presented by the socalle e low-

%dcﬂ)a?l paradigm’, in wfq%h t
probability target stimuli are mixed with high-probability non-target ones.
Each stimulus is implemented on the computer screen by visual flashing
(or intensification) its symbol image. Four images corresponding 4
controlled devices are shown in the screen, on which the subject would
focus their eyesight at only one image as their intention, and it is
implicitly known as his or her target stimuli, while the other 3 images are
the non-target ones. The subject is presented with two categories of
stimulus (target and non-target), and he or she is instructed to visually
focus on the target stimuli to determine his or her intention.
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Metadata
Abstract:
Third harmonic resistive leakage current and thermal imaging was commonly used as
tool for monitoring and assessing the zinc oxide surge arrester condition. However, the
measuring of leakage current on-site is highly influenced by electromagnetic
interference (EMI) and caused difficulty to get accurate measurement. Thermography
technique can be used to measure temperature of ZnO arrester without interfered by the
EMI. However, temperature images resulted from thermal camera were difficult to
analyze due to lack of additional information. This paper proposes thermal image
temperature correlation with third harmonic resistive leakage current to monitor
condition of ZnO arrester. The condition of ZnO arrester classifies as normal, suspicious
and faulty based on its third harmonic resistive leakage current. Statistical features of
thermal image histogram together with the third harmonic resistive leakage current were
used. The multilayer perceptron (MLP) neural network was used to classify the condition
of ZnO arrester. The result shows that accuracy of classification is approximately 97 %,
which is highly encouraging.
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I. Introduction

Surge arresters have been widely used to protect distribution and
transmission transformers against lightning, switching overvoltage [1].

The non-linear voltage-current characteristic

of surge arrester [2] lead

they function as high impedances at normal operating voltages and

become low impedances during overvoltage
current from line to ground. The evolution of

condition to release surge
arrester technology has

been characterized by the gradual improvement. Several different types

of arresters are availgble such as %gﬁt?r?u%”

Sign in to
gapped zinc-oxide (ZnO). "Phel performance o

oné;arbid (SiC) and non-
‘%ea mg )
gapped grresters is

determined by electrical and thermal properties of the ZnO block.
Compared with SiC arresters, ZnO offer a protection closer to the ideal.
However, the ZnO arresters are contain no gaps, the high leakage
current can flow through the varistors at normal voltage level, which
causes power losses and heat of ZnO elements. This condition may
lead to the risk of thermal runaway [3] resulting in extensive damage of

the ZnO arresters.
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Abstract:
Digital watermarking has been recognized as an effective technique to protect
intellectual property by embedding secret information into the digital products. This
paper presents a new watermarking technique for digital image applications by using
the contourlet domain. The contourlet transform is a powerful tool to capture
singularities along smooth object boundaries with different elongated shapes and
directions that helps the watermarking technique to achieve high performance.
Specifically, the host image is decomposed into subbands by using the contourlet
transform. Then, the mid frequency subbands are chosen to embed watermark with
suitable embedment factors. The peak signal-to-noise ratio (PSNR) and normalized
correlation (NC) are used to evaluate the performance of the algorithm. Simulations on
different images are carried out to evaluate the invisibility and robustness of the
proposed scheme. The experimental results show that the proposed method
outperforms the others in terms of invisibility and robustness for the lossy JPEG
compression.
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I. Introduction

The rapid development of the Internet has resulted in new challenges in
protecting copyrighted digital products. Watermarking is a potential
technique to resolve this problem. In watermarking technique, by
inserting hidden information into an digital product, the extracted hidden
information can be used to protect the copyright ownership of the digital
product. It is desired that the extra information is embedded should
cause imperceptible degradation of digital host product. Then, the
watermarking in the transform domain is of great importance. The
wavelet transform has much success in many signal processing and
communication applications such as it is used as the key transform for
the new image-compression standard, JPEG-2000 [22]. However,
wavelets provide an optimal representation for these signals in a certain
sense for example: one-dimensional piecewise smooth signals [21] [4].
In addition to the 1-D bases, wavelets in 2-D are good at capturing the
discontinuities at edge-peints;-but-will-net-capture-the-smoothness along
the contours well [4]. LikSidseinthe CostitioadReddmgation of signals is
limited when the signats—are processed by separable wavelets. Thus, we
need a power tool to represent signals in higher dimensions. Here are
some well-known systems that provide multi-scale and directional image
representations, for example: 2-D Gabor wavelets [5], the cortex
transform [6], the steerable pyramid [7], 2-D directional wavelets [8],
brushlets [9], complex wavelets [10], and the contourlet transform [4].
However, the contourlet transform is flexible for multi-resolution, local,
and directional image expansion using contour segments. The
contourlet transform has an important feature that previous systems do
not have. It allows a different number of directions at each scale and
achieves nearly critical sampling. In addition, the contourlet transform
can be implemented by iterated filter banks and, thus, it offers low
computational complexity. Motivated by the advantages of the contourlet
transform, we will focus on the image watermarking technique in the
contourlet domain.

b
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| Introduction

Research on multi-user multiple-input multiple-output (MIMO)
interference channels has been of great interest since interference
channels include a majority of wireless communication models [1], [2]. In
such systems, multiple terminals share the same frequency at the same
time and, therefore, inter-user interference makes the channel capacity
degradation. Optimal designs of the precoding and postcoding matrices
for interference channels are mathematically challenging due to the
nonconvexity associated with the optimization problems. Extensive
studies have focused on designing the transmit beamformers to
maximize the sum-ra 3k tvely, the mean
square error (MSE) he transceiver
designs in MIMO bro nce channels
[5]. It was shown in [6] that the weighted MSE mimmization is equivalent
to the sum-rate maximization when the weights are optimally chosen.
Recently, interference alignment (IA) has been an emerging technique
for interference mitigation in wireless networks [2], [7], [8]. In IA
schemes, the transmitters cooperate each other to align their signals
into a reduced dimension subspace at the unintended receivers and
reserve the interference-free subspaces for the desired signals. Due to
its effectiveness in dealing with interference, IA has been applied in
various wireless networks [9]-[12].
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Based Noise Metadata

Estimation Abstract: oraanization 1 [N

Algorithm The existing blind noise estimation called cyclic prefix based noise estimation without

IV. Simulation and
Result

V. Conclusion

knowledge of a priori signal is simulated along with input of DVB-T and the multipath
channel ITU-T pedestrian model A. The simulation is done by means to know NMSE
and noise uncertainty over time observation with varied SNR. The NMSE shows a very
good result and close to the result of the previous research. The corresponding noise
uncertainty is simulated in order to observe the performance of detection of spectrum
sensing. It has the result that such limitation of detection called SNR wall will not occur.
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Based on the research, the estimator is expected to be applied along with spectrum
Figures sensing in cognitive radio network.
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I. Introduction

Cognitive radio appears to be one of the solutions of the limitations of

existing spectrum. Cognitive radio evolved from a software defined radio

(SDR) [1]. In order to pecome cognitive radio, SDR developed with the
L Srlg_n in to Continue Readin

ability to manage and|optimize the spectrum and network resources to

generate an electromagnetic source used for the benefit of

telecommunication users.
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