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Abstract

A behavioral strategy designed for a humanoid intelligent robot for the purpose of obstacle avoidance with ultrasonic

sensors is proposed and implemented on an autonomous humanoid robot. A mechanical structure with 4 degrees-

of-freedom is designed so that a small-size humanoid robot named ARSR is able to avoid obstacles by different types of

walking motion. Four ultrasonic sensors are mounted on the ARSR to sense environmental information and detect

obstacles. Based on the information obtained from these sensors, a decision tree method is proposed to decide upon

one behavior from three possible types of movement: walk forward, turn left and turn right. Meanwhile, three exper-

iments are carried out to show how the robot can autonomously avoid obstacles to effectively arrive at its destination.

The result shows that the proposed algorithm outperforms previous obstacle avoidance algorithm by reducing around

25% of time.
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1. Introduction

Mobile robots are increasingly being developed for
planetary exploration, mining, forestry, hazardous site
clean-up, logistics, surveillance, fire rescue missions and
soldier assistance military applications (Schempf, 2009;
Wang and Liu, 2008).

Eventually, a type of intelligent robot is required,
able to avoid obstacles to reach its goal. Usually, an
intelligent bipedal robot is ideal for these situations and
can provide short-range remote eyes and ears for a vari-
ety of potential missions (Li et al., 2009; Manoonpong
and Worgotter, 2009) in spatially confined areas and
evade obstacles more than other kinds of robots.

Their mobility provides flexible deployment, such as
by being placed in advance, being deployed by human
beings or even by larger robots and can be easily trans-
ported (Braunl and Graf, 2000; Feng et al., 2010; Zhao
et al., 2009). Meanwhile, the low cost allows large num-
bers of robots to be used in one mission. Furthermore,
each robot can work independently and is adaptable to
changing environments. One crucial problem of the small

size robot is the difficulty of locomotion and assemblies
of parts including sensor, computing processor as well as
power subsystems in a limited space due to their small
available space (Joh et al., 2010; Ozturk and Nagarnaik,
2010; Vazquez-Martin et al., 2009). Moreover, the robot
must be as mobile as possible to avoid obstacles effi-
ciently by several design requirements (Burguera et al.,
2009; Shieh and Chang, 2009; Udengaard and
Iagnemma, 2009). The Lego Mindstorms NXT provides
a simple shape with an Intelligent Brick as the brain of
the biped robot, servo motors for locomotion and sen-
sors for sensing environmental information. Therefore,
any proposed obstacle avoidance algorithm can be
implemented and tested with it.
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In this study, a mechanical structure with 4 degrees-
of-freedom (d.f.) implemented in a Lego Mindstorms
NXT Alpha Rex Model, called ARSR (Chen et al.,
2010; Shih et al., 2010). Four ultrasonic sensors are
mounted on the ARSR to sense environmental infor-
mation, detect obstacles and accomplish three types of
walking motions, forward, turning left and turning
right. Based on the information obtained from the sen-
sors, a decision tree method is proposed to decide upon
one behavior from these three types of movements
which allow ARSR to avoid obstacles and reach desti-
nation effectively.

2. Intelligent robot design

The Lego Mindstorms NXT is made of the compact,
modular end-user robotics as the experimental robot
which is very simple to configure and program. No
prior engineering knowledge was needed to configure
these devices to work properly with the plug and play
nature of sensors and motors used. The Lego
Mindstorms NXT robot operates on six AA batteries.
The morphology of this robot is also completely cus-
tomizable. For the work outlined here, the configura-
tion employed is shown in Figure 1 which a very simple
shape was built by using Lego NXT Intelligent Brick as
the brain of the biped robot incorporating two servo
motors and four ultrasonic sensors. Two servo motors

Figure 2. Decision tree of obstacle avoidance strategy for the intelligent bipedal robot.

Figure 1. The intelligent biped robot with four ultrasonic

sensors.
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are used in robot’s two legs for locomotion and the four
ultrasonic sensors are used as eyes for robot acquire
environmental distance information. The Intelligent
Brick controls ultrasonic sensors and servo motors
which commands two servo motors for controlling
walking and turning directions. It also receives infor-
mation from four ultrasonic sensors for control

program making decisions (Jolly et al., 2007) about
the ARSR’s next movement: forward, left or right.
The distance information acquire from four ultrasonic
sensors is used to provide a control program with
branch-like decision-making ability.

Table 1. Behavioral situations and their corresponding

movements

Behavior

situation Sensor situation

Decided

movement

B1 Turn left

B2 Turn right

B3 Turn right

B4 Turn right

B5 Turn left

B6 Turn left

B7 Move Forward

B8 Turn right

(continued)

Table 1. Continued

Behavior

situation Sensor situation

Decided

movement

B9 Turn left

B10 Turn right

B11 Turn right

B12 Turn right

B13 Turn left

B14 Turn left

B15 Turn left

B16 Continue forward
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3. System implementation

Based on the information from four ultrasonic sensors,
a branch-like decision-making algorithm for obstacle
avoidance is proposed and implemented on a Lego
Mindstorms NXT Intelligent Brick with the bipedal
robot. Compared with other popular bipedal robots
as shown in Table 2, the Lego Mindstorms NXT has
the advantage of low cost, user friendly programming
tool and flexible with embedded sensors.

In the decision tree of obstacle avoidance, the ARSR
continues moving forward until it approaches an obsta-
cle. When it meets an obstacle, it stops, at which point
the program goes into decision-making mode. A deci-
sion tree method (Seraji and Howard, 2002) based
on four ultrasonic sensors is proposed as shown in
Figure 2. The behavioral output of the decision tree is
the robot’s three basic motions including go forward,
turn left and turn right. Sixteen behavioral situations
and their corresponding movements are described in
Table 1. The obstacle avoidance strategy will check
the relative behavior from the decision tree before the
ARSR moves. After the ARSR navigates around an
obstacle and is in a safe situation it will continue
moving forward (situation B16). The algorithm will
continue performing these decision processes until
there are no more obstacles.

4. Experimental results

Field tests are conducted to verify the feasibility of the
proposed obstacle avoidance decision tree method. The
experimental environment was set in an enclosed area

and one real experimental process is shown in Figure 3.
Three experimental trajectory of the intelligent bipedal
robot is shown in Figure 4. In the study, the number of
forward steps, turning times and how long the whole
process takes are utilized to evaluate the performance
of the algorithm. The results of the three experiments’
data including forward steps, turning times and how
long the whole process takes are compared with the
results of a prior obstacle avoidance algorithm as
shown in Figures 5 to 7.

When the first experiment begins, the ARSR starts
forward locomotion until it meets an obstacle. Then, it
stops and follows decision process to decide next
behavior.

Since the left side distance is closer than the right
side distance, the ARSR makes a right turn to avoid
the obstacle. It continues moving forward to walk
around the obstacle. After walking around the obstacle
the ARSR encounters another obstacle.

When another obstacle is met, the robot again stops
and acquires the distance information from the four
ultrasonic sensors. At present, the left side distance is
longer than the right side distance, and the ARSR
makes a left turn to avoid the obstacle. Then the
ARSR continues to move forward, until it re-meets
an obstacle. Then, the ARSR chooses a right turn
because the right side distance is longer. After passing
the obstacle, the ARSR resumes forward locomotion.
When the ARSR reaches its destination, it stops.

Figure 4. Three experimental trajectory of the intelligent

bipedal robot.Figure 3. The experimental environment of the study.
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Figure 5. The number of forward steps of three experiments.

Figure 7. The duration of three experiments.

Figure 6. The number of turning times of three experiments.
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5. Conclusions

In this study, a behavioral strategy designed for a
humanoid intelligent robot for the purpose of obstacle
avoidance with ultrasonic sensors is proposed. The
ARSR was specifically designed to verify the usefulness
of the proposed method which is able to move around
an indoor environment and the hardware used to build
the robot is inexpensive, and easy to obtain, as shown
in Table 2. An easy reachable humanoid intelligent
robot can be built by using Lego Mindstorms NXT
with four ultrasonic sensors for testing the proposed
mechanism.

Meanwhile, the results of three experiments show
that the proposed obstacle avoidance decision tree
method outperform the prior obstacle avoidance
method. In addition, the efficiency of the proposed
algorithm and the ARSR biped walking structure are
evaluated. The proposed method needs only 1minute
and 31 seconds to cross over three obstacles and the
prior obstacle avoidance method takes more than
2minutes to cross over three obstacles.

Several sequences of experiments demonstrate that
the ARSR performs a robust obstacle avoidance func-
tion. To achieve the goal of a robust bipedal robot, the
NXT-G program is used to design the control program
of the ARSR. The experimental results show the effec-
tive performance of the obstacle avoidance functions.

Although the results appear promising, the ARSR has
some limitations. In particular, the environment does
not guarantee optimal performance every time, espe-
cially when an obstacle interferes with the ultrasonic
sensor’s detection ability. Also, the slipperiness of the
floor could also hamper the ARSR’s walking ability. In
other words, when the floor is slippery (Tada and
Hosoda, 2007), the ARSR may not walk in a straight
line.

There remains a lot of work to be completed.
To have real time obstacle avoidance ability (Fahimi
et al., 2009), the ARSR needs an on-line communica-
tion function (Peyrard, 2008). Hence, future work
could be done using wireless data transmission devices
(Barnes and Counsell, 2003; Valera et al., 2007) to give
the ARSR the ability to have real time obstacle avoid-
ance functions.
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Table 2. Comparison of three popular bipedal robots

Product Advantages Disadvantages Estimated cost

Kondo KHR-2 � The robot responds immediately to

commands i.e., good for real-time

operation

� High performance servos, and scal-

able analog inputs

� Simpler resin plastic joints

� Cannot turn or change direction

while walking

� Expensive (robot kit about

USD $1400; ultrasonic sensor

about USD $68)

Robot kitþ four ultrasonic

sensors¼ about

USD $1672

16-DOF Robotinno

kit

� Capable of throwing objects,

punching, etc

� Easy-to-use programming

� A great way to learn about

programming; even beginners can

create subroutines with just the

click of a mouse

� Not sure how the programming

really works

� Expensive (robot kit about

USD $850; ultrasonic sensor

about USD $38)

Robot kitþ four ultrasonic

sensors¼ about

USD $1002

Lego Mindstorms

NXT (Alpha

Rex model)

� Easy-to-use programming

� An autonomous 32-bit LEGO

microprocessor that can be pro-

grammed using a PC or a Mac

� Bluetooth support.

� Much cheaper (robot kit about USD

$280; ultrasonic sensor about USD

$32)

� Cables are unique, you have to

buy them from Lego

� Less DOFs

Robot kitþ four ultrasonic

sensors¼ about

USD $408

6 Journal of Vibration and Control 0(0)

 at PENNSYLVANIA STATE UNIV on September 17, 2016jvc.sagepub.comDownloaded from 

http://jvc.sagepub.com/


References

Barnes D and Counsell M (2003) Haptic communication for

mobile robot operations. Industrial Robot - an International
Journal 30: 552–563.

Braunl T and Graf B (2000) Small robot agents with
on-board vision and local intelligence. Advanced Robotics

14: 51–64.
Burguera A, Gonzalez Y and Oliver G (2009) Sonar sensor

models and their application to mobile robot localization.

Sensors 9: 10217–10243.
Chen CY, Shih BY, Shih CH and Chou WC (2010) The devel-

opment of autonomous low cost biped mobile surveillance

robot by intelligent bricks. Journal of Vibration and
Control DOI: 10.1177/1077546310371349.

Fahimi F, Nataraj C and Ashrafiuon H (2009) Real-time
obstacle avoidance for multiple mobile robots. Robotica

27: 189–198.
Feng HM, Chen CY and Horng JH (2010) Intelligent omni-

directional vision-based mobile robot fuzzy systems design

and implementation. Expert Systems with Applications 37:
4009–4019.

Joh HI, Ha TJ, Hwang SY, Kim JH, Chae SH, Cho JH, et al

(2010) A direct methanol fuel cell system to power a
humanoid robot. Journal of Power Sources 195: 293–298.

Jolly KG, Ravindran KP, Vijayakumar R and Kumar RS

(2007) Intelligent decision making in multi-agent robot
soccer system through compounded artificial neural net-
works. Robotics and Autonomous Systems 55: 589–596.

Li B, Ma S, Liu J, Wang M, Liu T and Wang Y (2009)

AMOEBA-I: a shape-shifting modular robot for urban
search and rescue. Advanced Robotics 23: 1057–1083.

Manoonpong P and Worgotter F (2009) Efference copies in

neural control of dynamic biped walking. Robotics and
Autonomous Systems 57: 1140–1153.

Ozturk Y and Nagarnaik V (2010) Antenna diversity using

single antenna in robot communication. Digital Signal
Processing 20: 155–165.

Peyrard F (2008) Real-time Bluetooth communication system

for control of a mobile robot. Canadian Journal of

Electrical and Computer Engineering -Revue Canadienne

de Genie Electrique et Informatique 33: 63–75.
Schempf H (2009) Self-rappelling robot system for inspection

and reconnaissance in search and rescue applications.

Advanced Robotics 23: 1025–1056.

Seraji H and Howard A (2002) Behavior-based robot naviga-

tion on challenging terrain: a fuzzy logic approach. IEEE

Transactions on Robotics and Automation 18: 308–321.
Shieh MY and Chang KH (2009) An optimized neuro-fuzzy

controller design for bipedal locomotion. International

Journal of Fuzzy Systems 11: 137–145.
Shih BY, Chen CY and Chou WC (2010) Obstacle avoidance

using a path correction method for autonomous control of

a biped intelligent robot. Journal of Vibration and Control

DOI: 10.1177/1077546310372004.

Tada Y and Hosoda K (2007) Acquisition of multi-modal

expression of slip through pick-up experiences. Advanced

Robotics 21: 601–617.
Valera A, Weiss M, Valles M and Luis Diez J (2007) Control

of mobile robots using mobile technologies. International

Journal of Engineering Education 23: 491–498.
Udengaard M and Iagnemma K (2009) Analysis, design, and

control of an omnidirectional mobile robot in rough ter-

rain. Journal of Mechanical Design 131: 13–23.

Vazquez-Martin R, Nunez P, Bandera A and Sandoval F

(2009) Curvature-based environment description for

robot navigation using laser range sensors. Sensors 9:

5894–5918.
Wang M and Liu JNK (2008) Fuzzy logic-based real-time

robot navigation in unknown environment. Robotics and

Autonomous Systems 56: 625–643.

Zhao J, Liu GF, Yan JH and Zang XZ (2009) Scout

robot with wheeling-hopping combination locomotion.

Industrial Robot - an International Journal 36: 244–248.

Chen et al. 7

 at PENNSYLVANIA STATE UNIV on September 17, 2016jvc.sagepub.comDownloaded from 

http://jvc.sagepub.com/


Retraction notice

The following article has been included in a multiple retraction:

Chen CY, Chen T-H, Chen Y-H, Yu S-E and Chung P-Y

(2013) Information technology system modeling an

integrated C-TAM-TPB model to the validation of

ocean tidal analyses Journal of Vibration and Control
Epub ahead of print 7 May 2013. doi: 10.1177/

1077546312472924

In 2013 the Editor of Journal of Vibration and Control
and SAGE became aware of a peer review ring invol-
ving assumed and fabricated identities that appeared to
centre around Peter Chen at National Pingtung
University of Education, Taiwan (NPUE). SAGE and
the Editor then began a complex investigation into the
case during the rest of 2013 and 2014. Following an
unsatisfactory response from Peter Chen, NPUE was
notified.

NPUE were serious in addressing the Journal and
SAGE’s concerns. NPUE confirmed that the institution
was investigating Peter Chen. SAGE subsequently
uncovered a citation ring involving the above men-
tioned author and others.

We regret that individual authors have compromised
the academic record by perverting the peer review pro-
cess and apologise to readers. On uncovering problems
with peer review and citation SAGE immediately put
steps in place to avoid similar vulnerability of the
Journal to exploitation in the future. More information
may be found at
www.sagepub.co.uk/JVC_Statement_2014.

The Journal and SAGE understand from NPUE that
Peter Chen has resigned his post at NPUE.

The following articles are retracted because after thor-
ough investigation evidence points towards them
having at least one author or being reviewed by at
least one reviewer who has been implicated in the
peer review ring and/or citation ring. All authors have
had an opportunity to respond to the allegations and
proposed actions.

OnlineFirst articles (these articles will not be published
in an issue)

Chen CY, Chen T-H, Chen Y-H, Yu S-E and Chung P-Y
(2013) Information technology system modeling an inte-
gratedC-TAM-TPBmodel to the validation of ocean tidal
analyses Journal of Vibration and Control Epub ahead
of print 7 May 2013. doi: 10.1177/1077546312472924

Chang R-F, Chen CY, Su F-P and Lin H-C (2013) A
two-step approach for broadband digital signal pro-
cessing technique Journal of Vibration and Control
Epub ahead of print 26 April 2013. doi: 10.1177/
1077546312472925

Chen TH, Chang CJ, Yu SE, Chung PY and Liu C-K
(2013) Nonlinear information analysis and system man-
agement technique: the influence of design experience
and control complexity Journal of Vibration and
Control Epub ahead of print 12 April 2013. doi:
10.1177/1077546312473321

Chen CY, Shih BY, Chen YH, Yu SE and Liu YC
(2013) The exploration of a 3T flow model using vibrat-
ing NXT: II. Model validation Journal of Vibration and
Control Epub ahead of print 10 April 2013. doi:
10.1177/1077546312470481

Chen CY, Shih BY, Chen YH, Yu SE and Liu YC
(2013) The exploration of 3T flow model using vibrat-
ing NXT: I. model formulation Journal of Vibration and
Control Epub ahead of print 6 February 2013. doi:
10.1177/1077546312467360

Lin M-L and Chen C-W (2013) Stability analysis of
fuzzy-based NN modeling for ecosystems using fuzzy
Lyapunov methods Journal of Vibration and Control
Epub ahead of print 6 February 2013. doi: 10.1177/
1077546312466687

Chen CY, Chen TH, Chen YH and Chiu J (2012) A
multi-stage method for deterministic-statistical ana-
lysis: a mathematical case and measurement studies
Journal of Vibration and Control Epub ahead of print
20 December 2012. doi: 10.1177/1077546312466579

Shih BY, Lin MC and Chen CY (2012) Autonomous
navigation system for radiofrequency identification

Journal of Vibration and Control

1–4

! The Author(s) 2014

Reprints and permissions:

sagepub.co.uk/journalsPermissions.nav

DOI: 10.1177/1077546312472924

jvc.sagepub.com



mobile robot e-book reader Journal of Vibration and
Control Epub ahead of print 13 December 2012. doi:
10.1177/1077546312466578

Chang RF, Chen CY, Su FP, Lin HC and Lu C-K
(2012) Multiphase SUMO robot based on an agile
modeling-driven process for a small mobile robot
Journal of Vibration and Control Epub ahead of print
13 December 2012. doi: 10.1177/1077546312464993

Shih B-Y, Lin Y-K, Cheng M-H, Chen C-Y and Chiu
C-P (2012) The development of an application program
interactive game-based information system Journal
of Vibration and Control Epub ahead of print 12
December 2012. doi: 10.1177/1077546312464682

Chen C-Y, Chang C-J and Lin C-H (2012) On dynamic
access control in web 2.0 and cloud interactive infor-
mation hub: technologies Journal of Vibration and
Control Epub ahead of print 12 December 2012.
doi: 10.1177/1077546312464992

Shin BY, Chen CY and Hsu KH (2012) Robot cross
platform system using innovative interactive theory and
selection algorithms for Android application Journal
of Vibration and Control Epub ahead of print 13
November 2012. doi: 10.1177/1077546312463757

Articles published in an issue

Chen C-W (2014) Applications of neural-network-
based fuzzy logic control to a nonlinear time-delay cha-
otic system Journal of Vibration and Control 20 (4):
589–605. Epub ahead of print 5 November 2012.
doi: 10.1177/1077546312461370

Chen C-W (2014) A review of intelligent algorithm
approaches and neural-fuzzy stability criteria
for time-delay tension leg platform systems Journal
of Vibration and Control 20 (4): 561–575. Epub
ahead of print 5 November 2012. doi: 10.1177/
1077546312463759

Chen C-Y, Chang C-J and Lin C-H (2014) On dynamic
access control in web 2.0 and cloud interactive infor-
mation hub: trends and theories Journal of Vibration
and Control 20 (4): 548–560. Epub ahead of print 5
November 2012. doi: 10.1177/1077546312463762

Lin M-L and Chen C-W (2014) Stability conditions for
ecosystem modeling using the fuzzy Lyapunov method
Journal of Vibration and Control 20 (2): 290–302. Epub
ahead of print 23 October 2012. doi: 10.1177/
1077546312451301

Chen C-H, Kuo C-M, Hsieh S-H and Chen C-Y (2014)
Highly efficient very-large-scale integration (VLSI)
implementation of probabilistic neural network image
interpolator Journal of Vibration and Control 20 (2):
218–224. Epub ahead of print 22 October 2012.
doi: 10.1177/1077546312458822

Chen C-Y (2014) Wave vibration and simulation in dis-
sipative media described by irregular boundary sur-
faces: a mathematical formulation Journal of
Vibration and Control 20 (2): 191–203. Epub ahead of
print 22 October 2012. doi: 10.1177/1077546312464258

Chen C-H, Yao T-K, Dai J-H and Chen C-Y (2014) A
pipelinedmultiprocessor system- on-a-chip (SoC) design
methodology for streaming signal processing Journal of
Vibration and Control 20 (2): 163–178. Epub ahead of
print 16 October 2012. doi: 10.1177/1077546312458821

Lin M-L and Chen C-W (2014) Fuzzy neural modeling
for n-degree ecosystems using the linear matrix inequal-
ity approach Journal of Vibration and Control 20 (1):
82–93. Epub ahead of print 8 October 2012. doi:
10.1177/1077546312458533

Chen C-H, Wu W-X and Chen C-Y (2013) Ant-
inspired collective problem-solving systems Journal
of Vibration and Control 19 (16): 2481–2490.
Epub ahead of print 18 September 2012. doi: 10.1177/
1077546312456231

Chen C-H, Yao T-K, Kuo C-M and Chen C-Y (2013)
Evolutionary design of constructive multilayer feedfor-
ward neural network Journal of Vibration and Control
19 (16): 2413–2420. Epub ahead of print 12 September
2012. doi: 10.1177/1077546312456726

Chen C-W (2013) Applications of the fuzzy-neural
Lyapunov criterion to multiple time-delay systems
Journal of Vibration and Control 19 (13): 2054–2067.
Epub ahead of print 16 August 2012. doi: 10.1177/
1077546312451034

Chung P-Y, Chen Y-H, Walter L and Chen C-Y (2013)
Influence and dynamics of a mobile robot control on
mechanical components Journal of Vibration and
Control 19 (13): 1923–1935. Epub ahead of print 20
July 2012. doi: 10.1177/1077546312452184

Chen C-W (2013) Neural network-based fuzzy logic
parallel distributed compensation controller for struc-
tural system Journal of Vibration and Control 19 (11):
1709–1727. Epub ahead of print 22 June 2012.
doi: 10.1177/1077546312442233

2 Journal of Vibration and Control



Chen C-W, Yeh K, Yang H-C, Liu KFR and Liu C-C
(2013) A critical review of structural system control by
the large-scaled neural network linear-deferential-
inclusion-based criterion Journal of Vibration and
Control 19 (11): 1658–1673. Epub ahead of print 18
June 2012. doi: 10.1177/1077546312443377

Chen C-H, Kuo C-M, Chen C-Y and Dai J-H (2013)
The design and synthesis using hierarchical robotic dis-
crete-event modeling Journal of Vibration and Control
19 (11): 1603–1613. Epub ahead of print 27 June 2012.
doi: 10.1177/1077546312449645

Chang CJ, Chen CY and Chou I-T (2013) The design of
information and communication technologies: telecom
MOD strength machines Journal of Vibration and
Control 19 (10): 1499–1513. Epub ahead of print 27
June 2012. doi: 10.1177/1077546312449644

Shih B-Y, Chen C-Y, Li K-H, Wu T-Y, Chen G-Y
(2013) A novel NXT control method for implementing
force sensing and recycling in a training robot
Journal of Vibration and Control 19 (10): 1443–1459.
Epub ahead of print 1 June 2012. doi: 10.1177/
1077546312446361

Chen C-W, Chen P-C and Chiang W-L (2013) Modified
intelligent genetic algorithm-based adaptive neural net-
work control for uncertain structural systems Journal of
Vibration and Control 19 (9): 1333–1347. Epub ahead
of print 31 May 2012. doi: 10.1177/1077546312442232

Chen C-Y, Shih B-Y, Shih C-H and Wang L-H (2013)
Enhancing robust and stability control of a humanoid
biped robot: System identification approach. Journal of
Vibration and Control 19 (8): 1199–1207. Epub ahead of
print 26 April 2012. doi: 10.1177/1077546312442947

Chang C-J, Chen C-Y and Huang C-W (2013)
Applications for medical recovery using wireless con-
trol of a bluetooth ball with a hybrid G-sensor and
human-computer interface technology Journal of
Vibration and Control 19 (8): 1139–1151. Epub ahead
of print 24 April 2012. doi: 10.1177/1077546312442948

Hsu W-K, Chiou D-J, Chen C-W, Liu M-Y, Chiang
W-L and Huang P-C (2013) Sensitivity of initial
damage detection for steel structures using the
Hilbert-Huang transform method Journal of Vibration
and Control 19 (6): 857–878. Epub ahead of print 29
February 2012. doi: 10.1177/1077546311434794

Chen C-Y, Shih B-Y, Shih C-H and Wang L-H (2013)
Human–machine interface for the motion control of

humanoid biped robots using a graphical user interface
Motion Editor Journal of Vibration and Control 19 (6):
814–820. Epub ahead of print 23 February 2012.
doi: 10.1177/1077546312437804

Chen C-Y (2013) Internal wave transport, nonlinear
manifestation, and mixing in a stratified shear layer -
technical briefs Journal of Vibration and Control 19
(3): 429–438. Epub ahead of print 18 January 2012.
doi: 10.1177/1077546311429337

Chen C-W (2013) Delay independent criterion for mul-
tiple time-delay systems and its application in building
structure control systems Journal of Vibration and
Control 19 (3): 395–414. Epub ahead of print 17
January 2012. doi: 10.1177/1077546311429341

Chen C-Y, Shih B-Y, Shih C-H and Wang L-H (2013)
Design, modeling and stability control for an actuated
dynamic walking planar bipedal robot Journal of
Vibration and Control 19 (3): 376–384. Epub ahead of
print 17 January 2012. doi: 10.1177/1077546311429476

Liu K-C, Liu Y-W, Chen C-Y and Huang W-C (2013)
Nonlinear vibration of structural deterioration in rein-
forced concrete columns: experimental and theoretical
investigation Journal of Vibration and Control 19 (3):
323–335. Epub ahead of print 17 January 2012.
doi: 10.1177/1077546311429477

Chen C-Y, Shih B-Y and Ma J-m (2013) Development
for low-cost and cross-platform robot control environ-
ment Journal of Vibration and Control 19 (2): 228–233.
Epub ahead of print 11 January 2012. doi: 10.1177/
1077546311430107

Shih B-Y, Chang H and Chen C-Y (2013) Path plan-
ning for autonomous robots – a comprehensive analysis
by a greedy algorithm Journal of Vibration and Control
19 (1): 130–142. Epub ahead of print 17 January 2012.
doi: 10.1177/1077546311429841

Liu T-Y, Chiang W-L, Chen C-W, Hsu W-K, Lin C-W,
Chiou D-J and Huang P-C (2012) Structural system
identification for vibration bridges using the Hilbert–
Huang transform Journal of Vibration and Control 18
(13): 1939–1956. Epub ahead of print 14 December
2011. doi: 10.1177/1077546311428347

Chen C-W (2012) Applications of the fuzzy Lyapunov
linear matrix inequality criterion to a chaotic structural
system Journal of Vibration and Control 18 (13):
1925–1938. Epub ahead of print 14 December 2011.
doi: 10.1177/1077546311428346

Retraction notice 3



Chen C-W (2012) Applications of linear differential
inclusion-based criterion to a nonlinear chaotic
system: a critical review Journal of Vibration and
Control 18 (12): 1886-1899. Epub ahead of print 14
December 2011. doi: 10.1177/1077546311428345

Shih B-Y, Chen C-Y and Chou W (2012) An enhanced
obstacle avoidance and path correction mechanism for
an autonomous intelligent robot with multiple sensors
Journal of Vibration and Control 18 (12): 1855–1864.
Epub ahead of print 14 December 2011. doi: 10.1177/
1077546311426734

Chen C-W, Yeh K, Liu KFR and Lin M-L (2012)
Applications of fuzzy control to nonlinear time-delay
systems using the linear matrix inequality fuzzy
Lyapunov method Journal of Vibration and Control
18 (10): 1561–1574. Epub ahead of print 18 October
2011. doi: 10.1177/1077546311410765

Chen C-Y (2012) A critical review of internal wave
dynamics. Part 2 – Laboratory experiments and theor-
etical physics Journal of Vibration and Control 18 (7):
983–1008. Epub ahead of print 21 September 2011. doi:
10.1177/1077546310397561

Chen C-Y and Huang P-H (2012) Review of an autono-
mous humanoid robot and its mechanical control
Journal of Vibration and Control 18 (7): 973–982.
Epub ahead of print 21 September 2011. doi: 10.1177/
1077546310395974

Shih B-Y, Chen C-Y, Chang H and Ma J-m (2012)
Dynamics and control for robotic manipulators using
a greedy algorithm approach Journal of Vibration and
Control 18 (6): 859–866. Epub ahead of print 25 August
2011. doi: 10.1177/1077546311407649

Yeh K, Chen C-W, Lo DC and Liu KFR (2012)
Neural-network fuzzy control for chaotic tuned mass
damper systems with time delays Journal of Vibration
and Control 18 (6): 785–795. Epub ahead of print 15
August 2011. doi: 10.1177/1077546311407538

Chen C-Y, Shih B-Y, Shih C-H and Chou W-C (2012)
The development of autonomous low-cost biped mobile
surveillance robot by intelligent bricks Journal of
Vibration and Control 18 (5): 577–586. Epub ahead of
print 21 April 2011. doi: 10.1177/1077546310371349

Chen C-Y (2012) A critical review of internal wave
dynamics. Part 1 – Remote sensing and in-situ obser-
vations Journal of Vibration and Control 18 (3):
417–436. Epub ahead of print 13 July 2011.
doi: 10.1177/1077546310395971

Tseng C-P, Chen C-W and Liu KFR (2012) Risk con-
trol allocation model for pressure vessels and piping
project Journal of Vibration and Control 18 (3):
385–394. Epub ahead of print 13 July 2011.
doi: 10.1177/1077546311403182

Lin M-L and Chen C-W (2011) Stability analysis of
community and ecosystem hierarchies using the
Lyapunov method Journal of Vibration and Control
17 (13): 1930–1937. Epub ahead of print 9 December
2010. doi: 10.1177/1077546310385737

Chen C-Y, Shih B-Y, Chou W-C, Li Y-J and Chen Y-H
(2011) Obstacle avoidance design for a humanoid intel-
ligent robot with ultrasonic sensors Journal of Vibration
and Control 17 (12): 1798–1804. Epub ahead of print 26
November 2010. doi: 10.1177/1077546310381101

Chen C-W (2011) Fuzzy control of interconnected
structural systems using the fuzzy Lyapunov method
Journal of Vibration and Control 17 (11): 1693–1702.
Epub ahead of print 23 November 2010. doi: 10.1177/
1077546310379625

Shih B-Y, Chen C-Y and Chou W-C (2011) Obstacle
avoidance using a path correction method for autono-
mous control of a biped intelligent robot Journal
of Vibration and Control 17 (10): 1567–1573. Epub
ahead of print 22 November 2010. doi: 10.1177/
1077546310372004

Tang J-P, Chiou D-J, Chen C-W, Chiang W-L,
Hsu W-K, Chen C-Y and Liu T-Y (2011) A case study
of damage detection in benchmark buildings using a
Hilbert-Huang Transform-based method Journal of
Vibration and Control 17 (4): 623–636. Epub ahead of
print 8 November 2010. doi: 10.1177/1077546309360053

Liu TY, Chiang WL, Chen CW, Hsu WK, Lu LC and
Chu TJ (2011) Identification and monitoring of bridge
health from ambient vibration data Journal of Vibration
and Control 17 (4): 589–603. Epub ahead of print 12
November 2010. doi: 10.1177/1077546309360049

Lin JW, Huang CW, Shih CH and Chen CY (2011)
Fuzzy Lyapunov Stability Analysis and NN Modeling
for Tension Leg Platform Systems Journal of Vibration
and Control 17 (1): 151–158. Epub ahead of print 25
August 2010. doi: 10.1177/1077546309350477

Lee WI, Chen CY, Kuo HM and Sui YC (2010) The
Development of Half-circle Fuzzy Numbers and
Application in Fuzzy Control Journal of Vibration
and Control 16 (13): 1977–1987. Epub ahead of print
22 April 2010. doi: 10.1177/1077546309349849

4 Journal of Vibration and Control



Retraction notice

In 2013 the Editor of Journal of Vibration and Control
and SAGE became aware of a peer review ring invol-
ving assumed and fabricated identities that appeared to
centre around Peter Chen at National Pingtung
University of Education, Taiwan (NPUE). SAGE and
the Editor then began a complex investigation into the
case during the rest of 2013 and 2014. Following an
unsatisfactory response from Peter Chen, NPUE was
notified.

NPUE were serious in addressing the Journal and
SAGE’s concerns. NPUE confirmed that the institution
was investigating Peter Chen. SAGE subsequently
uncovered a citation ring involving the above
mentioned author and others.

We regret that individual authors have
compromised the academic record by perverting
the peer review process and apologise to readers.
On uncovering problems with peer review and
citation SAGE immediately put steps in place to
avoid similar vulnerability of the Journal to exploit-
ation in the future. More information may be found
at www.sagepub.co.uk/JVC_Statement_2014.

The Journal and SAGE understand from NPUE
that Peter Chen has resigned his post at NPUE.

The following articles are retracted because after
thorough investigation evidence points towards them
having at least one author or being reviewed by at
least one reviewer who has been implicated in the
peer review ring and/or citation ring. All authors have
had an opportunity to respond to the allegations and
proposed actions.

OnlineFirst articles (these articles will not be published
in an issue)

Chen CY, Chen T-H, Chen Y-H, Yu S-E and Chung P-
Y (2013) Information technology system modeling an
integrated C-TAM-TPB model to the validation of
ocean tidal analyses Journal of Vibration and Control
Epub ahead of print 7 May 2013. doi: 10.1177/
1077546312472924

Chang R-F, Chen CY, Su F-P and Lin H-C (2013) A
two-step approach for broadband digital signal pro-
cessing technique Journal of Vibration and Control
Epub ahead of print 26 April 2013. doi: 10.1177/
1077546312472925

Chen TH, Chang CJ, Yu SE, Chung PY and Liu C-K
(2013) Nonlinear information analysis and system man-
agement technique: the influence of design experience
and control complexity Journal of Vibration and
Control Epub ahead of print 12 April 2013. doi:
10.1177/1077546312473321

Chen CY, Shih BY, Chen YH, Yu SE and Liu YC
(2013) The exploration of a 3T flow model using vibrat-
ing NXT: II. Model validation Journal of Vibration and
Control Epub ahead of print 10 April 2013. doi:
10.1177/1077546312470481

Chen CY, Shih BY, Chen YH, Yu SE and Liu YC
(2013) The exploration of 3T flow model using vibrat-
ing NXT: I. model formulation Journal of Vibration and
Control Epub ahead of print 6 February 2013. doi:
10.1177/1077546312467360

Lin M-L and Chen C-W (2013) Stability analysis of
fuzzy-based NN modeling for ecosystems using fuzzy
Lyapunov methods Journal of Vibration and Control
Epub ahead of print 6 February 2013. doi: 10.1177/
1077546312466687

Chen CY, Chen TH, Chen YH and Chiu J (2012)
A multi-stage method for deterministic-statistical
analysis: a mathematical case and measurement
studies Journal of Vibration and Control Epub ahead
of print 20 December 2012. doi: 10.1177/
1077546312466579

Shih BY, Lin MC and Chen CY (2012) Autonomous
navigation system for radiofrequency identification
mobile robot e-book reader Journal of Vibration and
Control Epub ahead of print 13 December 2012. doi:
10.1177/1077546312466578

Chang RF, Chen CY, Su FP, Lin HC and Lu C-K
(2012) Multiphase SUMO robot based on an agile
modeling-driven process for a small mobile robot
Journal of Vibration and Control Epub ahead of print
13 December 2012. doi: 10.1177/1077546312464993

Shih B-Y, Lin Y-K, Cheng M-H, Chen C-Y and Chiu
C-P (2012) The development of an application program
interactive game-based information system Journal of

Journal of Vibration and Control

2014, Vol. 20(10) 1601–1604

! The Author(s) 2014

Reprints and permissions:

sagepub.co.uk/journalsPermissions.nav

DOI: 10.1177/1077546314541924

jvc.sagepub.com



Vibration and Control Epub ahead of print 12
December 2012. doi: 10.1177/1077546312464682

Chen C-Y, Chang C-J and Lin C-H (2012) On dynamic
access control in web 2.0 and cloud interactive infor-
mation hub: technologies Journal of Vibration and
Control Epub ahead of print 12 December 2012. doi:
10.1177/1077546312464992

Shin BY, Chen CY and Hsu KH (2012) Robot cross
platform system using innovative interactive theory and
selection algorithms for Android application Journal of
Vibration and Control Epub ahead of print 13
November 2012. doi: 10.1177/1077546312463757

Articles published in an issue

Chen C-W (2014) Applications of neural-network-
based fuzzy logic control to a nonlinear time-delay cha-
otic system Journal of Vibration and Control 20 (4): 589-
605. Epub ahead of print 5 November 2012. doi:
10.1177/1077546312461370

Chen C-W (2014) A review of intelligent algorithm
approaches and neural-fuzzy stability criteria for
time-delay tension leg platform systems Journal of
Vibration and Control 20 (4): 561-575. Epub ahead of
print 5 November 2012. doi: 10.1177/
1077546312463759

Chen C-Y, Chang C-J and Lin C-H (2014) On dynamic
access control in web 2.0 and cloud interactive infor-
mation hub: trends and theories Journal of Vibration
and Control 20 (4): 548-560. Epub ahead of print 5
November 2012. doi: 10.1177/1077546312463762

Lin M-L and Chen C-W (2014) Stability conditions for
ecosystem modeling using the fuzzy Lyapunov method
Journal of Vibration and Control 20 (2): 290-302. Epub
ahead of print 23 October 2012. doi: 10.1177/
1077546312451301

Chen C-H, Kuo C-M, Hsieh S-H and Chen C-Y (2014)
Highly efficient very-large-scale integration (VLSI)
implementation of probabilistic neural network image
interpolator Journal of Vibration and Control 20 (2):
218-224. Epub ahead of print 22 October 2012. doi:
10.1177/1077546312458822

Chen C-Y (2014) Wave vibration and simulation in dis-
sipative media described by irregular boundary sur-
faces: a mathematical formulation Journal of
Vibration and Control 20 (2): 191-203. Epub ahead
of print 22 October 2012. doi: 10.1177/
1077546312464258

Chen C-H, Yao T-K, Dai J-H and Chen C-Y (2014) A
pipelined multiprocessor system- on-a-chip (SoC)
design methodology for streaming signal processing
Journal of Vibration and Control 20 (2): 163-178.
Epub ahead of print 16 October 2012. doi: 10.1177/
1077546312458821

Lin M-L and Chen C-W (2014) Fuzzy neural modeling
for n-degree ecosystems using the linear matrix inequal-
ity approach Journal of Vibration and Control 20 (1):
82-93. Epub ahead of print 8 October 2012. doi:
10.1177/1077546312458533

Chen C-H, Wu W-X and Chen C-Y (2013) Ant-
inspired collective problem-solving systems Journal of
Vibration and Control 19 (16): 2481-2490. Epub ahead
of print 18 September 2012. doi: 10.1177/
1077546312456231

Chen C-H, Yao T-K, Kuo C-M and Chen C-Y (2013)
Evolutionary design of constructive multilayer feedfor-
ward neural network Journal of Vibration and Control
19 (16): 2413-2420. Epub ahead of print 12 September
2012. doi: 10.1177/1077546312456726

Chen C-W (2013) Applications of the fuzzy-neural
Lyapunov criterion to multiple time-delay systems
Journal of Vibration and Control 19 (13): 2054-2067.
Epub ahead of print 16 August 2012. doi: 10.1177/
1077546312451034

Chung P-Y, Chen Y-H, Walter L and Chen C-Y (2013)
Influence and dynamics of a mobile robot control on
mechanical components Journal of Vibration and
Control 19 (13): 1923-1935. Epub ahead of print 20
July 2012. doi: 10.1177/1077546312452184

Chen C-W (2013) Neural network-based fuzzy logic
parallel distributed compensation controller for struc-
tural system Journal of Vibration and Control 19 (11):
1709-1727. Epub ahead of print 22 June 2012. doi:
10.1177/1077546312442233

Chen C-W, Yeh K, Yang H-C, Liu KFR and Liu C-C
(2013) A critical review of structural system control by
the large-scaled neural network linear-deferential-inclu-
sion-based criterion Journal of Vibration and Control 19
(11): 1658-1673. Epub ahead of print 18 June 2012. doi:
10.1177/1077546312443377

Chen C-H, Kuo C-M, Chen C-Y and Dai J-H (2013)
The design and synthesis using hierarchical robotic dis-
crete-event modeling Journal of Vibration and Control
19 (11): 1603-1613. Epub ahead of print 27 June 2012.
doi: 10.1177/1077546312449645

1602 Journal of Vibration and Control 20(10)



Chang CJ, Chen CY and Chou I-T (2013) The design of
information and communication technologies: telecom
MOD strength machines Journal of Vibration and
Control 19 (10): 1499-1513. Epub ahead of print 27
June 2012. doi: 10.1177/1077546312449644

Shih B-Y, Chen C-Y, Li K-H, Wu T-Y, Chen G-Y
(2013) A novel NXT control method for implementing
force sensing and recycling in a training robot Journal
of Vibration and Control 19 (10): 1443-1459. Epub
ahead of print 1 June 2012. doi: 10.1177/
1077546312446361

Chen C-W, Chen P-C and Chiang W-L (2013) Modified
intelligent genetic algorithm-based adaptive neural net-
work control for uncertain structural systems Journal of
Vibration and Control 19 (9): 1333-1347. Epub ahead of
print 31 May 2012. doi: 10.1177/1077546312442232

Chen C-Y, Shih B-Y, Shih C-H and Wang L-H (2013)
Enhancing robust and stability control of a humanoid
biped robot: system identification approach. Journal of
Vibration and Control 19 (8): 1199-1207. Epub ahead of
print 26 April 2012. doi: 10.1177/1077546312442947

Chang C-J, Chen C-Y and Huang C-W (2013)
Applications for medical recovery using wireless con-
trol of a bluetooth ball with a hybrid G-sensor and
human-computer interface technology Journal of
Vibration and Control 19 (8): 1139-1151. Epub ahead
of print 24 April 2012. doi: 10.1177/1077546312442948

Hsu W-K, Chiou D-J, Chen C-W, Liu M-Y, Chiang
W-L and Huang P-C (2013) Sensitivity of initial
damage detection for steel structures using the
Hilbert-Huang transform method Journal of Vibration
and Control 19 (6): 857-878. Epub ahead of print 29
February 2012. doi: 10.1177/1077546311434794

Chen C-Y, Shih B-Y, Shih C-H and Wang L-H (2013)
Human–machine interface for the motion control of
humanoid biped robots using a graphical user interface
Motion Editor Journal of Vibration and Control 19 (6):
814-820. Epub ahead of print 23 February 2012. doi:
10.1177/1077546312437804

Chen C-Y (2013) Internal wave transport, nonlinear
manifestation, and mixing in a stratified shear layer -
technical briefs Journal of Vibration and Control 19
(3): 429-438. Epub ahead of print 18 January 2012.
doi: 10.1177/1077546311429337

Chen C-W (2013) Delay independent criterion for mul-
tiple time-delay systems and its application in building
structure control systems Journal of Vibration and

Control 19 (3): 395-414. Epub ahead of print 17
January 2012. doi: 10.1177/1077546311429341

Chen C-Y, Shih B-Y, Shih C-H and Wang L-H (2013)
Design, modeling and stability control for an actuated
dynamic walking planar bipedal robot Journal of
Vibration and Control 19 (3): 376-384. Epub ahead
of print 17 January 2012. doi: 10.1177/
1077546311429476

Liu K-C, Liu Y-W, Chen C-Y and Huang W-C (2013)
Nonlinear vibration of structural deterioration in rein-
forced concrete columns: experimental and theoretical
investigation Journal of Vibration and Control 19 (3):
323-335. Epub ahead of print 17 January 2012. doi:
10.1177/1077546311429477

Chen C-Y, Shih B-Y and Ma J-m (2013) Development
for low-cost and cross-platform robot control environ-
ment Journal of Vibration and Control 19 (2): 228-233.
Epub ahead of print 11 January 2012. doi: 10.1177/
1077546311430107

Shih B-Y, Chang H and Chen C-Y (2013) Path plan-
ning for autonomous robots – a comprehensive analysis
by a greedy algorithm Journal of Vibration and Control
19 (1): 130-142. Epub ahead of print 17 January 2012.
doi: 10.1177/1077546311429841

Liu T-Y, Chiang W-L, Chen C-W, Hsu W-K, Lin
C-W, Chiou D-J and Huang P-C (2012) Structural
system identification for vibration bridges using the
Hilbert–Huang transform Journal of Vibration and
Control 18 (13): 1939-1956. Epub ahead of
print 14 December 2011. doi: 10.1177/
1077546311428347

Chen C-W (2012) Applications of the fuzzy Lyapunov
linear matrix inequality criterion to a chaotic structural
system Journal of Vibration and Control 18 (13): 1925-
1938. Epub ahead of print 14 December 2011. doi:
10.1177/1077546311428346

Chen C-W (2012) Applications of linear differential
inclusion-based criterion to a nonlinear chaotic
system: a critical review Journal of Vibration and
Control 18 (12): 1886-1899. Epub ahead of print 14
December 2011. doi: 10.1177/1077546311428345

Shih B-Y, Chen C-Y and Chou W (2012) An enhanced
obstacle avoidance and path correction mechanism for
an autonomous intelligent robot with multiple sensors
Journal of Vibration and Control 18 (12): 1855-1864.
Epub ahead of print 14 December 2011. doi: 10.1177/
1077546311426734

Retraction notice 1603



Chen C-W, Yeh K, Liu KFR and Lin M-L (2012)
Applications of fuzzy control to nonlinear time-delay
systems using the linear matrix inequality fuzzy
Lyapunov method Journal of Vibration and Control
18 (10): 1561-1574. Epub ahead of print 18 October
2011. doi: 10.1177/1077546311410765

Chen C-Y (2012) A critical review of internal wave
dynamics. Part 2 – Laboratory experiments and theor-
etical physics Journal of Vibration and Control 18 (7):
983-1008. Epub ahead of print 21 September 2011. doi:
10.1177/1077546310397561

Chen C-Y and Huang P-H (2012) Review of an autono-
mous humanoid robot and its mechanical control
Journal of Vibration and Control 18 (7): 973-982.
Epub ahead of print 21 September 2011. doi: 10.1177/
1077546310395974

Shih B-Y, Chen C-Y, Chang H and Ma J-m (2012)
Dynamics and control for robotic manipulators using
a greedy algorithm approach Journal of Vibration and
Control 18 (6): 859-866. Epub ahead of print 25 August
2011. doi: 10.1177/1077546311407649

Yeh K, Chen C-W, Lo DC and Liu KFR (2012)
Neural-network fuzzy control for chaotic tuned mass
damper systems with time delays Journal of Vibration
and Control 18 (6): 785-795. Epub ahead of print 15
August 2011. doi: 10.1177/1077546311407538

Chen C-Y, Shih B-Y, Shih C-H and Chou W-C (2012)
The development of autonomous low-cost biped mobile
surveillance robot by intelligent bricks Journal of
Vibration and Control 18 (5): 577-586. Epub ahead of
print 21 April 2011. doi: 10.1177/1077546310371349

Chen C-Y (2012) A critical review of internal wave
dynamics. Part 1 – Remote sensing and in-situ obser-
vations Journal of Vibration and Control 18 (3): 417-
436. Epub ahead of print 13 July 2011. doi: 10.1177/
1077546310395971

Tseng C-P, Chen C-W and Liu KFR (2012) Risk con-
trol allocation model for pressure vessels and piping
project Journal of Vibration and Control 18 (3): 385-
394. Epub ahead of print 13 July 2011. doi: 10.1177/
1077546311403182

Lin M-L and Chen C-W (2011) Stability analysis of
community and ecosystem hierarchies using the

Lyapunov method Journal of Vibration and Control
17 (13): 1930-1937. Epub ahead of print 9 December
2010. doi: 10.1177/1077546310385737

Chen C-Y, Shih B-Y, Chou W-C, Li Y-J and Chen Y-H
(2011) Obstacle avoidance design for a humanoid
intelligent robot with ultrasonic sensors Journal of
Vibration and Control 17 (12): 1798-1804. Epub ahead
of print 26 November 2010. doi: 10.1177/
1077546310381101

Chen C-W (2011) Fuzzy control of interconnected
structural systems using the fuzzy Lyapunov method
Journal of Vibration and Control 17 (11): 1693-1702.
Epub ahead of print 23 November 2010. doi: 10.1177/
1077546310379625

Shih B-Y, Chen C-Y and Chou W-C (2011) Obstacle
avoidance using a path correction method for autono-
mous control of a biped intelligent robot Journal of
Vibration and Control 17 (10): 1567-1573. Epub ahead
of print 22 November 2010. doi: 10.1177/
1077546310372004

Tang J-P, Chiou D-J, Chen C-W, Chiang W-L, Hsu W-
K, Chen C-Y and Liu T-Y (2011) A case study of
damage detection in benchmark buildings using a
Hilbert-Huang Transform-based method Journal of
Vibration and Control 17 (4): 623-636. Epub ahead of
print 8 November 2010. doi: 10.1177/
1077546309360053

Liu TY, Chiang WL, Chen CW, Hsu WK, Lu LC and
Chu TJ (2011) Identification and monitoring of bridge
health from ambient vibration data Journal of Vibration
and Control 17 (4): 589-603. Epub ahead of print 12
November 2010. doi: 10.1177/1077546309360049

Lin JW, Huang CW, Shih CH and Chen CY (2011)
Fuzzy Lyapunov Stability Analysis and NN Modeling
for Tension Leg Platform Systems Journal of Vibration
and Control 17 (1): 151-158. Epub ahead of print 25
August 2010. doi: 10.1177/1077546309350477

Lee WI, Chen CY, Kuo HM and Sui YC (2010) The
Development of Half-circle Fuzzy Numbers and
Application in Fuzzy Control Journal of Vibration
and Control 16 (13): 1977-1987. Epub ahead of print
22 April 2010. doi: 10.1177/1077546309349849

1604 Journal of Vibration and Control 20(10)


