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In this paper, we present an effective navigation control method for mobile robots in an unknown environment. The
praposed behavior manager (BM) switches between two behavioral control patterns, wall-following behavior (WFB) 14 Related Records
and toward-goal behavior {TGB), on the basis of the relationship between the mabile robot and the unknown
environment. A type-2 neural fuzzy controller (TZNFC) with an improved whale optimization algorithm (IWOA) is .
i . VEapel ] i o 7E Web of Science HR{# g
proposed to provide WFB control and obstacle avoidance for mobile robots. In the WFB learning process, the input
signal of a controller is the distance between the wall and the sonar sensors, and its cutput signal is the speed of two ¥E Web of science A {ERIFIRETE
wheels of a mobile robot. A fitness function, which operates on the total distance traveled by the mobile robot, |
distance from the side wall, angle to the side wall, and moving speed, evaluates the WFB performance of the mabile 0 0
robot. Experimental results reveal that the proposed IWOA is superior to other methods of WFB and navigation
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An adaptive-group-based differential evolution algorithm for inspecting
machined workpiece path planning
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In the precision manufacturing process, accuracy and precision are crucial when designing a workpiece inspection

system. An efficient system minimizes inefficiencies caused by workpieces failing to meet customer needs and delays

caused by slow workpiece inspection, In this study, a workpiece inspection system for measuring path planning is
proposed that uses the given coordinate of inspection points discerned from 3D images. Then, an adaptive-group-
based differential evolution (AGDE) algorithm is used to optimize the measuring path. The AGDE algorithm
incorporates the grouping concept into conventional differential evolution, and this improves local search ability

through referencing the direction of the best solution in each group, By using the proposed methed, the shortest non-

colliding measuring path is obtained, Moreover, the proposed workpiece inspection system shortens the workpiece
inspection time and achieves faster performance than manual measuring path planning under multiple workpiece
inspection points,
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In this study, an improved particle swarm optimization (IPSO}-based neural network controller (NNC) is proposed for :
solving a real unstable control problem, The proposed IPSO automatically determines an NNC structure by a : .

SAE % peop ; ol {E Web of Science H{#F
hierarchical approach and optimizes the parameters of the NNC by chaos particle swarm optimization. The proposed
NNC based on an IPSO learning algorithm is used for controlling a practical planetary train-type inverted pendulum {E Web of Science H (BRIRATE
system. Experimental results show that the robustness and effectiveness of the proposed NNC based on IPSO are
superior to those of other methods. t 0 0

B 180K B 2013 52
e |
{EBBBBRSE: neural networks; chaos; nonlinear control; inverted pendulum system; particle swarm optimization Nl
KeyWords Plus: INVERTED PENDULUM
ARk :

i’ﬁ%ﬁﬁﬂ Web of Science Core Collection
AT R kL Lin, CJ (FEERAESR) - Science Citation Index Expanded

4 NatlChinYi Univ Technol, Dept Comp Sci & Informat Engn, Taichung 411, Taiwan. :
bk EIREFEH

i+ [1]Natl Chin Yi Univ Technol, Dept Comp Sci & Informat Engn, Taichung 411, Taiwan : g@ﬁﬁgﬁ%ﬁ;&&fmﬁg, A
BB cjlin@ncut.edu.tw; kamisama0406@gmail.com; 0800920@gmail.com

2 il

BaEhi BREHER | HBhESE

Ministry of Science and Technology, Taiwan MOST 108-2634-F-005-001 %

R

iR

MDPI1, ST ALBAN-ANLAGE 66, CH-4052 BASEL, SWITZERLAND

FHR %

EHUReHE: Engineering

Web of Science $fiti: Engineering, Electrical & Electronic

EFESERHE

4 20f15 P

SRR - 23

B 23/23 FE2EvESEEThGESE (& web of Science Core Collection)

1. Anadaptive swing-up sliding mode controller design for a real inverted pendulum system based on Culture-Bees algorithm Times Cited: 1
By: Al-Araji, Ahmed S.

apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=C34ILQVIi2lSm7VfhJs&page=18&doc=2

1/3



-2020/2/26 Web of Science [v.5.34] - Web of Science Core Collection5z#250 8%

Webof Science  inCites  JournalCization Reports  Essential Sclence indicators EndMNote  Publons  hopermio B
Web of Science (3 Clarivate
Analytics

IR IR S A R R o & |

4 40f 15 b

Using a Reinforcement Q-Learning-Based Deep Neural Network for Playing

Video Games SRR

¥ Web of Science Core Collection
YE&: Lin, CJ {Lin, Cheng-Jian)l 21; Jhang, J¥ (Jhang, JyunYu)[21; Lin, HY (Lin, Hsueh-vi)[ 11; Lee, CL (Lee, Chin-

Ling)31; Young, KY (Young, Kuu-Young)[ 2] E 0
ELECTRONICS | SRR
ﬁﬁi&’u@li’s B EL

DOI; 10,3390/electronics8101128

iR ocT 2019 1 5

SC{REARL: Article
AT RS L
BEE iR Related Records
This study proposed a reinforcement Q-learning-based deep neural network (RQDNN) that combined a deep principal '
component analysis network (DPCANet) and Q-learning to determine a playing strategy for video games, Video game E Web of Science *mm
images were used as the inputs. The proposed DPCANet was used to initialize the parameters of the convalution
kernel and capture the image features automatically. It performs as a deep neural network and requires less 1E Web of Science FR (EFIRIRATE
computational complexity than traditional convolution neural networks. A reinforcement Q-learning method was 0
used to implement a strategy for playing the video game. Both Flappy Bird and Atari Breakout games were 0
implemented to verify the proposed method in this study. Experimental results showed that the scores of our Bk 180K & 2035
proposed RQDNN were better than those of human players and other methods, In addition, the training time of the
proposed RQDNN was also far less than other methods. BN
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Various optimization methods and network architectures are used by convolutional neural networks (CNNs). Each
optimization method and network architecture style have their own advantages and representation abilities, To make E Web of Science 'Nﬁﬂi

the most of these advantages, evolutionary-fuzzy-integral-based convelutional neural networks (EFI-CNNs) are
{E Web of Science AP {fIFBFIRETE

proposed in this paper, The proposed EFI-CNNs were verified by way of face classification of age and gender, The ]
trained CNNs' outputs were set as inputs of a fuzzy interal. The classification results were operated using either

Sugeno or Choguet output rules. The conventional fuzzy density values of the fuzzy integral were decided by heuristic 2 2
experiments. In this paper, particle swarm optimization (PSO) was used to adaptively find optimal fuzzy density
values. To combine the advantages of each CNN type, the evaluation of each CNN type in EFI-CNNs is necessary. Three
CNN structures, AlexNet, very deep convolutional neural network (VGG16), and GoogleNet, and three databases, EANERE
computational intelligence application laboratary (CIA), Morph, and cross-age celebrity dataset (CACD2000), were

used in experiments to classify age and gender. The experimental results show that the proposed method achieved
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Assembly optimization of printed circuit boards (PCBs) has received considerable research attention because of 134 Retated Records

efforts to improve productivity. Researchers have simplified complexities associated with PCB assembly; however,

they have overlooked hardware constraints, such ick-and-pl tricti d simultaneous pickup restrictions, i

ey‘ ave overloo : I’Efln‘S such as pick-and-place restrictions and simultaneous pickup ns E Web of Science ‘me

In this study, a hybrid group search optimizer (HGSO) was proposed. Assembly optimization of PCBs for a multihead

placement machine is segmented into three problems: the (1) auto nozzle changer (ANC) assembly probtem, (2) . ¥EWeb of science i [EFREIRATE

nozzle setup problem, and (3) component pick-and-place sequence problem. The proposed HGSO proportionally

applies a modified group search optimizer (MGS0), random-key integer programming, and assigned number of 6 6

nozzles to an ANC to solve the component picking problem and minimize the number of nozzle changes, and the Bk 180 % £ 2013 5

place order is treated as a traveling salesman problem. Nearest neighbor search is used to generate an initial place
order, which is then improved using a 2-opt method, where chaos local search and a population manager improve . RNERE
efficiency and population diversity to minimize total assembly time. To evaluate the performance of the proposed

HGSO, real-time PCB data from a plant were examined and compared with data obtained by an onsite engineer and

; ; Jlisss :
from other related studies. The results revealed that the proposed HGSO has the lowest total assembly time, and it E w:biaéfciaence Core Collection
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Facial expressions are indispensable in human cognitive behaviors since it can instantly reveal human emotions.

Therefore, in this study, Multiple Convolutional Neural Netwerks using Improved Fuzzy Integral (MCNNs-IFI) were 1 7

proposed for recognizing facial emotions. Since effective facial expression features are difficult to design; deep SavE

learning CNN is used in the study, Each CNN has its own advantages and disadvantages, thus combining multiple

CNNs can yield superior results, Moreover, multiple CNNs combined with improved fuzzy integral, in which its fuzzy £3#R Related Records

density value is optimized through particle swarm optimization (PS0), overcomes the majority decision drawback in

the traditional voting method. Two Multi-PIE and CK+ databases and three main CNN structures, namely AlexNet, .

. ) - o RITRPA T 3RS FB:

GoogleNet, and LeNet, were used in the experiments. To verify the results, a cross-validation method was used, and

experimental results indicated that the proposed MCNNs-IFi exhibited 12.84% higher accuracy than that of the three Rojas-Albarracin, Gabriel; Angel Chaves,
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Deployment and navigation of multiple robots using a self-clustering :
method and type-2 fuzzy controller in dynamic environments § 51 FASTRkEAEE
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In recent years, multiple robots have been successfully applied in various fields, including the handling of logistics . EERSHE

factories, agriculture, and disaster relief, This study proposes a novel method for multi-robot deployment and
navigation in dynamic environments, To address the problem of location deployment, a grid-based method was used i
to simplify environmental input information, and a self-clustering method was used to adjust location deployment. To ! 2 7

address the problem of navigation, a behavior manager was used as a navigation strategy to control the towards-goal |

behavior and wall-following behavior (WFB) of mobile robots. An interval type-2 fuzzy controller based on improved et

particle swarm optimization (IPSO) was proposed to implement the WFB contral, The proposed IPSO improved the i Related Records
search ability and enhanced the convergence speed of traditional PSO, Additionally, an escape mechanism was
proposed to avoid a dead cycle. Experimental results show that the proposed IPSO is superior to other methods used
for WFB and navigation control.
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This paper addresses a behavior-based fuzzy controller (BFC) for mobile robot wall-following control. The wall-

following task is usually used to explore an unknown environment. The proposed BFC consists of three sub-fuzzy
controllers, including Straight-based Fuzzy Controller (SFC), Left-based Fuzzy Controller (LFC), and Right-based Fuzzy
Controller (RFC). The proposed wall-following controller has three characteristics: the mobile robot keeps a distance
from the wall, the mobile robot has a high moving velocity, and the mobile robot has a good robustness ability of
disturbance. The proposed 8FC will be used to control the real mobile rohiot. The Pioneer 3-DX mobile robot has sonar
sensors in front and sides, and it is used in this study. The inputs of BFC are sonar sensors data and the outputs of BFC
are robots left/right wheel speed. Experimental results show that the proposed BFC successfully performs the mobile
robot wall-following task in a real unknown environment.

PR
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Using convolutional neural networks for character verification on integrated
circuit components of printed circuit boards S1RISCHRARRE
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Manufacturers of printed circuit boards {PCBs) typically use automated optical inspection (AOI) machines to test their 115 Related Records

PCBs. However, AOl machines employ conventional image-processing methods. If the integrated circuit {IC)

components are not identical to the golden samples, then the AOI machine registers those IC components as flaws. E Web of Science ‘F‘Eﬁ
Conventional image-processing methods cause misjudgments and increase the cost of manual reviews. Character-

verification and image-classification systems are proposed in this paper for detecting misplaced, missing, and ¥E Web of Science i (ERIEIRATEN
reversed-polarity parts. The regions of IC components can be identified on PCBs by using the contour border-

detection method. Through the proposed convolutional neural network (CNN) structure and refinement mechanism, 3 3

the characters can be successfully recognized. The image-classification system was applied only to images with blurry B 180F & 2013 55

characters. Different CNN learning structures were used in both systems, and the refinement mechanism was used in
both systems to improve the results. The proposed character-verification and image-classification methods achieved  RAR
98.84% and 99.48% passing rates, and the amount of required training time was less than that of other methods, :
demonstrating the proposed metheds' greater effectiveness.
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Using Deep Principal Components Analysis-Based Neural Networks for
Fabric Pilling Classification
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A manufacturer's fabric first undergoes an abrasion test and manual visual inspection to grade the fabric prior to
shipment to ensure that there are no defects present, Manual visual classification consumes a considerable amount of
human resources. Furthermore, extended use of the eyes during visual inspection often causes occupational injuries,
resulting in a decrease in the efficiency of the entire operation. In order to overcome and avaid such situations, this
study proposed the use of deep principal components analysis-based neural networks (DPCANNS) for fabric pilling
identification. In the proposed DPCANN, the characteristics of the hairball were automatically captured using deep
principal components analysis (DPCA), and the hairball class was identified using the neural network and the support
vector machine (SVM). The experimental results showed that the proposed DPCANN has an average accuracy of 99.7%
at the hairball level, which is in line with the needs of the industry. The results also confirmed that the proposed
hairball classification method is superior to other methods,

s
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This paper presents a two-stage algorithm for automatic text detection and recognition. in the first stage, using a i
stroke width transform and an improved connected component, an edge analysis method detects a candidate i Related Records
character region. Subsequently, a text region is located by filtering and linking characters with similar font sizes and 2
colors. For the second stage, a histogram of oriented gradif:nt is e'mployed asa featun-e descriptor, and a neural E Web of Science ‘Ffﬁlﬂ
network classifier is built with dynamic-group-based hybrid particle swarm optimization {DGHPSO) for character
recognition. In DGHPSO, each group's threshold value of similarity depends on the threshold values of fitness and ¥E Web of Science F {EFERATEY
distance. In addition, a local search algorithm is used to improve the search for a global optimum. The proposed
algorithm was experimentally validated; it outperformed a number of recently published studies in terms of the text 2 9
iti View T ase.
recognition rate when tested on the ICDAR 2003 database and the Street View Text database BE180F £ 2013 42
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Cooperative Carrying Control for Multi-Evolutionary Mobile Robots in
Unknown Environments
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This study provides an effective cooperative carrying and navigation control method for mobile robots in an unknown
environment. The manager mode switches between two behavioral control modes-wall-following mode (WFM) and
toward-goal mode (TGM)-based on the relationship between the mobile robot and the unknown environment, An
interval type-2 fuzzy neural controller (IT2FNC) based on a dynamic group differential evolution (DGDE) is proposed to
realize the carrying control and WFM control for mobile robots. The proposed DGDE uses a hybrid method that
involves a group concept and an improved differential evolution to overcome the drawbacks of the traditional
differential evolution algorithm. A reinforcement learning strategy was adopted to develop an adaptive WFM control
and achieve cooperative carrying control for mobile robots. The experimental results demonstrated that the proposed
DGDE is superior to other algorithms at using WFM control, Moreover, the experimental results demonstrate that the
proposed method can complete the task of cooperative carrying, and can realize navigation control to enable the
robot to reach the target location.
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In this study, a Takagi-Sugenc-Kang (TSK)-type fuzzy cerebellar model articulation controfler (T-FCMAC) based on a
group-based hybrid learning algorithm (GHLA) was proposed for solving various problems. The proposed T-FCMAC
model was mainly derived from a traditional cerebellar model articulation controller and the TSK-type fuzzy model.
For supervised learning, the proposed GHLA was developed by combining an improved quantum particle swarm
optimization algorithm and the Nelder-Mead methed for adjusting the parameters of a T-FCMAC. The fuzzy C-mean
clustering technique was adopted to improve the performance of quantum particle swarm optimization. Afitness
threshold was used to determine the number of clusters in fuzzy C-mean clustering. The grouping concept was also
used to improve the search ability and increase the convergence rate, Moreover, because exact training data may be
expensive or even impossible to obtain in some real-world applications, a reinforcement GHLA {R-GHLA) was
proposed. Experimental results revealed the performance and applicability of the proposed GHLA and R-GHLA,

s

{ESBRBEE: Fuzzy CMAC; Nelder-Mead; fuzzy C-mean; particle swarm optimization; control; reinforcement learning
KeyWords Plus: PARTICLE SWARM OPTIMIZATION; NETWORK; GA

&M
iBAEEHINE: Lin, CJ (EAREH)

1 Natl Chin Yi Univ Technol, Dept Comp Sci & Informat Engn, Taichung 411, Taiwan.
Htdik:

-+ [1]Natl Chiao Tung Univ, Inst Elect & Control Engn, Hsinchu 300, Taiwan

o+ [2]Natl ChinYi Univ Technol, Dept Comp Sci & Informat Engn, Taichung 411, Taiwan

1 [3]Hebei Univ Technol, Elect Apparat Inst, Tianjin 300130, Peoples R China
BFEE: clin@ncutedutw

LHkGE

ROMANIAN SOC CONTROL TECH INFORMATICS, 313 SPLAIUL INDEPENDENTEI, BUCHAREST, 060042, ROMANIA

HATUERR

Impact Factor :  Journal Citation Reports

KaRl/sEE
FEeRlE: Automation & Control Systems
Web of Science §fls: Automation & Control Systems

ERES AR

SE3REL - 31
FER30/31 ESENHEEPRESLE

1. Anew approach to manipulator control: the Cerebellar Model Articulation Controller (CMAC)
By: Albus, J.S.

Web of Science [v.5.34] - Web of Science Core Collections2$4502%

12 Clarivate
Analytics

ERERGEY 14

L K

4 12015 b

S RISCRAAES

2 Web of Science Core Collection

0

3| FERER
B I ERiEy

31
2EVR

515 Related Records

{E Web of Science Hi{ilfH
{E Web of Science i (iR T

1 1

BF180% & 2013 2
FIN-:

EREsRRE

Web of Science Core Collection
- Science Citation Index Expanded

LREEEY

HIR R BB OIRI | B
HIEIFEE,

4 120f15 P

{7 Web of Science Care Collection)

Times Cited: 659

apps.Webofknowledge.com.’fulI_record.do?product=WOS&search_mode=GeneraISearch&qid=2&S|D=C34I LQVli2ISm7VihJs&page=1&doc=12 1/4



2020/2/26 Web of Science [v.5.34] - Web of Science Core Collection5z32204%

Webof Science  InCites  Journal Citation Reports  Essential Sclence Inditators  Endiote  Publons kepernio A v -

Web Of SCience I2 Clarivate
Analytics

e £ OGEAGEE 14

IR R HIREIRAIS X

4 130f15 b

A hybrid of fuzzy theory and quadratic function for estimating and refining e
transmission map SRR

% Web of Science Core Collection
{E&: Jhang, JY (Jhang, Jyunyu) 11 Lin, €J (Lin, Cheng-Jian) 21; Young, KY (Young, Kuu-Young)L 21 Lin, CT {Lin,

Chin-Teng){?] ‘ 0
TURKISH JOURNAL OF ELECTRICAL ENGINEERING AND COMPUTER SCIENCES : Ll
H: 27 B3 5 EE: 3791-3803 i ‘mglmxmw
DOl 10.3906/elk-1805-92
HHR: 2019 |
SC{EEER: Article {
BARNTIRE 26
22w
e

) . s . . ; : Related Record
In photographs captured in outdoor environments, particles in the air cause light attenuation and degrade image 184 Related Records
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