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Trend Computer between 2019-2020

Gartner Hype Cycle for
Emerging Technologies, 2019

Biochips
AlPaaS

Edge Analytics
Autonomous Driving Level 5\

5G

Low-Earth-Orbit Satellite Systems.
Edge Al ™ 6
Explainable Al .~ ,
Personification -
Knowledge Graphs —
Synthetic Data &
Light Cargo Delivery Drones
Transfer Learning - » — Emotion Al
Flying Autonomous Vehicles g

Graph Analytics

Next-Generation Memory
3D Sensing Cameras

Augmented Intelligence
Nanoscale 3D Printing

Autonomous Driving Level 4

Decentralized Autonomous 1
rganization 1 DigitalOps
Generative Adversarial , — Adaptive ML
Networks.
Decentralized Web — 0
AR Cloud

Expectations

Immersive Workspaces

Biotech - Cultured
or Artificial Tissue

Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Exp i Disill Enlightenment Productivity
Time
Plateau will be reached:
less than 2 years @ 2to5years 51010 years () more than 10 years @@ obsolete before plateau As of August 2019

gartner.com/SmarterWithGartner

Source: Gartner
@ 2019 Gartner, Inc. and/or its affiliates. All rights reserved.

Gartner,

Hype Cycle for Emerging
Technologies, 2020

Secure Access Service Edge (SASE)
. Social Distancing Technologies

Embedded A Explainable Al

Data Fabric

Composable Enterprise
Al Augmented Development

g Responsible Al Carbon-Based Transistors
(-] Multiexperience

=] Digital Twin of the Person

8 Packaged Business Capabilities 9 Citizen Twin

Generative Al
Q Gormnoeis Al Bring Your Own Identity
po:

] Adaptive ML -

o2, Social Data

x Private 5G
il Generative Adversarial Differential Privacy Gnol d Graph

etworks ™ _Biodegradable ntologies and Graphs
2-Way BMI (Brain Sensors

Machine Interface)
_ Health Passport
Self-Supervised Learning
Low-Cost Single-Board - -
s ot DNA Computing and Storage

- Al-Assisted Design

Authenticated
Provenance
Peak of
i ough of Slope of Plateau of
Trigger Expectations Di i it i Productivity
"
Time
Plateau will be reached;
() less than 2 years @ 2to5years @ 5to10 years A more than 10 years (® obsolete before plateau As of July 2020
.
gartner.com/SmarterWithGartner
Source: Ga
DT v o o T Gartner
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A Self-Feeding Assistive Robotic Arm for People

with Physical Disabilities of the Extremities

Shotaro Gushi"!', Yuichi Shimabukuro', and Hiroki Higa®

! Graduate School of Engineering and Science, University of the Ryukyus, Okinawa, Japan
? Faculty of Engineering, University of the Ryukyus, Okinawa, Japan
* k208673 @eve.u-ryukyu.ac.jp

Abstrace— This paper describes a self-feeding assistive rob

arm for people with severe disabilities. In order to obtain hun
like arm movements during meals, we made and tested a rol
arm with 7-DeoF (degree of freedom). A robotic arm simul
was also used to obtain motions for the real 7-DoF robaotic
Using the robotic arm system. we performed two experiments
iask to transfer waier from a bowl to the other and (2) task o
foods. It is found from the experimental results that the rok
arm system can transfer more than 80 % of water and food to
respective positions.

Keywords—robotic arm; self-feeding system; people with se
disabilivies; robotic arm simulator

L INTRODUCTION

In this world, there are many people with disabilities du
illness, accidents and aging. People with disabilities |
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Fig. 1. Mechamsm of robotic arm [5).
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Fig 2. System configuration of sel-feeding assistive robotic arm.
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EMG-Based Interface Using Machine Learning

Shinto Takahashi®!, Hiroki Higa®
!Graduate School of Engineering and Science, University of the Ryukyus, Okinawa, Japan
Faculy of Engineering, University of the Ryukyus, Okinawa, Japan

k208522 @eve.u-ryukyu.ac.jp

Abstract— This paper presents an EMG (electromyogram)-
based input interface using machine learning for people with
physical disabilities of the extremities. We have developed a
virtual hand that can be operated in virtual environment using
EMG signals. In this paper, we performed a lifting object task
and box and block test task with the virtual hand. From the
experimental results of the lifting object tasks, it was confirmed
that six wrist joint movements were classified, and that an
experimental subject appropriately lifted objects with the virtual
hand in the virtual space. In the box and block tests task, it was
confirmed that he moved block(s) to the opposite side of the box 9
times within 60 sec.

(a) spherical grasp

Table 1 Assigned relationship between movements of
wrist joint and those of virtual hand.
wrist joint movements virtual hand movements

radial flexion spherical grasp
ulnar flexion tripod grasp :
dorsal flexion cylindrical grasp (c) eylindrical grasp
palmar flexion lateral grasp
flexion of all the fingers tip pinch

extension of all the fingers | parallel extension grasp
relaxation the muscles flexion of all the fingers

Table 1 shows the assigned relationship between
movements of the wrist joint and those of the virtual hand.
When the user’s muscles of the forearms and fingers are
relaxed, all the fingers of the virtual hand are flexed. This is
based on the fact that hooks of functional prosthetic hand are
closed when the user relaxes his‘her body muscles.
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Forecast of air temperature based on BP neural

network

ZhengCun Jiang
Electronic and electrical engineering, Shanghai Institute of
Technology
1000 Haiguan Road, Fengyian District, Shanghai, 200000
china
1026677978(@gq.com

Abstract—The change of temperaiure is closely related o
people’s life, and the drastic change aof the next day'’s temperature
will affect peaple’s normal life, so @t is very important to accurately
predict the next day's temperature. Information fusion technology is a
process of awlomatic analysis and comprehensive processing of
multi-source information in order to complete the required decision-
making and evaluation tasks. BFP neuwral network is one of the
information fusion algorithms, which can predict the data collected
by various sensors. Therefore, the data collected by Canberra sensor,
such as maximum temperature, minimum temperature, rainfall and
maximum wind speed, are processed, and the BP neural network is
constructed to predict the maximum and minimum temperature of the
next day. The experimental results show that this method can well
predict the maximum and minimum temperature of the next day .

WenPing Jiang
Electronic and electrical engineering, Shanghai Institute of
Technology
100 Haiguan Road, Fengyian District, Shanghai, 200000
china

Hongfu et al. It proved that BP neural network can predict
haze weather well; et al. predict precipitation by distributed
computing and neural network. Currently no researchers
predict temperature after next day through ANN neural
network but through previous studies we can find that using
information fusion technology, neural network has certain
feasibility in predicting temperature.

Therefore through three kinds of data of temperature
rainfall wind speed and three kinds of data built up the neural
network of the next day forecast research explore the
feasibility of forecasting temperature of next day by ANN
neural network.

[LMETHODOLOGY

A Data sources and processing

The data source of this article is the weather data from January
2020 to May 2020 m the Canberra, a region of Austraha,
measured by the Canberra Airport in Australia published on
the Australian Government-Bureau of Meteorology website.
Canberra region in Australia 1s located m southern hemisphere.
January to May is its transition period from summer to autumn.
While he belongs to subtropical monsoon humid climate, more
Rain Water in summer leads to larger temperature difference
next day. Therefore, this paper chooses weather data from
January to May in Canberra region.

The data of the maximum temperature of the day, the
minimum temperature of the day, the rainfall of the day, and
the maximum wind speed of the day are used. The specific
meanings are as follows:

(1) The maximum temperature of the day: the maximum
temperature that occurs within 24 hours of the day, measured
by a temperature sensor.

(@ The minimum temperature of the day: It is the minimum
temperature that occurs within 24 days of the day, measured
by a temperature sensor.

(3)Rainfall of the day: the depth of rain falling to the ground
within 24 hours of the day, measured by a rainfall sensor.
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Construction and Application of Accounting Information Platform Based on Big
Data Environment

Liu Yu
Henan Institute of Economics and Trade, Zhengzhou 450000, China

Abstract—With the wide application of big data technology in
accounting work and the continuous development of Internet
technology, accounting informatization has become an
inevitable trend in the development of accounting work. This
paper mainly studies the service compaosition architecture of
the application system based on the SOA idea, which not only
completes the accounting integrated service management
platform, but also provides the related web services related to
accounting information for other internal independent
systems. At the same time, the application service emgine
provided by cloud computing platform is used to realize all
kinds of required financial applications. By using the SOA
solution of Hessian, a distributed computing framework that
provides users with more appropriate instant information
services and related information query functions, and
presents the problems encountered in the implementation
process and solutions. It realizes the interface and service
release between the accounting integrated service platform
and other information management systems, as well as the
information sharing and resource integration among the
independent systems within the enterprise, which finally
promotes the efficiency of the accounting staff.

small and medium-sized enterprises, and puts forward the
research on the accounting information construction mode
of small and medium-sized enterprises in the cloud
computing environment. Firstly, the design concept and
integration scheme are described. Then SOA solution of
Hessian, a distributed computing framework, is used to
provide users with more appropriate instant information
services and related information query functions. The whole
system architecture adopts the general interface design, on
the basis of the independence and low coupling between the
modules, the system has the cross platform and cross
language combination, and provides service for other
applications by publishing and registering the service mode,
which makes the system highly reusable; the whole system
is constructed by using the Web service technology. Finally,
the application of the system is analyzed, and the results
show that the system can run stably. It is proved to reduce
the work burden of the financial department and improve
the external service quality of the financial department.

II.  ANALYSIS OF DESIGN CONCEPT AND DEMAND OF
ACCOUNTING INFORMATION PLATFORM
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Implement Smart Farm with IoT Technology

Chiyurl Yoon*, Miyoung Huh*#*, Shin-Gak Kang**_ Juyoung Park**, Changkyu Lee**

*Information and Communication Network Technology, University of Science Technology, Daejeon, Republic of Korea

**Protocol Engineering Center, Electronics and Telecommunications Research Institute, Daejeon, Republic of Korea

yev7756(@gmail.com, myhuh@etri.re.kr, sgkang@etri.re.kr, jvpark@etri.re.kr, echkyu@etri.re.kr

Abstract— With the advent of Internet of Things (leT) and
industrialization, the development of Information Technology
(IT) has led to various studies not only in industry but also in
agriculture. Especially, loT technology can overcome distance
and place constraints of wired communication systems used in
existing farms, and can expect agricultural IT development from
automation of agricultural data collection. In this paper, smart
farm system using low power Bluetooth and Low Power Wide
Area Networks (LPWAN) communication modules including the
wired communication network used in the existing farm was
constructed. In addition, the system impl the itoring
and control functions using the MQ Telemetry Transport
(MQTT) communication method, which is an loT dedicated
protocol, thereby enhancing the possibility of development of
agricultural IoT.

[0 |y
i ;_ﬂ; .

is accelerating [6]. In the transition period of wired and
wireless communication in agriculture, this paper implements
sensor monitoring and control functions as using low power
Bluetooth and LPWAN communication modules as well as
existing wired communication method based on Arduino, and
uses MQTT communication protocol which is a dedicated loT
[5]. Since this system is a merged structure of existing method
and new technology, it is anticipated that it will be possible to
save maintenance cost of existing devices and to provide
compatibility with new devices.

The rest of this paper is organized as follows. Section I1
introduces system construction. Section 11l shows the results
and future work. This paper is concluded in section IV.

Node1
Node2
' MQTT
Pub/Sul_  Broker
Node3 ’ s
Noded

Figure 3. The communication connection of system.
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TP+TN
TP+TN+FP+FN

Accuracy =

where TP = True positive; FP = False positive; TN = True negative; FN = False negative

Table 4. The average confusion matrix of the MobileNets architecture

Prediction Accuracy (%)

Actual Class Other
Sedan Pick-up sUv Hatchback s

Vehicles
Sedan 9525 1 0.75 3 0
Pick-up 021 98.33 1.46 0 0
SUWV 6.98 11.63 T0.54 10.85 0
Hatchback 939 1.66 111 87.84 0

Other Vehicles 0 0 0 0 100
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Anti-theft device for car : Alert system using radio wave P
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Medule Detection

Abstract— Currently, car theft in Thailand is one problem that included Toyota, Isuzu, Nissan, Honda, and Mitsubishi. In

&rduine board

LoRa
433 MHz

affects the economy and involves transnational criminals, although
there are many anti-theft devices available on the market. These
mechanisms include gear locking devices, steering wheel locking
devices, clutch/brake locking systems, TDS systems, voice
transmissions, wireless door-lock remote control system, and GPS
car tracking devices. Of the mentioned devices the GPS tracking
devices are interesting as they use the principle of connecting to the
cell phone system to send, on-demand, the GPS location of the car
to the owner's phone in the case that the vehicle is stolen. However,
these devices are not popular in the marketplace because the service
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addition, for the period from 1 January 2015-15 January 2016,
a total of 553 vehicles were stolen [2] (refer to Table 2).

Table 2. A total of 553 vehicles were stolen

Rank Brand Amount
1 Toyota 239
2 Isuzu 164
3 Honda 45
4 Mitsubishi 39

U

LCD
Monitor

Total distance: 100,73 m (330,47 ft)

B
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