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Applying Gesture Recognition Technology to Industrial Engineering and the Development of Web-Based System
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Abstract

Natural user interfaces (NUIs) exemplified in gesture rec-
ognition devices like Microsoft’s Kinect sensor has gained
public attention. Because gesture recognition devices pro-
vide an easy-to-use interface with cutting-edge technology,
NUIs are now found in the amusement, entertainment, and
video game industries.

NUIs, as seen in popular gesture recognition devices, are
indicative of the future of human machine interaction (HMI).
NUIs interpret the natural movements of a person such as
gestures, which allows people to operate computers more
interactively. NUIs’ applicability in a host of fields has the po-
tential to create a paradigm shift in HMI.

This study focuses on the application of gesture recogni-
tion technology to industrial engineering (IE) and especially
to Kaizen, the practice or the philosophy of methodically im-
proving manufacturing processes. The application of gesture
recognition technology can enhance the vital value and
power of IE and, ultimately, expand an enterprise’s value by
optimizing manufacturing processes. This study provides an
avenue to the achievement of a system that incorporates
new technologies within the advancement of manufactur-
ing methodologies.

A system that provides a simple and clean interface to
cutting-edge technologies is the key to obtaining competi-
tive advantage. To gain competitiveness, rather than develop
standalone systems, it is better to develop such systems as
Web-based cross-platform applications, since such applica-
tions would allow trends in tablet computers and smart-
phones to be incorporated in the system. This paper covers
the application of gesture recognition technology and the
development of a system comprised of Web, big data, and
machine learning technologies, which machine learning
technology automatically analyzes the tremendous amount
of data gathered from gesture recognizing devices.
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Fig. 1 Microsoft’s Kinect has four sensors: a camera, an infrared projector
which emits random patterns to recognize the depth of an object,
an infrared camera which captures the patterns, and an array mi-
crophone to capture voices.
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% represents the key has index
[] represents the key has arrays

_id * | ObjectID
datasetid « | ObjectID
date Date
elapse * | Number
framenumber | Number
Model image String
Joint * | String
data
X Number
skeletondata [1| y Number
z Number
w Number

Fig. 2 Kinect data structure. Each dataset has a key and a value so as to
compose a whole document.
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Fig. 3 Scatter plot of left hand position with respect to time, where hue
represents density.

3.2 RETFT—IOEBLEEAE

Kinect 2 5BFTE 2 7= % 7 — & X— 2~
THITIEFig. 2 TERBLAT—FETIVICERT %,
BT =213 N4 F ) —F =% %Basebd T a—F L,
ZDMDERE GO THNT 223, 7 — S AEROBIA

5%, PR E 1T L ICHNT 20 TlEk <, B
HEIERIc Ty a—F L bDEENT 2 505N TH
5, L2L, R RATLATIEIEMEEICESZRE, B
7= LI — TN T s 2L E L, D%
OFig.4 D X I 12 —N—=~TCP/IPY 77 v 3 TS
TBILET, T—FX=2ADIH & FRF IR Th o
T—=8 %7 74TV MEKIPS ) TN A LR TE 5,

44 KONICA MINOLTA TECHNOLOGY REPORT VOL.11 (2014)



MongoDB . HTMLS

Node.js sends and receives
data using the Node.js library,
Mongoose.

l Kinect ‘ ‘ Node.js ‘ ‘ JavaScript ‘
1 1

C++ application sends data WebSocket connection by Socket.io.
from the Kinect to the server The server and clients can
via a TCP/IP socket. communicate asynchronously.

JavaScript alters
the DOM elements.

Fig. 4 System structure and data flow. The server broadcasts Kinect's
data to the clients via WebSocket API to provide a real time Web
feature.
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Fig. 5 User interface of the system. Images from the Kinect are displayed

in the top-left area along with flow lines, and position data con-
verted into movement are visualized as a heat map, a pie chart,
and a line chart.
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Fig. 6 Userinterface for data analysis. The work space below enables the
user to set therblig units.
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Fig. 7 Results obtained from the MapReduce function, which calculates
centroids or geometric centers for each group and an angle com-
posed of two vectors.
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Input layer

Middle layer

Output layer

Fig. 8 The neural network has input nodes and output nodes. The nodes
in the middle layer calculate weights for input nodes to express
outputs.
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