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 Knowledge Engineering Research Group

Research Group, started from 2012, that works for integrating knowledge into
computer systems in order to solve complex problems normally requiring a high level
of human expertise.

e \ision

"...beyond Intelligent Computing towards Knowledge Creation..."

e Mission
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Research Areas

Data Analytics

Computational Linguistics

Intelligent Medical Computing

Disaster Risk Modelling

Big Data Engineering & Parallel Computing
Intelligent System

Neural Computing for Computer Vision
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Research Innovations

K-Means optimization: Optimized K-Means, MDC, Hierarchical K-Means, Pillar v1,
Pillar v2, CLUSTRO

Automatic clustering: Valley Tracing
Shape Independent Clustering
Incremental clustering: Pursuit Reinforcement Competitive Learning (PRCL)

Distance metric for shape & structure features in image retrieval: Semantic
Distance

Cluster analysis: Centroid Proximity Index (CPI)
Objective-based Reinforcement Learning: Reinforcement Programming

Grid-based earthquake density measurement algorithm: Density measurement
algorithm

Vector space-based programming for intelligent computing: Analytical Libraries
for Intelligent-computing (ALI)

Rule-based Semantic Analysis
Knowledge-based Chatbot System
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Research Projects & Works

Hierarchical K-Means = open source, used in Mathlab communities
Analytical Libraries for Intelligent-computing = Open library
Cultural computing = Collaborative work with Keio univ.

Deforestation measurement = Collaborative research with Keio University and
Chulalongkorn University to measure 4 national parks in Thailand

Iris computing = Research project funded by Indonesian government,
collaborative work with “Mugi Barokah” Iridology clinic for Iridology, Sclerology
and Eyelogy Computation

Earthquake Spatial Analysis = Research project funded by Indonesian government

and collaborative work with Keio Univ. and Musashino univ.

Tornado Prediction = Research project funded by Indonesian government and
collaborative work with BMKG

Sentiment Analysis for public services = used in Surabaya local government
Chatbot system = used in PDAM

Tourism: Thoughtful Indonesia = visual based tourism place recognition
Chronic Wound analysis 2 wound treatments

Covid-19 detection and classification = Radiology images analsys
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Batik Image Search System

Cultural Computing

Semantic Songket
Image Search System

Semantic Madurese
----- : Batik Image Search
System

| Songket Search
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Computational Linguistics
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-"Ilrl " Y : v tangging

™

Filtering
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Rule-based Sentiment Degree ‘

Measurement of Opinion Mining of |
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Symbeol Detection

* Verb+ Adjective Form
Preposition+Verb Form

Preposition+Adjective Form

Worddegree value of the verb and

adjective then use NAND operator.
Word degree value of the preposition

Government of Surabaya TR T [ e e

one meaning detection operator

“Terima” and 1:”"‘ * Questionand exclamtion mark change
words detection Comma, point break two or more tocomma
“ senteces
summingthe value of the first
* sentence and the second sentence

If terimakasih” in front of sentence,

the value is 1. If “terimakasih” in the
middie/behind sentence the value is 0

They have one value depending on the
type
—

Adjective Detection

Preposition Detection

Noun Detection

Preposition+Verb +Adjective Form

“Terima kasih” form

\ Two words have one meaning form
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Medical Computing: Iridology

Collaboration with Medical Healthcare
Service “Mugi Barokah” in Surabaya
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Intelligent Medical Computing:
Radiology image-based analysis for Covid-19 detection
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Data collection

Effect of Image Pre-processing Method on

Convolutional Neural Network Classification of
Covid-19 CT Scan Images

Data Pre-Processin
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® Non Covid-19
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Application System
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__.System Evaluation
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FIGURE 2. System Design
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FIGURE. T The proposed CNN model.
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Semi-Supervised Segmentation _~5%
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Smart Odontogram: Rekam Medis Elektronik dan Real
Time Diagnosis Gigi Pasien
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Freehand 3D ultrasound imaging system

Freehand

TR I

2]

Image plane (I)

;__ i ul-
‘= e ) X,
-~
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Phantom optical marker (P)

Bone detection and segmentation

3D bone model
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Linear-Mechanical 3D ultrasound imaging system

L e el

Uity astiind probe

\Water tank

(b) Figure 9. The configuration of the device in the real environment. An ultrasound probe 15
Figure 6. (a) Identification of the device coordinate systems. P, T, R, and V are the coordinate attached on probe holder running in a linear motion in the shding track. It 15 moved by a
system of the 2D ultrasound image plane, the probe holder, the origin of the sliding track, and stepper motor controlled by a software installed on the computer. A bone lying in the water
the volume space. (b) Illustration of transformation between P, T, R, and V. tank and its position against the ultrasound probe in the sliding track.

http://www.ijeei.org/docs-1493143405d47f8fc05114.pdf
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Vehicle Classification System in GTO

Infrared System

Automatic
vehicle
classification

Treadle & Overhang
System
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Crowd Counting in Public Places Using Multi
Convolutional Neural Network

Annotated People

ot  ups
{Dansity Mag)
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Fig. 4. Multi-Scale CNN Architecture. The parameters for the convolution Peaple Count = Pixel Value Sum = 4

layer is denoted as Conv(kernel_size, output_channel, dilation_rate, stride,
padding). While the parameters for the BasicConv2D block is denoted as Fio. 3. Hlustration of gl'O].md—'I‘thh generation
BasicConv2D(kermel_size, output_channel] dilation_rate, stride, padding) = =

o

UNTRAINED MODEL

CLIENT

DATASET

VIDED SERVER

£y

L

C ? Lk
PyTorch Fiz. 10. An example of crowd caleulation results m the ShanzhaiTech Part

B datazat. Where the first coluwmm shows the ongmal image, the sscond
cohmn shows the pround-truth density map along with the mumber of
crowds, while the third cohwan shews the density map prediction results
alemg with the number of crowds. The count value in the mmage above 1=
obramed by adding up all pixel values in the density map

Politeknik Elektronika
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Density Map

Peaple Count = Pixel Value Sum

oo 50 Count

Fiz. 11. An exampla of crowd caleulation results in the UCF_QINEF datasst.
Where the first colwnn shows the orignal image, the sacond column shows
the groumd-truth density map along with the mumber of erowds, whila the
third column shows the density map prediction results along with the menber
of crowds. The count value in the mmage above iz chramed by adding up all
prxel values in the density map.
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Javanese Sript Text Image Recognition Usi
Convolutional Neural Networks

Dataset maodel with dataset

Trained CNN Modal

Madel Training
Save as
lr‘u‘r‘ [ _ﬂ. [—
||| Train, validate, test

File containing
trained model

App Testing
Show recognition result in the app

Integrate model
and build app

[ e A
budhaldotan -

LR processes

Load image -

development stages.

Javanese script image

Recognition result
o e
lavanese Script
Loaded lavanese script image Recognizer app
Fig. 1. Rescarch methodology consisting of model training and app
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Image preprocessing
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Arrangement of each namasayagold|
latin result into word R nition result

ig. 5. Flow diagram of the OCR process in the application.

oo

L smooTHENING

Eﬁum W
L susmizanon

ﬂﬂﬁﬂmm«lmzmﬁ
£

L innime

(4130 o mma mh

ﬂﬂﬁﬂmmrqmm‘\zh
bl B L M

J' VERTICAL PROJECTION PROFILE
N o (rimzm'ﬁ s
| Z A
\L HORIZONTAL PROJECTION PROFILE

ﬂdﬁﬂmmmw*mz 'mﬂl

PREPROCESSING

6. Detail of pre
oliteknik Eie

P

SEGMENTATION

ng (left) and segmentation (right) processes

ronika

Negeri Surabaya

Fig. 2.

Some examples of actual images (red) and augmented images (blue).
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Fig. 4. A visualization of the ResNeX1-50 CNN model architecture [10]
with slight modification on the fully connected layer.
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Actual Labels

M [s]ubstitution = 3 CER = (S+D+I)/(S+D+I+C)
BD]eletion =12 CER = (3+2+1)/(3+2+1+18)
W iI]nsertion =1 CER = 6 / 16
M [C]orrect = 1@ CER = ©.375 = 37.58%

Fig. 10. Character error rate calculation example.
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Fig. 11. Example of over-segmentation (blue) and under-segmentation (red)
resulting in recognition errors.
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Project Application
(Earthquake Analysis)

National Fund, 2017-2019
Penelitian Terapan Unggulan
Perguruan Tinggi

This research presents a design and
development of automatic clustering for
spatial analysis and risk mapping of
earthquake distribution. In this research, a
new clustering algorithm is presented that is
able to make clustering with detecting
automatically number of clusters.

Knowledge Engineering Research Group, PENS
Hazard & Disaster Research Center, PENS
Ubiquitous services Research center, PENS
Multimedia & Data Mining Research Lab., Keio Univ.
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Design and Development of Automatic Clustering for Spatial
Analysis and Risk Mapping of Earthquake Distribution
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Project on Deforestation
Measurement

Location in 4 National
Parks in Thailand
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Collaborative Work:

* Politeknik Elektronika Negeri Surabaya

* Keio University
* Chulalongkorn University
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Rekognisi Angka Meteran dengan local feature
extraction pada mobile device

Proyek Kerjasama dengan PDAM

2019-08-1010:52:17 Long : 112.7608346 , Lat : -7.3189806 [§ 5
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Root cause analysis: Sensor based factory shutdown identification
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 Pengembangan Libraries untuk Machine Learning, Data Mining, Data
Science, Computational Linguistics
* Berbasis Java

Application Layer

‘BO - Technical Approach Layer
Z

Analytical Libraries Vector Manipulation Layer
for |ntelligent-computing :

w
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Basic Operation Layer
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Input/Output Layer
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Pengembangan Data Analytics untuk Monitoring

Sampah Plastik

Collaborative Work:

*  United Nations ESCAP (Economic and
Social Commission for Asia and the Pacific)

*  Keio University, Japan

*  Musashino University, Japan

*  Politeknik Elektronika Negeri Surabaya

e Kasetsart University, Thailand
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On Progress

1. Iridology for health condition
= 2023 : Data engineering & modeling for cholesterol, stomach condition
= 2024 : Data engineering & modeling for heart, diabetes disease
= 2025 : Data engineering & modeling sclera
= 2026 : MLOps for iridology

2. Language computational on chatbot
= 2023 : Development of Text Processing Library
= 2024 : Modeling with ML methods
= 2025 : MLOps for chatbot
3.  Chronic Wound Analysis for medical treatment
= 2022 : Data acquisition & preparation
= 2023 :System Modelling & Analysis
= 2024 :+ Using loT
4.  Convolutional Neural Networks Library based on Java Programming Language

5. Tourism Place Recognition for Supporting Thoughtful Indonesia
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Visiting
Reseacher

g Mohammad Nur Shodiq &
™ Dedy Hidayat Kusuma
(Lecturer, Banyuwangi
State Polytechnic)

July 2017

Following visiting
researcher program at
Knowing Lab. and
conducting research
collaboration on spatial
analysis of earthquake

Sari Inoue
(Undergraduate Student,
Keio University)

March 2019

Internship in Lab. Knowing
Lab for conducting research
in data analytics for
context-based acquisition
systems
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Chalisa
Veesommai
(Doctoral student,
Keio University)

Following internship program at
Knowing Lab. for 1.5 months and September-
October 2015

conducting research on river water-
quality measurement and analysis in
Surabaya

Siti Nor Khuzaimah
(Doctoral student, Keio
University)
November-December
2017

Following internship program
at Knowing Lab. for 2 months
and conducting research on
damage measurement of
disaster with intelligent
computing approaches
(image processing,
classification model,
automatic clustering, deep
learnin

Knowledge Engineering
(knoWing) Research Group
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Knowledge Engineering Research Group

...Intelligent computing to knowledge creation...

tita@pens.ac.id
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