
Politeknik Elektronika
Negeri Surabaya

Knowledge Engineering
(knoWing) Research Group

Knowledge Engineering Research Group
Politeknik Elektronika Negeri Surabaya

...intelligent computing to knowledge creation...



Politeknik Elektronika
Negeri Surabaya

Knowledge Engineering
(knoWing) Research Group

• 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.

• Vision

• Mission

"...beyond Intelligent Computing towards Knowledge Creation..."
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2012 ‐ 2016

ALI with Parallel
Computing

ALI for Big Data 
Analytics

Big Data Type

Data 
Stream
Type

Semantic Computing

Cultural Computing

Rule‐based
Sentiment Analysis

Multimedia 
Retrieval Systems

Pillar v2

CLUSTRO (fast‐
automatic clustering)

Vector Space Stemming‐
Tagging Systems

2017 ‐ 2021 2022 ‐ 2026

Cognitive Retrieval Systems

RIDHO (ReInforced
Dynamic High
Optimization)

Cognitive Computing

ALI (Analytical Libraries for
Intelligent‐computing)

Incremental
Clustering

Automatic
Incremental
Clustering

Emotion‐based
Computing

Semantic Retrieval
Systems

Wise Learning

Reinforcement
Programming

Research Group Roadmap
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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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Collaborative 
Partners
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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  wound treatments
• Covid‐19 detection and classification  Radiology images analsys
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Cultural Computing
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Computational Linguistics

Rule‐based Sentiment Degree 
Measurement of Opinion Mining of 
Community Participatory in 
Government of Surabaya
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Collaboration with Medical Healthcare 
Service “Mugi Barokah” in Surabaya

• Heart
• Cholesterol
• Liver
• Diabetes

Medical Computing: Iridology
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Intelligent Medical Computing: 
Radiology image‐based analysis for Covid‐19 detection

COVID‐19 VS non COVID‐19

COVID‐19 Segmentation
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Effect of Image Pre‐processing Method on 
Convolutional Neural Network Classification of 

Covid‐19 CT Scan Images
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Semi‐Supervised Segmentation 
of COVID‐19 Infection on CT‐
Scan Lung Using Dynamic 

Mutual Training
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Smart Odontogram: Rekam Medis Elektronik dan Real 
Time Diagnosis Gigi Pasien
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Freehand 3D ultrasound imaging system

17

Deep Learning for Computer Vision

known

?

Freehand

3D bone model

Bone detection and segmentation
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http://www.ijeei.org/docs‐1493143405d47f8fc05114.pdf

Linear‐Mechanical 3D ultrasound imaging system
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Vehicle Classification System in GTO

Source : https://www.gridoto.com/read/221270564/biar-gak-salah-tagih-begini-sistem-sensor-gardu-tol-otomatis

Infrared System

Treadle & Overhang 
System

Automatic 
vehicle 

classification
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Vehicle’s Safe Distance Detection System

Data acquisition
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Identification of the Effect of Different Feature 
Samples on Handwritten Japanese Character 

Recognition

Yolov4



Politeknik Elektronika
Negeri Surabaya

Knowledge Engineering
(knoWing) Research Group

Crowd Counting in Public Places Using Multiscale
Convolutional Neural Network
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Javanese Sript Text Image Recognition Using 
Convolutional Neural Networks
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Thoughtful Indonesia Tourism
Tourism Place Identification & Food Gastronomy
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Human Detection for 
Security Surveillance 

Helm Keselamatan di 
Area Konstruksi

NVDIA Jetson
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Project Application
(Earthquake Analysis)

Design and Development of Automatic Clustering for Spatial 
Analysis and Risk Mapping of Earthquake Distribution

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.

National Fund, 2017‐2019
Penelitian Terapan Unggulan 
Perguruan Tinggi
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Project on Deforestation 
Measurement

Location in 4 National 
Parks in Thailand

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
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• Data Analytics untuk Root‐Cause 
Analysis dalam identifikasi penyebab
shutdown pabrik

• Proyek Kerjasama dengan Pupuk
Kaltim

• Pengamatan melibatkan 685 sensor 
selama 5 tahun dengan basis waktu
per 5 menit, per 20 detik dan per 
detik

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
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Pengembangan Data Analytics untuk Monitoring 
Sampah Plastik

Aplikasi Web & Pemrograman ServerCollaborative Work:
• United Nations ESCAP (Economic and 

Social Commission for Asia and the Pacific)
• Keio University, Japan
• Musashino University, Japan
• Politeknik Elektronika Negeri Surabaya
• 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 IoT

4. Convolutional Neural Networks Library based on Java Programming Language
5. Tourism Place Recognition for Supporting Thoughtful Indonesia
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Visiting 
Reseacher

Student Exchange

Mohammad Nur Shodiq &
Dedy Hidayat Kusuma
(Lecturer, Banyuwangi 
State Polytechnic)
July 2017

Chalisa 
Veesommai

(Doctoral student, 
Keio University)

September-
October 2015

Following internship program at 
Knowing Lab. for 1.5 months and 
conducting research on river water-
quality measurement and analysis in 
Surabaya

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 
learning)

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

Sari Inoue
(Undergraduate Student, 

Keio University)
March 2019

Internship in Lab. Knowing 
Lab for conducting research 

in data analytics for 
context-based acquisition 

systems

Following visiting 
researcher program at 
Knowing Lab. and 
conducting research 
collaboration on spatial 
analysis of earthquake
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...intelligent computing to knowledge creation...

tita@pens.ac.id


