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Steam, water, 
mechanical production 

equipment
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Cyber physical system, 
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Digitalization

The blurring line between physical, digital, and biological spheres....

REVOLUSI INDUSTRI 4.0

https://youtu.be/ystdF6jN7hc

https://youtu.be/508CR1fd8ws

https://youtu.be/ystdF6jN7hc


Industri 4.0

Sumber:

CAPGEMINI



What Artificial Intelligence Is?

• Artificial intelligence (AI)
– Computers with the ability to mimic or duplicate the 

functions of the human brain

• Artificial intelligence systems
– The people, procedures, hardware, software, data, and 

knowledge needed to develop computer systems and 

machines that demonstrate the characteristics of 

intelligence.

– Systems that think like humans. 

Systems that act like humans. 

Systems that think rationally. 

Systems that act rationally.



Jas Merah (Jangan Lupakan Sejarah)

The Beginnings of A.I.
Although the computer provided the technology 

necessary for AI, it was not until the early 1950's 

that the link between human intelligence and 

machines was really observed. Norbert Wiener 

was one of the first Americans to make 

observations on the principle of feedback theory.. 

What was so important about his research into 

feedback loops was that Wiener theorized that all 

intelligent behavior was the result of feedback 

mechanisms. Mechanisms that could possibly be 

simulated by machines. This discovery influenced 

much of early development of AI. (Alicia 

Washington)



Alan Turing

In 1950 Alan Turing published a landmark 

paper in which he speculated about the 

possibility of creating machines with true 

intelligence. He noted that "intelligence" is 

difficult to define and devised his famous 

Turing Test. 



Allen Newell & Herbert Simon

In late 1955, Newell and Simon 

developed The Logic Theorist, 

considered by many to be the 

first AI program. The program, 

representing each problem as a 

tree model, would attempt to 

solve it by selecting the branch 

that would most likely result in 

the correct conclusion (Alicia 

Washington).

Game Playing

Deep Blue Chess program beat 

world champion Gary Kasparov 



John McCarthy

In 1956 John McCarthy regarded as the 

father of AI, organized a conference to 

draw the talent and expertise of others 

interested in machine intelligence for a 

month of brainstorming. He invited them 

to Vermont for "The Dartmouth summer 

research project on artificial intelligence." 

From that point on, because of 

McCarthy, the field would be known as 

Artificial intelligence (Alicia Washington)



Lotfi Zadeh

In 1965 Lotfi Zadeh regarded 

as the father of Fuzzy Logic  

which is currently widely used 

for intelligence system 

development. He published 

seminal paper “Fuzzy Logic”.
Paper “Fuzzy Logic

https://www.google.com/imgres?imgurl=http://api.ning.com/files/0-voIJCmYgQg7X5291sgWQQsjYXCziWYZk9nupEvcKq8m*d-We7YLvPpvzkfn0MjQbXAeMdqHugXsC4-ScCPqnih5O1gAeml/518pxLotfi_Zadeh1.jpg&imgrefurl=http://www.analyticbridge.com/photo/dr-lotfi-zadeh?context=latest&docid=PWx-lJIYk91DPM&tbnid=wfH2sKqtpu06AM:&w=518&h=599&ei=6xd4VK7aKdeOuASfwILwBg&ved=0CAIQxiAwAA&iact=c
https://www.google.com/imgres?imgurl=http://api.ning.com/files/0-voIJCmYgQg7X5291sgWQQsjYXCziWYZk9nupEvcKq8m*d-We7YLvPpvzkfn0MjQbXAeMdqHugXsC4-ScCPqnih5O1gAeml/518pxLotfi_Zadeh1.jpg&imgrefurl=http://www.analyticbridge.com/photo/dr-lotfi-zadeh?context=latest&docid=PWx-lJIYk91DPM&tbnid=wfH2sKqtpu06AM:&w=518&h=599&ei=6xd4VK7aKdeOuASfwILwBg&ved=0CAIQxiAwAA&iact=c


Smart AI Used in Ordinary Life

• Websites
• Games
• Health care
• Education
• Companionship
• Industries 4.0 …
• Agriculture
• Business
• Etc. Denisse Lopez

http://www.allpics4u.com/technology/artificial-intelligence-evolution.html

http://www.allpics4u.com/technology/artificial-intelligence-evolution.html
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Artificial Intelligence Applications

Cognitive
Science

Applications

Artificial
Intelligence

Robotics
Applications

Natural
Interface

Applications

•Expert Systems

•Fuzzy Logic

•Genetic Algorithms

•Neural Networks

•Visual Perceptions

•Locomotion

•Navigation

•Tactility

•Natural Language

•Speech Recognition

•Multisensory Interface

•Virtual Reality
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Components of Expert Systems

The Expert System

Knowledge
Base

User Workstation

Expert
Advice User

Interface
Programs

Inference
Engine

Program

Expert System Development

Workstation

Knowledge
Engineering

Knowledge
Acquisition

Program

Expert and/or
Knowledge Engineer



Data Transformation to Decision Making (DM)

https://www.p

ngdownload.i

d/png-o6voyi/



Impacting all aspect of value chain



Komputasi Cerdas untuk Riset dan Inovasi Sains dan Teknologi

Manajemen 
Risiko

Logika
Fuzzy

Multi
Objective

Programming

Basis Data 
(Big data/Data 

warehouse 
Riset dan
Inovasi

Neural 
Network

Optimasi 
Koloni Semut

Intelligent 
Model based 
Management 

System

Algoritma 
Genetika

Kelembagaan 
dan DSS 
Cerdas 
Inovasi

- ISM

- Sistem 
Cerdas



InterkoneksiIntelligent  DSS & Big Data padaRisetdanInovasi



Sumber:

NASSCOM

Intelligence 

Decision 

Support 

System  

(DSS) 

based on 

Big Data 

Analytic



Embeding IDSS in 
Digital Technology 

for Digital 
Transformation : 

Robotika

Machine 
Learnig/

AI

Internet of Things
Cloud Computing

Sensors

Business 
Process 

Reengineering

Data Communication

https://www.youtube.com/watch?v=508CR1fd8ws&feature=youtu.be
https://www.youtube.com/watch?v=508CR1fd8ws&feature=youtu.be
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 Pengetahuan v.s. wisdom 

 Pendekatan Berencana v.s. Pend. Sistem

 Pendekatan Hard-System v.s.Soft-system

 Teori mendalam v.s. Aplikasi pragmatis

 Basis Data/informasi v.s. basis 

model/pengetahuan

 Alat dan sistem canggih v.s.  Alat dan

sistem tepat guna dan tepat sasaran
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 Cara Pandang Parsial v.s. Holistik

 Penekanan pada Efektivitas v.s. Efisiensi

 Orientasi Penyelesaian Masalah v.s. 

Pencapaian Tujuan

 Team-work v.s Individual-work 

 Collective v.s. Individual Decision Making

 Jangka waktu menengah atau panjang

 Pendekatan Komoditas atau klaster/tahapan

proses



Contoh Riset dan Inovasi pada Sains dan Teknologi

KRIPSI

THESIS dan DISERTASI

APLIKASI INDUSTRI DAN PUBLIK



Sistem Penunjang Pengambilan Keputusan Adaptif Manajemen Risiko Rantai 

Pasok Komoditas Kentang (Studi kasus Kab.Wonosobo, Jawa Tengah)

Eko Dwi Budi Setiyoso, Marimin (2020)

Tujuan Penelitian Metode

1. Mengidentifikasi dan menganalisis

struktur dan kinerja rantai pasok

komoditas kentang.

2. Menganalisis risiko pada kegiatan rantai

pasok komoditas kentang.

3. Menyusun dan memilih mitigasi risiko

rantai pasok yang efektif dan efisien

4. Membuat prototipe sistem penunjang

pengambilan keputusan menggunakan

model pengukuran kinerja rantai pasok

dan pengambilan keputusan dalam

meminimalkan risiko rantai pasok.

1. Food Supply Chain

Networking (vorst

2006)

2. SCOR-AHP

3. House of Risk 1 –

Fuzzy FMEA

4. House of Risk 2 –

FIS Mamdani

5. Fuzzy AHP

6. United Modelling

Language

Struktur Rantai Pasok

Konsumen 

Petani 

Pengepul

Pedagang 

besarl

Industri UKM

Pasar luar daerah

Pasar lokal

Retail/pengecerSistem Penunjang Keputusan

Platform 

Pengembangan

7

5

5

Sumber Risiko Prioritas

Petani Pengepul Industri UKM

7

4

5

Aksi Mitigasi Terpilih

Petani Pengepul

Industri UKM

output



Desain Model Sistem Traceability pada Rantai Pasok Hijau Agroindustri Potato Chips

Ririn Regiana Dwi Satya, Marimin, Eriyatno, Andes Ismayana

Mutu Kentang

Measurment

measurment

Green Supply Chain Agroindustri Potato chips

GHG Emission

Post Harvest 

Losses

Teknologi

informasi

Komputasi

Cerdas



Using Spatial Djikstra
Algorithm

Using IoT Devices:
Tag RFID and QR Code 

Intelligent Spatial Decision Support System (ISDSS) Framework 
in the Potato Agro-Industry Supply Chain

Rindra Yusianto, Marimin, Suprihatin, Hartrisari Hardjomidjojo

Smart Logistics Tracing 
using Spatial Analysis

Smart Distribution and 
Transportation

ISDSS Database
Potato Crop Land 

Suitability

Using IoT Devices: 
Remote Sensing,  SHT15 
and Rain Gauge Sensor 

Existing Potato Crop Land

Spatial Perspectives

Spatial Analysis

ISDSS Framework

topography, road segments, multi-hazard zone 
indexes, and spatial-temporal congestion

Total Harvest 
Prediction



PENINGKATAN KINERJA DAN MITIGASI RISIKO RANTAI PASOK 
BAWANG MERAH (Studi Kasus: Kabupaten Nganjuk)

Faiz Muttaqin, Marimin (2020)

PENINGKATAN 
KINERJA

RANTAI PASOK

ANALISIS 
RISIKO

RANTAI PASOK

ANALISIS 
SITUASIONAL

RANTAI PASOK
Vorst 2006

House Of Risk
(Pujawan 2009)

ANP-BOCR

ANALISIS 
KINERJA

RANTAI PASOK
SCOR-AHP

SKEMA RANTAI PASOK UTAMA  KINERJA RANTAI PASOK

RISIKO RANTAI PASOK SARAN PENINGKATAN KINERJA  

Petani Pengepul Pengecer Konsumen Petani Pedagang Industri

78% 87.5% 91%
Excellent ExcellentGood

Petani Pedagang Industri

7   Kejadian R
17 Sumber R
18 Mitigasi

7   Kejadian R
17 Sumber R
11 Mitigasi

6   Kejadian R
14 Sumber R
11 Mitigasi

Pelatihan dan Penerapan SOP Budidaya 
dan Pascapanen yang tepat 

Prototipe 
Perangkat 

Lunak 

Tautan
Unduh
bit.ly/

s4pSCM



Model Social Enterprises untuk Mitigasi Risiko dan Peningkatan Nilai 
Tambah pada Rantai Pasok Agroindustri Berkelanjutan Bawang Merah

Ayu Resti Pamungkassari, Marimin, Indah Yuliasih

1. Mengidentifikasi mekanisme dan 
mengukur kinerja

2. Menghitungnilai tambah pelaku
3. Mengidentifikasi risiko dan 

memilih alternatif upaya mitigasi
risiko

4. Merumuskan model social 
enterprises

5. Merumuskan dan memilih strategi
peningkatan kinerja, nilai tambah
dan mitigasi risiko

Tujuan Penelitian



Pengembangan Model Produksi dan Hilirisasi Komoditas 
Bawang Merah dalam Kerangka Sistem Inovasi
Wahyu Trisnasari, Tomy Perdana, Yosini Deliana, Marimin

Rich Picture Grafik Perilaku

Alternatif Skenario (SD) Skenario Proritas (ANP) Asumsi Strategis (SAST)Analisis Situasional

Rancang Bangun Model Produksi dan Hilirisasi dalam Kerangka SI

Universitas Padjadjaran



PERANCANGAN MODEL PENGEMBANGAN SISTEM KLASTER 
AGROINDUSTRI BAWANG MERAH 

Ermia Sofiyessi, Marimin, Eriyatno, Sutrisno

Tujuan Penelitian

Merancang Model Pengembangan Sistem
Klaster Agroindustri Bawang merah

Merancang Model 
Kelembagaan

Merancang Model Penilaian
Kinerja dan Kehilangan Hasil

(losses) 

Merancang Model Harga di 
tingkat Produsen

Merancang Strategi
Pengembangan Sistem Klaster

Agroindustri Bawang merah

Bawang Merah
Brebes

Klaster

Rich Picture 

Metode Penelitian

SSM ISM SCORE

F-AHP F-MADM ANP

F-RB IOM SAST

Model Pengembangan Sistem Klaster
Agroindustri Bawang Merah

Model harga adaptif

Petani
68.83%

Pedagang
82.92%

Titik Kritis pasca
panen

Model kinerja rantai
pasok

Visualisi operasional
Pengembangan Sistem Klaster
Agroindustri    Bawang merah

Model kelembagaan

Strategi Pengembangan Sistem
Klaster Agroindustri Bawang Merah

1. Penguatan modal  kerja bagi

pengemabangan usaha bawang

merah

2. Fasilitasi subsidi output untuk

mengganti subsidi input

3. Kepastian jumlah dan nilai

pengurangan produksi akibat susut

pascapanen

Petani Pedagang



A Model of Government Intervention upon a Technology Transfer Program for the Product 
Innovation Improvement of Food Micro-Small Enterprises

Agnes Irwanti, Marimin, Purwiyatno Haryadi, Eriyatno and L.T. Handoko



Analisis Interval Perawatan Komponen Kritis Unit Fuel Conveyor 
Dengan Pendekatan Reliability Centered Maintenance (RCM)

Operator 

melihat 

kerusakan

Konfirmasi

stock 

komponen

Pemesanan 

ke bagian 

pengadaan 

Menganalisis 

kerusakan dan 

Membuat 

rangkuman 

komponen yang 

butuh perbaikan

St. Boiler
Fuel 

Conveyor

ElektromotorChain Coupling Gearbox

TOP 3 CRITICAL

Simulasi 

Reliability

Reliability

Nabila Fatin Zulna, Marimin (2020)



Palm oil supply chain consists of farmers, traders,  palm oil mill, refinery, distributors, and consumers. The risk levels between the actors may not be proportionately rewarded by the same levels of added value. The objectives 
of this study are to identify and evaluate the risks faced by the actors, to find or improve a formula to calculate the added value for all actors successively, and to facilitate fair distribution of added value for each actor. 
Information obtained from interviews were processed using Modified Hayami Method and Fuzzy Analytic Hierarchy Process (FAHP). A Netlogo agent-based model was created to simulate the negotiation for this purpose. 

MODEL PENYEIMBANGAN NILAI TAMBAH BERDASARKAN TINGKAT RISIKO PADA RANTAI PASOK MINYAK SAWIT
SYARIF HIDAYAT. MARIMIN, ANI SURYANI, SUKARDI and MOHAMAD YANI

Kebun 

Swadaya

Pabrik Minyak 

Kelapa Sawit 

(CPO)
Pengepul

TBS

uang uang

TBS

uang

Pabrik 

minyak 

goreng

Distributor/

Retailer

Konsu-

men 
uang

CPO

uang

M. 

goreng

M. 

goreng

PENERAPAN STAKEHOLDER DIALOGUE  PETANI-PEDAGANG 

Modified Hayami Method

AGENT BASED 
NETLOGO  MODELS



Rancang Bangun Sistem Penunjang Keputusan Spasial-Cerdas Usaha Kelapa
Sawit Petani Swadaya untuk Mendukung Keberlanjutan Hilirisasinya

Safriyana, Marimin, Elisa Anggraeni, Illah Sailah

Kondisi sekarang

- Sosial
- Teknologi
- Ekonomi
- Lingkungan
- Politik

Implikasi
Pengaruh

Dasar Masa Depan

Implikasi
Pengaruh

Alternatif Masa Depan

Indikator-

indikator 

utama

KETIDAKPASTIAN

Penentuan domain

- Apa yang di dalam (sub-sub 
domain)
- Apa yang di luar (batasan)
- Geografi
- Cakrawala waktu
- Pertanyaan kunci

S
TA

K
E
H

O
LD

E
R

S

ASUMSI

Paksaan untuk Berubah

- Kecendrungan yang
  sedang berlangsung
- Rencana yang
  diumumkan
- Kejadian potensial
- Masalah yang muncul
- Ide-ide baru

Tanggapan

- Kebijakan
- Rencana
- Tindakan

Dimensi

Sosial

Dimensi

Lingkungan

Dimensi

Teknologi

Dimensi
Kelembagaan

Dimensi

Kebijakan

Dimensi

Ekonomi

Petani 

Development

Testing

Release

Testing

User

Testing

Pemetaan Potensi Perkebunan

Daya Saing Petani Swadaya

Penguatan Kelembagaan

Indeks Keberlanjutan

Skenario Strategis Upaya Hilirisasi

SPK Spasial-Cerdas



Kebijakan di Bidang Pengembangan Bioenergi :

Policy System for Palm Oil-Based Bioenergy Sustainability (Polsysbios)

Oleh :
Petir Papilo
Marimin
Erliza Hambali
Imas S. Sitanggang Social Aspect Economic Aspect Environment Aspect

Menu Aplikasi Polsysbios



MODEL MITIGASI GANGGUAN RANTAI PASOK TEPUNG TERIGU DENGAN 

SUBSTITUSI BAHAN BAKU TEPUNG LOKAL

Trisna, Marimin, Yandra Arkeman, Titi Candra Sunarti (Disertasi, 2018)

Pengukuran 

kinerja rantai 

pasok tepung 

lokal

NSGA II,   

fuzzy, TOPSIS

dan LINMAP

Substitusi tepung terigu

dengan tapioka yang 

optimal 5.66%

Model optimasi

rantai pasok

tujuan jamak

SCOR

Model 

kelembagaan 

rantai pasok

ISM, Fuzzy 

AHP,

Benchmarking

Perencanaan

bisnis

Analisis

finansial

Model mitagasi

rantai pasok

tepung terigu

Petani
singkong

Pabrik
tapioka
kasar

Pengepul

Pabrik
Terigu

Grosir

Distributo
r

UKMKonsumen

Negara asal
gandum

Pabrik
tapioka
halus



Risk Dependency Chain Model of Dairy Agroindustry Supply Chain
using Fuzzy Logic Approach

Winnie Septiani, Marimin, Yeni Herdiyeni, Liesbetini Haditjaroko

Risk dependency chain model has an effect on the decreasing number of dairy production

Farmers

Cooperatives

Dairy Processing 

Industries

Steps of modelling process

The developed model of risk dependency chain is expected to be use as an approach to

decide the problem solving priority in the dairy supply chain in agro-industry. The hierarchy of

risks made, serves as a risk level that shows the associated risks and risk factors, so the

decision in risk management can be made efficiently and effectively.



REKAYASA MODEL PENGAMBILAN KEPUTUSAN CERDAS PENYEIMBANGAN RISIKO 

DAN NILAI TAMBAH RANTAI PASOK BERKELANJUTAN AGROINDUSTRI GULA TEBU

Muhammad Asrol, Marimin, Machfud, Moh. Yani



Pembangunan Desa Cerdas Berbasis Big Data Analytic 

(Studi Kasus Kec. Kabandungan Kab. Sukabumi, Jawa Barat)
Eneng Tita Tosida, Yeni Herdiyeni, Marimin, Suprehatin

Village Citizen

Village 

Community

Village 

offiice

Smart 

Community

Village 

Community

Village 

Institutions

Village 

Infrastructure

Experts

Citizen science 
Index

Infrastructure 
Index

Recommendation 
of potential smart 

economy

Intelligent-DSS  

Collaboration 
Index

SHOULD BE:

ADJUSTED

Village 

Regulaton



MODEL SPASIAL DINAMIS PENGEMBANGAN WILAYAH
Muhtadi Ganda Sutrisna, Santun R.P. Sitorus, Widiatmaka, Marimin, Nurwajedi

Pertanian

Industri

Transportasi

Perdagangan

Tabel IO

Sektor
Unggulan

PDRB
(Produksi

Harga

Konstan

2010)

Keunggulan

Komparatif

wilayah

Ekonomi

(PDRB)

Sosial

(PDRB 

per 

kapita)

Lingkungan

(Cadangan karbon, 

Koef. limpasaan air 

permukaan)

Aspek Pembangunan 

berkelanjutan

SKENARIO 

(Pesimis, Moderat, 

Optimis)

Pengembangan wilayah

menggunakan SEKTOR 

UNGGULAN BERBASIS 

LAHAN

Kelembagaan

PL Historis

[Markov 

chain]

MODEL SPASIAL DINAMIS

Driving Factors 

(Biofisik, Sos-ek)

Skenario prioritas

(ANP)

Land attractiveness

Model Cellular 

Automata

Perubahan Land Cover

Target ?

Rencana

Penggunaan

Lahan

RTRW Kab

ARAHAN 
KEBIAJAKAN

Arahan Kebijakan

(SAST)

Goal: Kesejahteraan rakyat

Ketese-

diaan

lahan

Alokasi

lahan

Validasi
(Spasial & 

Non Spasial)
?

Perubahan Land Use

Kab. Kotawaringin Barat



Penutup

Kecerdasan Artifial sangat strategis untuk
diterapkan pada riset dan inovasi di bidang sains
dan teknologi

Pendekatan komoditas, fungsi atau klaster
proses dapat diintegrasikan pada implementasi
kecerdasan artifisial. 

Diperlukan akselesari penyiapan infrastruktur dan SDM 
untuk mempercepat aplikasi kecerdasan artificial pada
riset dan inovasi di bidang sains dan teknologi dan
implementasinya pada berbagai bidang.



Terima kasih
Thank you

Arigatou Gozaimasu


