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AI ResearcherAI Engineer

➢ Requirement: Mostly Bachelor or Master
➢ Career Development: Hybrid (Software, Data 

Scientist, Product Manager,…)
➢ Average Rating:

Time:

Income:

Freedom:

➢ Requirement: Mostly PhD or Master
➢ Career Development: More Research-based
➢ Average Rating:

Time:

Income:

Freedom:

Time:

Income:

Freedom:

Professor

Research Scientist

✓ Permanent contract



AI Researcher vs AI Engineer
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AI ResearcherAI Engineer

However, mindsets & skillsets are different totally

• Optimization 
• Data-Centric
• Product & Cost

• Benchmarking 
• Model-Centric
• Truth & Knowledge

Everyone might have already known what AI Engineers do
But today, let’s just talk about AI Researcher
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Duration for Studying Abroad
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Europe
Master: 1-2 years
PhD: 3 years

Asia
Master: 2 years
PhD: 3 years

US
Master: 2 years (X)
PhD: 5 years (direct)

Australia
Master: 1-2 years
PhD: 3.5 years (direct)

New Zealand & Singapore
Master: 2 years
PhD: 4 years (direct)

Canada
Master: 2 years
PhD: 3 years



How does Academia work?
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Master Degree PhD Degree

University Professor/PI Funding

Company



How does Academia work?
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Scenario 1.1: Master Degree to Industry
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Master Student

• Asia (2 years)

AIO Member AI Engineer

Stage 1 Stage 2 Stage 3

Requirement:
▪ Intermediate English (IELTS 5.5-6.0)
▪ Average Research Experience or 1 publication (any rank)
▪ Income is important. Life is flexible
▪ A Lot of scholarships



Scenario 1.2: Master Degree to Industry
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Master Student

• Europe (1 or 2 years)

AIO Member AI Engineer

Stage 1 Stage 2 Stage 3

Requirement:
▪ Advanced English (IELTS 6.5-7.0+) 
▪ No need research experience or paper
▪ Income is flexible. Life is important
▪ Few Scholarships available



Scenario 1.3: Master Degree to Industry
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Master Student

• North America, Australia, UK (1 or 2 years) (AAU)

AIO Member AI Engineer

Stage 1 Stage 2 Stage 3

Requirement:
▪ Advanced English (IELTS 6.5-7.0+) 
▪ Average Research Experience or 1 publication (any rank)
▪ Income is flexible. Life is important
▪ High-risk investment (No scholarship) 



Scenario 2: Master to PhD
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• Asia to Asia/Europe (5 years) or Asia to AAU(5-7 Years)

PhD StudentAIO Member

Research Scientist

Stage 1 Stage 2

Stage 4

Stage 3

Master Student

Postdoc/Prof



Scenario 3: Direct PhD
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• US, Australia, Singapore, Some EU Institutions (3-5 years)

PhD StudentAIO Member

Research Scientist

Stage 1

Stage 3

Stage 2

Postdoc/Prof

Requirement:
▪ Advanced English (IELTS 6.5-7.0+) 
▪ Good Research Experience or at least 1 top-tier publication 
▪ Shortest path towards academia
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Knowledge Pyramid
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Medical Image Analysis Bioinformatics
Other Medical 

Informatics Subfields

Computer Vision
Deep Learning & 

Machine Learning

Optimization & 

Mathematical-based 

DL/ML

Theory-based

Experiment-based

More Math

More Design



Example: Semi-Supervised Learning
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Medical Image Analysis

Computer Vision

Optimization & 

Mathematical-based 

DL/ML

Semi-Supervised Learning: Theory and Concept

Semi-Supervised Semantic Segmentation

Semi-Supervised Medical Segmentation



Example: Semi-Supervised Learning
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Optimization & 

Mathematical-based 

DL/ML

Semi-Supervised Learning: Theory and Concept

Source 1 : https://www.cs.cmu.edu/~zhuxj/tmp/book.pdf
Source 2: http://www.acad.bg/ebook/ml/MITPress-%20SemiSupervised%20Learning.pdf

https://www.cs.cmu.edu/~zhuxj/tmp/book.pdf
http://www.acad.bg/ebook/ml/MITPress-%20SemiSupervised%20Learning.pdf


Example: Semi-Supervised Learning
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Semi-Supervised Image Classification & Semantic Segmentation

FixMatch: https://arxiv.org/abs/2001.07685
CCT: https://openaccess.thecvf.com/content_CVPR_2020/papers/Ouali_Semi-
Supervised_Semantic_Segmentation_With_Cross-Consistency_Training_CVPR_2020_paper.pdf Computer Vision

https://arxiv.org/abs/2001.07685
https://openaccess.thecvf.com/content_CVPR_2020/papers/Ouali_Semi-Supervised_Semantic_Segmentation_With_Cross-Consistency_Training_CVPR_2020_paper.pdf
https://openaccess.thecvf.com/content_CVPR_2020/papers/Ouali_Semi-Supervised_Semantic_Segmentation_With_Cross-Consistency_Training_CVPR_2020_paper.pdf


Example: Semi-Supervised Learning
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Semi-Supervised Medical Segmentation

CAML: https://conferences.miccai.org/2023/papers/148-Paper0603.html
DCNet: https://conferences.miccai.org/2023/papers/171-Paper2853.html

Medical Image Analysis

https://conferences.miccai.org/2023/papers/148-Paper0603.html
https://conferences.miccai.org/2023/papers/171-Paper2853.html


AI Research Pyramid
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Interdisciplinary AI

AI-Task

Mathematical AI
Conference: NeurIPS, ICML, ICLR

Conference: CVPR, ICCV, ECCV

Medical Conference: MICCAI, ISBI, MIDL

More theory More Application



AI Research Pyramid
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Interdisciplinary AI

AI-Task

Mathematical AI

Every year, there are a lot of Mathematical AI papers published, 
but only small amount of them is used for AI Task
(E.g. 10 potential related ideas for Semi-supervised Learning, but 
only 2 ideas are used to develop modules in Computer Vision) 

Similarly, there are a lot of AI-task papers published, but only 
small amount of them is used for Interdisciplinary AI
(E.g. 10 papers about Semi-supervised Segmentation, but only 2 
ideas are used as modules in Medical Image Analysis) 

There’s room for improvement!



How to find new ideas?
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Medical Image Analysis

Computer Vision

1

2

3

1 Do Literature Review on your Medical Image Analysis topics

2 Do Literature Review on similar Computer Vision topics

3 Make assumption and redesigned previous ideas for your topic

Case 1: Downstream



How to find new ideas?
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Example 1: Downstream

FlexMatch (2021)
Link: https://arxiv.org/abs/2110.08263

DC-Net (2023)
Link: https://conferences.miccai.org/2023/papers/171-Paper2853.html

https://arxiv.org/abs/2110.08263
https://conferences.miccai.org/2023/papers/171-Paper2853.html


How to find new ideas?
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Computer Vision

2 1

3

1 Do Literature Review on your Computer Vision topics

2 Do Literature Review on near/related Computer Vision topics

3 Make assumption and redesigned those ideas for your topic

Case 2.1: Fill Gaps (same field)

Computer Vision



How to find new ideas?
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Example 2.1: Fill Gaps

Attention is all you need (Transformer - NLP) (2017)
Link: https://arxiv.org/abs/2105.05537

An Image is Worth 16x16 Words (Vision Transformer – CV) (2020)
Link: https://arxiv.org/abs/2010.11929v2

https://arxiv.org/abs/2105.05537
https://arxiv.org/abs/2010.11929v2


How to find new ideas?
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NLP

12

3

1 Do Literature Review on your Computer Vision topics

2 Do Literature Review on near/related Computer Vision topics

3 Make assumption and redesigned those ideas for your topic

Case 2.2: Fill Gaps (Cross-field)

Computer Vision



How to find new ideas?
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1 Do Literature Review on Topic 1

2 Do Literature Review on Topic 2

3 Redesigned Mixed ideas for your topic

Case 3: Add Constraints

1 2

3



How to find new ideas?
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Case 3: Add Constraints

NLTE (CVPR 2022)
https://openaccess.thecvf.com/content/CVPR2022/papers/Liu_Towards_Robust_
Adaptive_Object_Detection_Under_Noisy_Annotations_CVPR_2022_paper.pdf Domain Adaptation Object Detection

Noisy Labeling

https://openaccess.thecvf.com/content/CVPR2022/papers/Liu_Towards_Robust_Adaptive_Object_Detection_Under_Noisy_Annotations_CVPR_2022_paper.pdf
https://openaccess.thecvf.com/content/CVPR2022/papers/Liu_Towards_Robust_Adaptive_Object_Detection_Under_Noisy_Annotations_CVPR_2022_paper.pdf


How to find new ideas?
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Case 3: Add Constraints

Ours (SSP 2023)
Link: https://arxiv.org/pdf/2306.06893

Domain Adaptation Object Detection

Noisy LabelingMammograms

https://arxiv.org/pdf/2306.06893


Open-End Question
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Should we follow research trends?
How to identify potential topic?



Questions & Answers
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