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Shinpei Kato

An internationally renowned expert in computer science, and a pioneer in the 

evolution of open-source software for autonomous driving technology. 

2023 – Present. CEO of TIER IV; Specially Appointed Professor, The University of 

Tokyo.

2018 – Present. Chairman of The Autoware Foundation.

2016 – 2023. Full-Time Associate Professor in Computer Science, The University of 

Tokyo.

2012 – 2016. Full-Time Associate Professor in Information Science, Nagoya 

University.

2009 – 2012. Postdoc Researcher, Carnegie Mellon University & University of 

California, Santa Cruz.

2008. Received Ph.D. in Engineering, Keio University.

1982. Born.
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The Autoware Foundation 2023

LOCALIZATION

PLANNINGPERCEPTION CONTROL

SENSING MAP DATA VEHICLE INTERFACE

SENSORS VEHICLE

Autonomous Driving (AD)



The Autoware Foundation 2023

Product
TIER IV develops a platform.

Open Source
TIER IV leads Autoware.

Customer Deal
TIER IV provides solutions.

Open Source and Business Strategy

5-th Station

9-th Station

The Summit
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JANUARY / 2021

JANUARY / 2021

http://drive.google.com/file/d/14FSEEwaGfVrL7Wzg8F6IzqbmopQyMjKo/view


Software-Defined Vehicles Architecture

Cloud-Native Development

- DevOps / MLOps
- Continuous Delivery
- Microservices
- Containers for parity
- Environmental parity

SoC 
Virtual Platform

ML Ops

Domain-Spec Cloud

Monolithic Domain-Spec Stack

CI/CD

Orchestrator

Microservices Based 
Domain-Spec Stack

SoC 
Virtual Platform

ML Ops

Domain-Spec Cloud

CI/CD

Orchestrator

Microservices Based Domain-Spec Stack 
With Mixed Criticality Orchestrator

SoC 
Virtual Platform

ML Ops

Domain-Spec Cloud

CI/CD

Mixed Critical 
Orchestrator



TIER IV

Fleet Management

DevOps Framework

Build Test

Deploy
Collect
Data

Source
AD SW

Integration
Review

Map/Scenario

Data Search

Maps,
Scenarios

OTA
releases

Vehicle
data

Dataset,
ML Models

CI/CD Evaluation

Testing

TIER IV Proprietary & Confidential



TIER IV

Data Search

AI Model Training

ROSBAG Annotation

Data Collection Data Preprocess Annotation Training Evaluation

Preprocess Tool
on Local PC
(oss tool)

Data before 
Annotation

Data Upload Tool
(bagpicker)

ML Service CI/CD Service

Training Script
on Local PC
(Internal)

Train 
Script
Build

Data 
Prep

Train
AD SW

Build

AD Development on 
Local PC

ML Model

Simulation
Log Replay

OTA

No SLA

(Preview service)

No SLA

(Preview service)

CenterPoint Only (July 2023)

Depending on the data format

Depending on the AD system

Depending on the data format

TIER IV Proprietary & Confidential

https://docs.web.auto/en/user-manuals/vehicle-data-search/introduction
https://github.com/tier4/tier4_perception_dataset
https://docs.web.auto/en/user-manuals/vehicle-data-upload/introduction
https://docs.web.auto/en/user-manuals/evaluator/introduction


TIER IV

Domain Adaptation Challenges

TIER IV Proprietary & Confidential

Without domain adaptation With domain adaptation

NOT detected... Detected



TIER IV
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JANUARY / 2021

JANUARY / 2021

http://drive.google.com/file/d/14FSEEwaGfVrL7Wzg8F6IzqbmopQyMjKo/view


TIER IV
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TIER IV
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Low dimensional representation of failures Log-likelihoods to prioritize/triage

Engineers fix high-risk bugs

Start CI process again

2.5% of grid-search test 

points fail

The algorithm will crash 5% of 

the time on this scenario. Lane 

changes are successful 60% of 

the time

1.

2.



2.

3.

0.52% of grid-search test 

points fail

The algorithm will crash 2.7% of 

the time on this scenario. Lane 

changes are successful 60.1% 

of the time

..
.
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Process Flow to Obtain L4 Operation Permit 

Authorized 
L4 Organization

*都道府県公安委員(PPSC):  Prefectural Public Safety Commissioner

❷ Hearing

Mayor

• Operation Plan
• T&C Compliances 
• Training to operators

• Status monitoring
• In case of incident;
• Reporting Police/ Fire 

department
• Send personals to incident 

site for assistances

❶ Operation Plan Submission

❸ Approval

PPSC＊ Local Gov.

Authorized 
L4 Operator

Administrative disposition
when violates the law 

Remote Monitoring
(or safety Operator in vehicle)

Operational Design Domain (ODD)



TIER IV
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