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Autonomous Driving Vehicle (ADV) Solution  

• With support from MOEA, ITRI is designed for self-
driving vehicles based on Autoware. Empowered by S3, 
ITRI AD Bus provides fully autonomous driving abilities 
in urban area. ITRI AD Bus has already been tested on 
the public road without dedicated/priority lanes at 
maximum speed 30km/h.

ITRI-EventSensingITRI-DriveNet ITRI-LiDARNet
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Autoware Foundation Activities

AWSim MORAI

• Since 2021, ITRI proposed Bus ODD to AWF based on the pilot run experiences on public 
roads, and continued to contribute the ODD scenarios, reference design, and HD maps. 
ITRI has actively joined TSC, ODD WG, Software WG, API WG for defining further 
autonomous core technologies, requirements, and specifications. 
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Bus ODD Use Cases
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Source: Autoware Foundation ODD WG
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Autoware Evaluator (cont.)
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Autoware Evaluator
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Autoware Evaluator (cont.)
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Pilot Run in Taiwan
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• In 2018, Taiwan government rolled out the Unmanned Vehicles Technology Innovative 
Experimentation Act, and launched the Unmanned Vehicles Technology Innovative 
Experimentation Project in 2019. Fifteen projects passed the review and tested on the 
public roads.
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Pilot Run in Hsinchu
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• ITRI collaborated with Yosemite Bus, Mobiletron, and Maxwin to develop the first 
autonomous bus pilot run in urban area with high traffic without bus priority lane. 
– The 1st year: Provide the shuttle services between Taiwan High Speed Rail Hsinchu Station and 

Sheraton Hsinchu Hotel (5.3 km)
– The 2nd year: Extend to International AI Science Park. (8.1 km)

Daily Operation First Year Second Year

09:30-15:30 THSR Hsinchu Station 
« Sheraton Hsinchu 
Hotel (5.3 km)

THSR Hsinchu Station 
« International AI 
Science Park (8.1 km)22:00-01:00
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Bus ODD
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No. Scenarios
1 Depart from THSR and enter the lane
2 Work zone
3 Pass non-signalized intersections with vehicles coming from the right
4 Right turn with crosswalk
5 Traffic light waiting
6 Overtake temporary parking / motorcycle in parallel
7 Vehicles from the right merging into the same lane
8 Bus stop (precision docking)
9 Left turn with crosswalk
10 Vehicles from the left merging into the same lane
11 Pass intersections with flashing amber at night
12 Vehicles from the right merging into the same lane at night



Copyright ITRI 工業技術研究院

Challenging Test Cases
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Challenging Test Cases (cont.)
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Challenging Test Cases (cont.)

Right turn into narrow lane Overtake temporary parking 

Left TurnLane changing
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Challenging Test Cases (cont.)
• Avoid false positive from path prediction by calculating crossover time and time-to-

collision (motorcycle case)

The ego vehicle triggers preventive deceleration control while a motorcycle overtakes from behind and cuts into the driving lane. 

The ego vehicle does not trigger deceleration control while a motorcycle remains behind the ego vehicle.
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Challenging Test Cases (cont.)

Pedestrian Crossing Prediction
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車內平板警示
右側來車

• Signal Phase and Timing (SPaT) services
– Support signal compensation and adaptive signal mechanism

• V2X-assisted Non-line-of-sight Detection 
– Integrate roadside sensing information 

V2X Safety Applications
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V2X SPaT and Safety Applications (cont.)  

• V2X Signal Phase and Timing (SPaT) services
– Provide signal status to autonomous bus (with OBU) 

via RSU for 29 intersections

車內平板警示
右側來車
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V2X SPaT and Safety Applications (cont.)  

• V2X Non-line-of-sight detection for non-signalized intersection
– Integrate C-V2X RSU, radar, and LED CMS (changeable message sign)
– Provide the autonomous bus (with OBU) warning message sent from RSU
– Provide the vehicle (without OBU) warning message showed on CMS

車內平板警示
右側來車
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2023 International Conference on HD Maps and Localization for Autonomous Driving Applications 

2023自駕車高精地圖布建與導航安全實證國際研討會
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Bus Platooning
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Thank You for Listening

E-mail: hueiru@itri.org.tw


