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Autonomous Vehicles supported by Teleoperation system
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Autonomous Vehicles supported by Teleoperation system

The flow of information has undergone a radical transformation due to the internet.
The next imminent infrastructural change will undoubtedly revolve around the autonomous driving
of "Passenger" and "Transport" vehicles.

Attempts at Autonomous Vehicles

Various attempts have been made to develop and test autonomous driving for vehicles.

In many cases, when autonomous vehicles encounter challenging situations, The vehicles notify a command center
(monitoring center), where human operators assess the situation and provide information and recommended
actions to solve.

Support from the command center to autonomous vehicles can be likened to help desk support.

Challenges of Autonomous Vehicles

Simply putting a vehicle into autopilot mode and expecting it to navigate correctly seems somewhat simplistic
when considering the extensive and advanced required for iving.

vehicles face earthquakes, extreme weather conditions causing flooding, road
collapses, and construction detours or lane restrictions. Accidents at intersections, Special regulations during
heavy traffic congestion, and Animals in fog are just a few examples. There are various situations that may not be
covered by pre-learning.

Changing Perspectives to Promote the Utilization of Autonomous Vehicles

Integrate autonomous vehicles and monitoring centers closely. Develop a system where human operators at the
monitoring center can remotely operate autonomous vehicles when they encounter difficulties. Let's consider
resolving challenging situations through remote control. With this approach, although sounds to be conservative,
we aim to promote the practical use of autonomous vehicles.

For remote operation, instead of simply encoding camera footage into H.265 for transmission, Soliton systems can
solve the challenges of delay and line disruption through our proprietary technology "RASCOW2" protocol and the
technique of "Multi-link" using multiple mobile communication lines.

Teleoperation Technology --- Key Points by Soliton

@ RASCOW2 (Real-time Auto Speed Control based-On Waterway mode 2)

Each process of video capture/ encoding/ transmission/ decoding is performed in parallel. The pure latency performance,
excluding transmission delay, is as short as 50msec from glass to glass. The delay is uniformly maintained at the set
delay amount and does not fluctuate(Fig.1).

Generic Transmission

Soliton Systems has been providing teleoperation system with its unique technology in Japan since November
2018. The technology has reduced the transmission delay from the vehicle to the cockpit to approximately 200
msec, including transmission delay via a network(Fig.2). This is made possible by two technologies: stable
transmission effectively balances the intense bandwidth fluctuations of the mobile network while driving, and the
simultaneous preservation of ultra-low latency while upholding video quality.

Ultra-Low Latency Transmission with RASCOW2 (Glass to Glass ~200msec *4G/LTE)

Vehicle-mounted transmitter Zao Cloud Remote Cluckpit
Multi-tink
of 0-70 msec4GATE)

Fig2

7] The vehicles shown on the monitor are running autonomously. High

P27 | quality video streaming of all moving vehicles are not necessary. They

f(‘ are sufficient for showing RUN/STOP of vehicles and displayed as list at
the command center (monitoring center, teleoperation center).
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g n an le a situation, it
automatically notifies and displays the incident in high resolution at the
monitoring center. Messages from the center staff are relayed to the
passengers inside the vehicle, saying, "This is the monitoring center. We
understand the situation with your vehicle." The center staff promptly
take their remote cockpit and initiate teleoperation driving to navigate
the vehicle out of the difficult situation.

Passengers in autonomous vehicles may experience a certain level of anxiety or stress when encountering

i icipating them. The of being to the center through this system is
invaluable, particularly during challenging situations. Immediate feedback from the center, such as "We
understand the situation," brings instant relief and peace of mind.

(1) What s the probability of an accident occurring with current non-autonomous vehicles?
(2) What s the probability of encountering an accident every 1,000 miles with autonomous vehicles?

® Multi-link capture encode . tanster | decode display (3 what s the ; " )
probability of receiving support through teleoperation with autonomous driving?

Itis possible to bundle multiple communication Unes for (4) How many autonomous vehicles can a monitoring center monitor?
redundant This ach tabl RASC
even when there are fluctuations in the line network. Ut Speed up and paralitprocess Carefully consider these conditions and hope for a new era of autonomous driving.

e eachstep,Greattyreduce delayto
® Dynamic Multi-tink inimumof SO " om,
Automatically adjust the packet amount of the video M"“"""K)"B"S'" eg. https: car-ac
dynamically according to the situation. Ensurestable transmissionwith ps:
In monitoring mode, reduce the packet amount of Switch to "':% ps:, ytim 11, .html
high-quality video automatically in emergencies or during ——
remote operation. Fig.1

The load on the monitoring center's lines increases proportionally to the number of vehicles being
monitored. "Dynamic Multi-link" was developed as a solution to this issue in December 2022 and
immediately subjected to verification testing.

ttps://www.solitonsystems.com/
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The World of Autonomous Driving Cars, Being Always Watched Over Bright Hope

What, Soliton could help ?
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