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AGENDA -
Forskningsresultat  

Framtid

1. ATC bromsbeteende

2. Metodutveckling mätteknik ERTMS

3. Hastighetsfiltrering ERTMS

4. Hur mycket tid sparar vi genom att låta ATO bromsa?

5. Vilka datamängder behövs för ATO?

6. Framtidens förarsimulator

7. Fjärrstyrda tåg



Lineside vs. in-cab - Driver Perspective

Lineside, optical signaling,
ATC

In-cab, ERTMS, ETCS



8 min 9 min

ATC STUDIE 
LINESIDE SIGNALING, BRAKE 
BEHAVIOR AND RUNNING TIME

Train type Transport Adm 
(Today)

Pachl et. al. 
(2014)

Rosberg/Thorslund (2020)

Passenger trains -0.6 m/s2 -0.38 m/s2 -0.41 m/s2

Train deceleration



MÄTTEKNIK ERTMS 
TRAIN MEASUREMENTS IN AN ERTMS 
ENVIRONMENT

EPA Tool

Accuracy:
𝑣!"#$%&"' = 𝑣(&#)* +0.07 ± 1.66 𝑘 ⁄𝑚 ℎ
𝑎!"#$%&"' = 𝑎(&#)* ±0.05 ⁄𝑚 𝑠+

Train 
logs

Monitoring
O&M



Effects of ERTMS speed-filters
HASTIGHETSFILTRERING
SIMULATOR STUDY –
ERTMS SPEED FILTERING

Energy:

• How is the train energy affected?

Driver: 

• How is the driver affected?

Capacity:

• How is the capacity affected?

Sp
ee
d

Time

-> Train drivers in Sweden reported many implementation problems        

• Speed profile, Visual focus, Increased workload

• Hidden braking curves

• Marker board confusion



SIMULATOR STUDY –
ERTMS SPEED FILTERING

Time from P-curve in the 
beginning of the braking 
phase

4.9 seconds

Time from P-curve in the end 
of the braking phase

1.9 seconds



ATO OCH 
BROMSNING

ATO DRIVING FUNCTION
               SPEED COMPUTATION

Time Table Speed 
Management (TTSM)

Supervised Speed 
Envelope Management 

(SSEM)

Automatic Train 
Stopping Management 

(ATSM)

ATO Traction / 
Brake Control

ATO Output 
Command

ATO Operational 
Speed Profile



Datamängder för ATO

FRMCS or PS Mode



C-DAS i ATO specifikationen
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Target Advice Speed

Coasting Advice

Next Advice



Framtidens förarsimulator

Baseline:
Förarsimulator
ERTMS Level 2

Baseline 3

ATO DMI funktioner
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Remote driving
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