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1.1 What is “ATACS”? 
1.2 Configuration of two Lines 

1. Introduction 
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■Schedule of “ATACS" 

 ATACS is 
 - a radio based train control system using 
   information technology. 
 

 - developed by East Japan Railway Company.  

1.1 What is ATACS? 
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205 

1.2 Configuration of two lines 
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Senseki Line 
・Length of the ATACS section 
 ⇒18km  
・Track conditions 
 ⇒Double track 
・Number of stations 
 ⇒16 
・ Number of trains  
 ⇒19 

Saikyo Line 
・Length of the ATACS section 
 ⇒26km 
・Track conditions 
 ⇒Double track 
・Number of stations 
 ⇒15 
・ Number of trains  
 ⇒39  

E233 

70-000 

Saikyo Line 



2. Comparison between 
“ATACS”, “ERTMS”,  "CBTC" 
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ATACS ERTMS CBTC

Radio system
Private radio

(400MHz)
GSM-R Wi-Fi

Secondary train detection No
Yes

 / No (Level 3)
Yes /No

Level crossing control Yes No No

Interlocking Yes / No No Yes /No

OCC No No Yes /No

2 ATACS, ERTMS, CBTC 
ATACS is 
 - equivalent to ERTMS/ETCS level 3  
   or CBTC without secondary train detection.  

■Comparison with “ERTMS”, "CBTC" 
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3. Basic mechanism of "ATACS" 
3.1 Basic mechanism 
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4.Dynamic speed profile 
  (braking curve) calculation 

3.Permitted to 
 proceed (LMA) 

3.1 Basic mechanism of "ATACS" 

1. Calculation of  
 train location 

Ground 
controller 

2.Train location 

Preceding train Following train 

Speed meter & Cab signal 

(LMA : Limit of Movement Authorized) Tachometer-generator 9 



4. Outline of  
  train detection method 
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Train detection 
method for 
“ATACS”  

4 Outline of train detection method 
At normal time Method for minimizing 

difference in position 
calculation 

Dealing with difference 
in position calculation 

Responding to other 
difference 

Wheel diameter 
management (5.1) 

Installation of 
Tachometer-
generator(5.2) 

Correction of train 
length (6.1) 

Position Corrected 
Transponder (6.2) 

Confirmation of 
rationality (6.3) 

Correspondence to 
slid and skid of 
wheels (6.4) 

Setting margin 
distance (7.1) 

Correspondence 
when position 
indefinite occurs (8.1) 

At device failure 
occurring time 

Position 
calculation 
method by 
Tachometer-
generator 
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5. Method for  
 minimizing difference 
    in position calculation 

5.1 Wheel diameter management  
5.2 Installation of Tachometer-generator 
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5.1 Wheel diameter management  

Position calculation method by 
Tachometer-generator 

■The risk to be assumed  

Length of the 
circumference of the 
set wheel diameter 

Number of rotations 

Calculate 
moving 
distance 

"Wheel diameter setting error" 
causes a dangerous event 

■Measures 

 Install the following 
equipment at the Depo that 
carries out wheel diameter 
adjustment work 

 Confirm the validity of the 
wheel diameter 

Transponder 1 

Ｌa：Actual distance 

Transponder 2 

Confirm the validity by comparing the lengths of L and L' 

Ｌc：Distance calculated by on-train device 

Outline of “Wheel diameter management” 
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5.2 Installation of Tachometer-generator 
 
■The risk to be assumed  

Slip of wheels 

Position calculation 
error occurred 

■Measures 

 For Slip ⇒ 
Tachometer-generator 
attached to non-drive axle 

 For Skid ⇒ 
The mounting axle of the 
Tachometer-generator 
weakens the braking force 

Skid of wheels 

Outline of On-board Equipment Tachometer-generator 

[Condition of mounting axel] 

1. Non-drive axle 
2. It can be weakened braking 

force 
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6. Dealing with difference in 
position calculation that occur 

6.1 Correction of train length 
6.2 Position Corrected Transponder 
6.3 Confirmation of rationality 
6.4 Correspondence to  

     slip and skid of wheels 
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6.1 Correction of train length  
■The risk to be assumed  ■Measures 

For control, apply the train 
length with the correction value 
added to the actual length 

Position calculation method 
by Tachometer-generator 

If the correction amount exceeds a 
certain value, the emergency brake 
operates 

Calculation difference 
occur with movement 

Outline of “Correction of train length” 

Value of train 
length correction 

Actual train 
length 

Train length for control 
Value of train 
length correction 

Reset train length 
correction value 

Reset train length 
correction value 

Position Corrected 
Transponder 

Position Corrected 
Transponder 

movement movement 
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6.2 Position Corrected Transponder 
■The risk to be assumed  ■Measures 

Install “Position Corrected 
Transponder” at fixed intervals 
reset the following 

Calculation difference caused  ｂｙ 
movements continue to occur 

Outline of “Position Corrected Transponder” 

Accumulated difference from 
the actual position 

Reset! 

Position Corrected 
Transponder 

Position Corrected 
Transponder 

movement 

 Difference from the actual 
position accumulates 

 Train length continues to extend 

 Accumulated difference from the 
actual position 

 Extended train length 

Extended train length 

・Reset Instructions 
・Absolute location information 

regular interval 17 



6.3 Confirmation of rationality 
■The risk to be assumed  ■Measures 

Confirm the rationality of the 
following “Degree of change” 
on the Ground Controller 

An error occurs 

Example of “Confirmation of rationality” 

Difficult to guarantee safety 

 Speed 
 Acceleration/deceleration 
 Train position information 
 Train length 

Rational range of 
moving distance 

 Position calculation 
 Location information transmitted 

from the car to the Ground 
Controller 

The train position changes greatly in a short 
time （Example）Move 1 km per second 

Emergency 
   brake!! 

Confirm the rationality of Train 
position information 

Emergency brake operation in case of abnormality 18 



6.4 Correspondence to slip and skid of wheels 
■The risk to be assumed  ■Measures 

When detecting "Slip" or "Skid" 

Calculated position 

Position calculation greatly 
deviates 

Train position, Train length 

 "Slip" at brake operation 
 "Skid" at acceleration operation 

Corrected Position 
and Length 

Correct following 

Outline of “Correspondence to skid of wheels” 

Position calculation during "Skid"  
Actual position? 

Position at  
maximum deceleration 

Correction processing 
Position in the absence of 
deceleration 

※“Skip Correction” is performed in the same way of thinking 19 



7. Responding to other errors 
7.1 Setting margin distance 
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7.1 Setting margin distance 
■The risk to be assumed  ■Measures 

Add a certain margin 
distance to the LMA 

(Limit of Movement Authorized) 

 

In addition to the difference caused by 
moving, the following difference exists 

Outline of “Setting margin distance” 

Margin 
distance 

LMA  

 Position difference of “Position 
Corrected Transponder” 

 Instantaneous slip and skid which are 
difficult to detect 
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8. Preparation for  
   failure occurrence 

8.1 Correspondence to Position Indefinite 
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8.1 Correspondence to Position Indefinite 
■The risk to be assumed  ■Measures 

When “Position Indefinite” is  
detected 

Measures for safety need to 
be taken immediately 

Fix the LMA at the position at 
the time of failure occurrence 

Outline of “Correspondence to Position Indefinite” 

Position of the train becomes 
indefinite due to a failure of the on-
board control device or the like 

× 
“Position Indefinite” 
occur!! 

× 
Move by manual mode→ 

Keep the “LMA” at 
the same position 
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9. Conclusion 

9.1 Issues in freight train 
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9.1 Issues in freight train 

Recognizing 
the train length 

Detecting separation(Train integrity） 
weakens the braking force 

installation space  

Required method Feasibility 

[5.2]Installation of 
Tachometer-generator 

The mounting axle of the Tachometer-
generator weakens the braking force 

difficult 

[6.1]Correction of train 
length 

Recognizing the train length difficult 

Detecting separation of freight wagons difficult 

Other issue Feasibility 

Prepare installation space for on-board equipment difficult 

freight train Passenger train 
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Thank you very much !! 
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