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Formal Verification and Performance Analysis of New Communication
Protocol for Railway Signaling Systems
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Abstract - In accordance with the computerization of railway signaling systems, the interface link between the
signaling systems has been replaced by a digital communication channel. At the same time, the importance of the
communication link has become increasingly significant. However, there are some questionable matters in the current
state of railway signaling systems in KNR. First, different communication protocols have been applied to create an
interface between railway signaling systems although the protocols have the same functions. Next, the communication
protocols currently used in the railway fields have some illogical parts such as structure, byte formation, error correction
scheme, and so on. To solve these matters, the standard communication protocol for railway signaling systems is
designed. The newly designed protocol is overviews in this paper. And the simulation is performed to analysis the
performance of data link control for designed protocol. According to this simulation, it is identified that the link
throughput of new protocol is improved about 10% and the frame error rate is improved than existing protocol. And it
is verified the safety and liveness properties of designed protocol by using a formal method for specifying the designed
protocol. It is expected that there will be an increase in safety, reliability and efficiency in terms of the maintenance of
the signaling systems by using the designed communication protocol for railway signaling.
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Fig. 1 Configuration of signaling systems for KNR
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Flag Bit 7 6 5 4 3 2 1 0
1 Destination Type Number | Destination ID Number
Source ID Number

0 Source Type Number

0 Long/Short | Long : Message Type, bit 0-6
Bit Short : Message Typz, bit 0-6
0 Long : Length of Message(includig bytes 1-4)

Short : Termination Checksum

0 Long : Data Bytes 1..n

a3 2 1/0 22522 AKX =g HA(EIS =LDTS)
Fig. 2 Transmitted message frame format of /O protocol
(EIS =LDTS)
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Fig. 5 The LTS modeling for designed protocol
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