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ABSTRACT

This paper studies real-time error in the context of
monitoring a symmetric binary information source over a
delay system. To obtain the average real-time error, the
delay system is modeled and analyzed as a discrete time
Markov chain with a finite state space. Numerical analysis
is performed on various system parameters such as state
transition probabilities of information source, transmission
times, and transmission frequencies. Given state transition
probabilities and transmission times, we investigate the
relationship between the transmission frequency and the
average real-time error. The results can be used to
investigate the relationship between real-time errors and
age of information.
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Fig. 1 Symmetric binary Markov source
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Fig. 2 State transition diagram
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Table. 1 State transition probabilities.

S, T S, T

s Ly 10 Ly it transition probability

0, —1 protprD, P

PrP, P

PPt PP P

PrpsP

P,

p.p

by p

by p

by p

p.p

psp

psp

PP +Drp, P

PrpsP

PPt P

PrP, P

p,p

by p

by p

P, D

319

]:—]oﬂ/\«]_,l ZX—]71—0] X—]_IJ:I_
1o mjo] 0 212 10]2} 8}

1) 47 44
S P ADAPY!

15 O

09

05

pr=101
01 . .

09

05

pr=105
01 T T

09

average real-time errar, £

0s

025 050 075 100
P

01

Fig. 3 Real-time error, p. =0.5
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Fig. 4 Real-time error, p,=0.1
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Fig. 5 Real-time error, p,=1.0
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