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N K ± L Simulations  
number

Number  
of successful  

synchronisations
t (average) Standard  

deviation
Bray – Curtis 

similarity index

6 5 5 1000 1000 674.6 291.4 0.23
6 6 5 1000 1000 733.4 305.5 0.22
7 5 5 1000 1000 568.2 254.9 0.23
6 6 6 1168 1167 1604.6 711.7 0.23
5 5 7 1000 1000 12 698.3 6471.3 0.25
5 7 7 1000 997 12 923.6 5753.7 0.24
7 7 7 1000 996 5825.1 2779.1 0.23

We have received practical confirmation of an intuitive and expected pattern: with approximately compa
rable parameters of the TPM networks (N, K, L), the transition from real numbers to quaternions is characte
rised by an increase in the average process time until the equality of weights is established: W WA B= .

Probably the most important characteristic of the TРMs synchronisation process based on various algeb
ras is the efficiency or success of third network (E) attacks, the peculiarity of which we noted above. Tab
le 4 shows the parameter ∆ = tsynch /tlearn, equal to the ratio of the average synchronisation time of networks 
A and B (tsynch ) to the average synchronisation time of E and A (tlearn ) with the same parameters N, K, L for 
each network architecture when implementing a geometric attack, the features of which are described, for exam-
ple, in [3; 11; 13; 21].

Ta b l e  4
Parameter Δ for TРMs  
using different algebras

Architecture Parameter ∆

TPM 0.335 53
TPCM 0.107 52
TPQM 0.011 93
TPOM 0.000 22

Fig. 3. Main part of the distribution of the number of TРOМ (N = 6, K = 6, L = ± 6) in accordance  
with the number of steps ( )′t  until the moment comes when W WA B=  for 1168 simulations

E n d i n g  o f  t h e  t a b l e  3


