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Table 1.  Characteristic range of system parameters.
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Fig. 1. The algorithm framework of random forest regression model.
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Fig. 2. Importance of system parameters to RF regression

model.
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Table 2. Evaluation and comparison of different

regression models.

RF KNN LR
MAE 0.002 0.012 0.038
MSE 0.016 0.049 0.131
R? 0.978 0.795 0.397
Accuracy 0.977 0.787 0.365

3 WEBHRIARIL R R

Table 3. Time resource wastage table.

R SS T ES WIS
Model RF KNN LR LSA
Time 1.23 s 2.95 s 5.43 s 24 hPh |

N T EMMER RF 2 TE, T
KAt RF A5 2E PR IR HE M b AT AT AL 0 B 51 3
N RF [EIEBRIEYI SRR AL E sk 2z, X
LS AT BRI R DI BB AL, RIARZEEL
P Y1) P AR T — AR RS S A K 3 PR
RO IIZREE ERFRZEE DL, 2r @ ST LY
FREAGOL. 2801t ZRmZEALT 0.025, X &Y
RF MLk~ > 5 S HoA M iy i & 1k 141 4
7R T PSR RIRIBHERE, XA A PR sC$E
NIER RSO0 K 4 ATLUA ), RF A R7E
SR 58T AR BE ABR B ML 3 il ) T 1) P
F. G0 TRVA R Al IR O AR SG TR, ml LA
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Fig. 3. Residual diagram of RF regression model.
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Fig. 4. Residual diagram of RF regression model.
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Abstract

In the application of quantum communication networks, it is an important task to realize the optimal
allocation of resources according to the current situation. For example, We need to select the optimal quantum
key distribution (QKD) protocol and parameters. Traditionally, the most commonly implemented method is the
local search algorithm (LSA), which costs a lot of resources. Here in this work, we propose a machine learning
based scheme, in which the regression machine learning is used to simultaneously select the optimal protocol
and corresponding parameters. In addition, we make comparisons among a few machine learning models
including random forest (RF), K-nearest neighbor (KNN) and logistic regression. Simulation results show that
the new scheme takes much less time than the LSA scheme, and the RF achieves the best performance. In
addition, through the RF residual analysis, we find that the machine learning scheme has good robustness. In
conclusion, this work may play an important role in promoting the practical application of quantum

communication networks.

Keywords: quantum communication network, quantum key distribution, regression machine learning, optimal

allocation of resources.
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