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Analysis of Performance Metrics of Semantic Communication Systems

JIANG Sheng-teng,ZHANG Yi-chi, LUO Peng, LIU Yue-ling,CAO Kuo,ZHAO Hai-tao and WEI Ji-bo

College of Electronic Science and Technology,National University of Defense Technology,Changsha 410073, China

Abstract Semantic communication system is currently a hot research topic in the communication field, but a mature evaluation
system has not been established in this field, which leads to the different performance of semantic communication systems de-
signed under different performance metrics. This paper mainly focuses on semantic communication systems, introducing perfor-
mance metrics based on precision, performance metrics based on recall, performance metrics based on the combination of precision
and recall,and performance metrics based on word vector space models. It also elaborates on the background, significance, main
algorithm ideas,and scope of application of various performance metrics in semantic communication,and analyzes and compares
the differences,advantages and disadvantages of each performance metric. Finally,it summarizes the problems faced by semantic
communication performance metrics at this stage,and points out the future development direction of performance metrics research
in semantic communication system.

Keywords Semantic communication, Performance measurement, Text evaluation, Word vector
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Fig.2 Diagram of traditional communication model
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Table 1 Comparison of common indicators of evaluation methods
based on natural language models
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Table 2 Comparison of common indicators of semantic similarity
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ERIECE I & s
£k W AT ,
. e A CT TR T T
Similarity o WEE B RIFNEER R = b e 1 1
Xl o e e HNTEE AT
score EXLTURIAEEN A B2 A
WHE AR EE N e
DSSM RAEmEEIRN R FEREREE S FE
Similarity X #[32] @HEAHERES K FEERMLETXGEER
score o E ks UM £ R A 45
#it & R E R RE
CLSM HOETXER.# [T
Similarity  X#[33] mLEERAHET ok R R
e . ETXRE
score XfERMEETXER

B

T SCAT LA g — ot 2 000 T A TR e o X O 4 6
PEREAT B4 DA ARG B A B AR R AR B Y. e 2L 0R
SCIETE 6 4k 22 00 B8 L R S AR G 5 A A A R A b AT R AR
. PRI, 8 SCIE 05 2 G0 0 8 2 — A B0 A 2 03K 3 Y

R, I8 SCH AR R G PR (R R 7T LU 22 38 $di A 75 45
P J2 T HEAT 300 43 o JFG vl 6 4R 1) kA L 1Y 0 SCAH B EE BT A
T3 1T R R 20 0 KOHE VR T YA AR L T SRR AL T
WOr BT SR R B AR AP AR . SR B BRI R
B H v — AN J2 TR T, TG 0 V0 220 i SO £ R SE PR RE .
PIAS )2 T 22 18] B4 Rl D7 0 2 0 98 1Y R #a 3, JF LA 2 T
22T A A 3 5 o B AR A A A 55 LR E X S R R RE R

7 KBS

R T 0 L O M S e - R R O AR RO TR AT
I STS BRI Rk BEAT S50 43 B, STS SR 4 2 %
T T SCSCAS AR R 3 o R A B AR UYL N g 3L
5749 XA T, 78 X 4 A T R A e 45 R 2 B AY I L%
2 )RR AR b g T X R AN T S R, fE LR
AT FRATAE FH NLTK T B A % % dis 45 iy 45 — %t 4
T U 3 0 R R A B R AT VA L AR K R M R
JE 4R AR AT B0 0 BT TR A5 SR IO (E R 5 N DI 25 SR kAT
Xt EE DA B 45 b A B A B 0P A Ak R . A b R R
FRAR B RN S5 R A 3k 3 BT,

3 BT STS Bodln g 45 1k Al BE Gk 45 bR V43 4T 1

Table 3 Comparison of various performance metrics based

on STS data set
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# 4 STS B R 10 A BEHLECHE 4 Fh ik BE L 15 bR 0T 20 X Lo

Table 4 Comparison of the scores of various performance metrics for ten sets of random data in STS data set
75 PR &l BLEU ROUGE METEOR & XAME A TiFH

A plane is taking off.

1 ' e 0.6667  0.8000  0.7782 0.9800 1.0000
An air plane is taking off.
The man hit the other man with a stick.

2 . . . 0.8889 0.8750 0.8819 0.9172 0.8400
The man spanked the other man with a stick.
A man pours oil into a pot.

3 L 0.7143 0.7143 0.6914 0.6233 0.6400
A man pours wine in a pot.
A woman is frying fish.

4 . ) X 0.8000 0.8000 0.7500 0.8000 0.8000
A woman is cooking fish.
A woman is peeling a potato.

5 . . 0.6667 0.6667 0.7500 0.3500 0.4000
A woman is peeling an apple.
A man is fishing.

6 . L. 0.7500 0.6667 0.7361 0.0500 0.1000
A man 18 exercising.
A cat is playing a piano. _

7 . . . 0.6667 0.6667 0.6250 0.0758 0.1200
A man is playing a guitar.
Fish are swimming.

8 L. i . 0.2500 0.3333 0.3226 0.9023 0.8266
A fish is swimming.
A man is mowing a lawn.

9 . X 0.5000 0.5000 0.2500 0.0100 0. 0400
A woman is cutting a lemon.
A man is lifting a car. _

10 0.6667  0.6667  0.6250 0.326 4 0.2780

A man is climbing a wall.
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