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ABSTRACT 

Dongsha island is located in the northern South China Sea. Due to the strong evaporation effect 
of sea in the low-level atmosphere, evaporation ducts are prone to occur. This phenomenon will cause 
abnormal deflection of the propagation path of electromagnetic wave, and the impact of maritime 
communications or radar detection efficiency is very large. This study employed the data which 
collected in 2015 by the Dongsha sounding observations and buoy data, make statistical analysis of 
seasonal characteristics of evaporation duct, and compare with the PJ model simulation results of 
evaporation duct. The results show that the PJ mode is better for evaporation duct height below 30 m, 
and the accuracy rates are higher when the air-sea temperature differences are bigger. Simultaneously, 
this study also addresses the case of evaporation duct in Dongsha, to perform a radio ray tracing 
simulation. The simulation results show that the critical trapping angle is quite close to the theoretical 
value, and should be effectively applied to the assessment of radar performance in the future.      
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 K2FCQE: A Hybrid Query Expansion for News Retrieval 
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ABSTRACT 

Most search engines retrieve documents strictly based on keywords because of which other 
content that is similar in idea is not easily accessible. Therefore, query expansion becomes imperative, 
for which ontology is a critical foundation. There are two purposes of this research. The first is to 
design a novel Keyword to Formal Concept Query Expansion (K2FCQE) algorithm to automatically 
construct the relationship between ontology and vocabulary concepts and then to proceed to query 
mode verification. The second is to develop a prototype of a Military News Retrieval System based on 
the K2FCQE method (K2FCQE-MNRS). The results of this research verify that K2FCQE is more 
efficient than other query expansions methods and that the K2FCQE-MNRS is helpful for users to 
search military related news. 

Keywords: ontology, formal concept analysis, query expansion, K2FCQE 
 

K2FCQE  

*

 

( ) -
(K2FCQE)

( ) K2FCQE K2FCQE
 

K2FCQE 
 
 
 
 
 
 

106.10.18; 107.5.4;*  
Manuscript received October 18, 2017; revised May 4, 2018;* Corresponding author



110

 

 

 

   

    
(Atmospheric Refractive Index)

-157 N/km

(Waveguide)
(Atmospheric 

Duct)

(Surface-Based Duct) (Elevated Duct)
(Evaporation Duct)

[1]

(Over-The-Horizon)
 

    
80% [2]

GPS

;

(Engineer s Refractive Effects 
Prediction System, EREPS) PJ

(Jeske, 1973; Paulus, 1984, 1985, 1989) [3] 
~[6] Tian et al. (2009) PJ

[7] MGB
 (Musson-Genon et al., 1992) [8] Babin

 (Babin et al., 1996) [9]

 
    

PJ

;
EREPS

(Patterson et. al, 1994)[10]

 

 

2.1  

    

(Smith and Weintraub, 1953) [11]  

6
2

77.6 3730001 10P en
T T

�� �
� �
� �

� � ��     (1) 

P ( h Pa ) T
K e

( h Pa )

 

 
( C)

19.76.11
(K)

Tde EXP
Td

� �
� �
� �
� �

�
�� �       (2) 

Td (1)
1


