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ABSTRACT 

Small-cells can improve the system capacity and coverage with low power for heterogeneous 
networks (HetNets). However, the two-tier interference from macrocell and small-cells is the key 
challenge when small-cells are densely deployed in an apartment building. In this paper, we propose 
the three-dimension directional antenna to decrease the two-tier interference and improve the system 
capacity for the ultra-dense heterogeneous small-cell network. The three-dimension directional 
antenna can provide the strong signal to users with the high main lobe gain, and mitigate the 
interference to the neighboring small-cells with low side lobes. Therefore, the average system 
throughput can be significantly improved under the link reliability requirement. Simulation results 
show that our proposed 6-sector directional antenna can improve 146% average system throughput 
compared to the omnidirectional antenna under the link reliability requirement. Meanwhile, the 
omnidirectional antenna cannot provide the stable service quality for users in the ultra-dense 
heterogeneous small-cell network. 
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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. 
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A Novel Reversible Data Hiding Scheme in Dual Stego-Image  
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ABSTRACT 

The dual stego-image reversible data embedding methods have been developed rapidly, such as 
exploiting modification direction, magic matrix, and center folding strategy. However, the maximum 
secret digit once occurs in these strategies. It seriously decreases the visual quality of the stego-image. 
To overcome this problem, this paper proposes a novel encoding method to reduce the secret digits 
and decrease the occurrence frequency of the maximum digits by the joint neighboring pixel similarity 
and frequency-based encoding method. Experimental results show that the proposed method can 
achieve a greater PSNR value than previous methods under the same embedding rate, thereby 
confirming that the proposed method is effective. 

Keywords: Data Hiding; Center folding strategy; Frequency-based encoding 
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