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ﺳﯿﺴﺘﻢ ﺗﻮﺻﯿﻪ ﮔﺮ ﻣﺒﺘﻨﯽ ﺑﺮ ﺍﻋﺘﻤﺎﺩ ﺑﺎ ﺗﮑﯿﻪ ﺑﺮ ﺷﺒﮑﻪ ﻫﺎﯼ ﻋﺼﺒﯽ _ﻓﺎﺯﺗﻄﺒﯿﻘﯽ
ﮔﺮﺳﯿﻮﻧﯽ ﺩﺭ ﻣﺒﺎﺩﻻﺕ ﺍﻟﮑﺘﺮﻭﻧﯿﮏ
ﻣﺤﻘﻘﺎﻥ ﺳﯿﺴﺘﻢ ﺗﻮﺻﯿﻪ¬ﮔﺮ ﺭﺍ ﺯﯾﺮﻣﺠﻤﻮﻋﻪﺍﯼ ﺍﺯ ﺳﯿﺴﺘﻢ¬ﻫﺎﯼ ﺗﺼﻤﯿﻢ ﮔﯿﺮﻧﺪﻩ ﭘﺸﺘﯿﺒﺎﻥ ﻣﯽﺩﺍﻧﻨﺪ ﮐﻪ
ﻣﯽ¬ﺗﻮﺍﻧﻨﺪ ﺩﺭ ﻓﺮﺍﯾﻨﺪﻫﺎﯼ ﻣﺨﺘﻠﻒ ﻧﻈﯿﺮ ﻣﺸﺎﻭﺭﻩ ،ﺧﺮﯾﺪ ﻣﻨﺎﺳﺐ ﻭ ﺗﻮﺻﯿﻪ ﻣﻄﻠﻮﺏ ﻣﻮﺭﺩ ﺍﺳﺘﻔﺎﺩﻩ ﻗﺮﺍﺭ ﮔﯿﺮﻧﺪ .ﺑﺎ
ﻭﺻﻒ ﺁﻧﮑﻪ ﺩﺭ ﺭﺍﻫﮑﺎﺭﻫﺎﯼ ﺳﺎﺑﻖ ،ﻣﺪﻝ¬ﻫﺎﯼ ﻣﺨﺘﻠﻔﯽ ﭘﯿﺸﻨﻬﺎﺩ ﺷﺪﻩ ،ﻟﯿﮑﻦ ﺑﺎ ﺑﺮﺧﯽ ﻣﺸﮑﻼﺕ ﮔﺮﯾﺒﺎﻧﮕﯿﺮ
ﻫﺴﺘﻨﺪ ﮐﻪ ﺍﺯ ﺁﻥ ﺟﻤﻠﻪ ﻣﯽ¬ﺗﻮﺍﻥ ﺑﻪ ﻧﺒﻮ ﺩ ﺑﺴﺘﺮ ﮐﺎﻓﯽ ﺟﻬﺖ ﺍﻋﺘﻤﺎ ﺩ ﮐﺎﺭﺑﺮ ،ﻧﺒﻮ ﺩ ﺍﺣﺴﺎﺱ ﺍﻣﻨﯿﺖ ﺩﺭ
ﺳﺎﻣﺎﻧﻪ¬ﻫﺎﯼ ﻣﻮﺭﺩ ﻧﻈﺮ ﻭ ﻣﺸﮑﻼﺕ ﻣﺮﺑﻮﻁ ﺑﻪ ﺑﺨﺶ ﻧﺮﻡ ﺍﻓﺰﺍﺭﯼ ﺟﻬﺖ ﺗﺤﻮﯾﻞ ﺗﻮﺻﯿﻪ ﻣﻨﺎﺳﺐ ﺑﻪ ﮐﺎﺭﺑﺮ ﺍﺷﺎﺭﻩ
ﮐﺮﺩ .ﻣﻀﺎﻑ ﺑﺮ ﺍﯾﻦ ﻣﻮﺍﺭﺩ ،ﻓﻘﺪﺍﻥ ﺍﻣﮑﺎﻥ ﯾﺎﺩﮔﯿﺮﯼ ﺑﺮﺍﯼ ﺩﺍﺩﻩ¬ﻫﺎﯼ ﻧﻤﻮﻧﻪ ،ﻧﭙﺮﺩﺍﺧﺘﻦ ﺑﻪ ﻣﺴﺌﻠﻪ ﻋﺪﻡ ﻗﻄﻌﯿﺖ ﻭ
ﻭﺟﻮﺩ ﺧﻄﺎﯼ ﺑﺎﻻ ﺩﺭ ﭘﺎﺳﺦ¬ﻫﺎ ،ﺍﯾﺮﺍﺩﺍﺗﯽ ﺍﺳﺖ ﮐﻪ ﻣﻌﻤﻮﻻً ﻗﺎﺑﻞ ﺍﻏﻤﺎﺽ ﻧﯿﺴﺖ.
ﺩﺭ ﺍﯾﻦ ﭘﺎﯾﺎﻥ ﻧﺎﻣﻪ ،ﺭﺍﻫﮑﺎﺭﯼ ﮐﺎﺭﺁﻣﺪ ﻭ ﻣﺪﻟﯽ ﺗﺮﮐﯿﺒﯽ ﻣﺘﺸﮑﻞ ﺍﺯ ﺗﮑﻨﯿﮏ¬ﻫﺎﯼ ﯾﺎﺩﮔﯿﺮﯼ ﻣﺎﺷﯿﻦ ﻭ ﭘﺮﺩﺍﺯﺵ
ﺗﺼﻮﯾﺮ ﺍﺭﺍﺋﻪ ﺷﺪﻩ ﮐﻪ ﻣﯽ¬ﺗﻮﺍﻧﺪ ﺩﺭ ﺍﯾﺠﺎﺩ ﯾﮏ ﺳﯿﺴﺘﻢ ﺗﻮﺻﯿﻪ¬ﮔﺮ ،ﻣﻨﺎﺳﺐ ﻭﺍﻗﻊ ﮔﺮﺩﺩ .ﻣﺮﺍﺣﻞ ﺍﺟﺮﺍﯼ ﺍﯾﻦ
ﺗﺤﻘﯿﻖ ﺷﺎﻣﻞ ﺳﻪ ﻓﺎﺯ ﺍﺳﺖ (1) :ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﻣﺪﻝ ﺍﻋﺘﻤﺎﺩ ﻭﺍﮐﺮ ﺑﺮﺍﯼ ﮐﺎﺭﺑﺮ؛ ) (2ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺍﻟﮕﻮﺭﯾﺘﻢ ﺭﻣﺰﻧﮕﺎﺭﯼ
ﺗﺼﺎﻭﯾﺮ ﮔﺮﺍﻓﯿﮑﯽ ﺟﻬﺖ ﺍﯾﺠﺎﺩ ﺍﻣﻨﯿﺖ ﺑﺮﺍﯼ ﮐﺎﺭﺑﺮ ﻭ ﺩﺭ ﻧﻬﺎﯾﺖ ) (3ﺳﺎﺧﺖ ﺑﺨﺶ ﺗﺼﻤﯿﻢ¬ﮔﯿﺮﻧﺪﻩ ﭘﺸﺘﯿﺒﺎﻥ ﺑﻪ
ﺻﻮﺭﺕ ﺭﮔﺮﺳﯿﻮﻧﯽ ﻭ ﮐﻼﺱ¬ﺑﻨﺪﯼ ﺑﻪ ﻣﻨﻈﻮﺭ ﻓﺮﺍﻫﻢ ﻧﻤﻮﺩﻥ ﺗﻮﺻﯿﻪ ﺩﺭﺧﻮﺭ ﻧﯿﺎﺯ ﮐﺎﺭﺑﺮ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺷﺒﮑﻪ ﻋﺼﺒﯽ
ﺁﻣﻮﺯﺵ ﯾﺎﻓﺘﻪ ﺗﻮﺳﻂ ﺍﻟﮕﻮﺭﯾﺘﻢ ﻋﺼﺒﯽ ﻓﺎﺯﯼ ﺗﻄﺒﯿﻘﯽ ﺭﮔﺮﺳﯿﻮﻧﯽ ﺑﻪ ﻫﻤﺮﺍﻩ ﺍﻟﮕﻮﺭﯾﺘﻢ ﺗﮑﺎﻣﻠﯽ ﮊﻧﺘﯿﮏ .
ﻧﺘﺎﯾﺞ ﺩﺭ ﭘﯿﺎﺩﻩ ﺳﺎﺯﯼ ﭼﻪ ﺩﺭ ﻣﺮﺍﺣﻞ ﺍﻋﺘﻤﺎﺩ ﻭ ﺍﯾﺠﺎﺩ ﻓﻀﺎﯼ ﺍﻣﻦ ﺑﺮﺍﯼ ﮐﺎﺭﺑﺮ ﻭ ﭼﻪ ﺩﺭ ﺍﺭﺯﯾﺎﺑﯽ ﻋﻤﻠﮑﺮﺩ ﺳﯿﺴﺘﻢ
ﺗﺼﻤﯿﻢ¬ﮔﯿﺮﻧﺪﻩ ﺗﻮﺻﯿﻪ¬ﮔﺮ ﺭﺿﺎﯾﺖ ﺑﺨﺶ ﺍﺳﺖ؛ ﺩﺭ ﻓﺎﺯ ﺍﻋﺘﻤﺎﺩﺳﺎﺯﯼ ،ﻓﺎﮐﺘﻮﺭﻫﺎﯾﯽ ﻧﻈﯿﺮ ﺷﻤﻮﻝ ،ﻭﺿﻮﺡ ﻭ F-
 Measureﻣﺤﮏ ﺧﻮﺭﺩﻧﺪ ﻭ ﺑﺮﺍﯼ ﺑﺨﺶ ﺍﯾﺠﺎﺩ ﻓﻀﺎﯼ ﺍﻣﻦ ،ﺧﻄﺎﯼ ﮐﻤﺘﺮ ﺍﺯ  %8ﺣﺎﺻﻞ ﺁﻣﺪ .ﺑﺮﺍﯼ ﺑﺨﺶ
ﺗﺼﻤﯿﻢ ﮔﯿﺮﻧﺪﻩ ﺭﮔﺮﺳﯿﻮﻧﯽ ﺩﺭ ﺍﺭﺍﺋﻪ ﺗﻮﺻﯿﻪ ﻣﻨﺎﺳﺐ ،ﺧﻄﺎﯼ ﮐﻤﯿﻨﻪ ،ﺧﻄﺎﯼ ﺑﯿﺸﯿﻨﻪ MAPE، MSE ،ﻣﻮﺭﺩ
ﺗﻮﺟﻪ ﻗﺮﺍﺭ ﮔﺮﻓﺘﻨﺪ ﻭ ﺩﺭ ﻧﻬﺎﯾﺖ ،ﺩﻗﺖ ﻃﺒﻘﻪ¬ﺑﻨﺪﯼ ،ﮐﺎﺭﺍﯾﯽ ﻋﻤﻠﮑﺮﺩ ﻭ ﻋﺪﻡ ﻗﻄﻌﯿﺖ ﺩﺭ ﻃﺒﻘﻪ¬ﺑﻨﺪﯼ ﻣﺘﻌﺎﺭﻑ
ﺗﻌﯿﯿﻦ ﺑﺮﭼﺴﺐ-ﻫﺎﯼ ﺳﯿﺴﺘﻢ ﺗﻮﺻﯿﻪ¬ﮔﺮ ﻣﻮﺭﺩ ﺗﻮﺟﻪ ﺑﻮﺩ .ﻣﻘﺎﺩﯾﺮ ﺍﺭﺯﯾﺎﺑﯽ ﺷﺪﻩ ﺩﺭ ﺍﯾﻦ ﭘﺎﯾﺎﻥ ﻧﺎﻣﻪ ﻧﺴﺒﺖ ﺑﻪ
ﺩﯾﮕﺮ ﺭﻭﺵ ﻫﺎ ﺩﺭ ﺳﻄﺢ ﺑﺴﯿﺎﺭ ﻣﻨﺎﺳﺒﯽ ﻗﺮﺍﺭ ﺩﺍﺭﺩ ﻭ ﻣﻘﺪﺍﺭ ﺁﻥ ﺩﺭ ﺣﺎﻟﺖ ﭼﻨﺪ ﮐﻼﺳﻪ ،ﺩﺭ ﻣﺮﺍﺣﻞ ﺁﻣﻮﺯﺵ ﻭ
ﺁﺯﻣﺎﯾﺶ ﺩﺭ ﻓﻮﺍﺻﻞ  %88ﺗﺎ  %90ﺗﻐﯿﯿﺮﺍﺕ ﺩﺍﺷﺖ.
ﮐﻠﯿﺪﻭﺍﮊﻩﻫﺎ :ﺳﯿﺴﺘﻢ ﺗﻮﺻﯿﻪﮔﺮ ،ﺑﺴﺘﺮ ﺍﻋﺘﻤﺎﺩ ،ﺍﻣﻨﯿﺖ ،ﺷﺒﮑﻪ ﻋﺼﺒﯽ ،ﺍﻟﮕﻮﺭﯾﺘﻢ ﻋﺼﺒﯽ ﻓﺎﺯﯼ ﺗﻄﺒﯿﻘﯽ
ﺭﮔﺮﺳﯿﻮﻧﯽ ﺑﻪ ﻫﻤﺮﺍﻩ ﺍﻟﮕﻮﺭﯾﺘﻢ

ﺷﻤﺎﺭﻩﯼ ﭘﺎﯾﺎﻥﻧﺎﻣﻪ۱۲۷۴۱۰۰۶۹۵۱۰۱۶ :
ﺗﺎﺭﯾﺦ ﺩﻓﺎﻉ۱۳۹۶/۱۰/۰۱ :
ﺭﺷﺘﻪﯼ ﺗﺤﺼﯿﻠﯽ :ﻣﻬﻨﺪﺳﯽ ﮐﺎﻣﭙﯿﻮﺗﺮ -ﻧﺮﻡ ﺍﻓﺰﺍﺭ

ﺻﻔﺤﻪ:

ﺳﺎﻣﺎﻧﻪﯼ ﺟﺴﺘﺠﻮ ﺩﺭ ﭘﺎﯾﺎﻥﻧﺎﻣﻪﻫﺎ

 ﻓﻨﯽ ﻭ ﻣﻬﻨﺪﺳﯽ:ﺩﺍﻧﺸﮑﺪﻩ
 ﺩﮐﺘﺮ ﺣﺴﻦ ﺷﺎﮐﺮﯼ:ﺍﺳﺘﺎﺩ ﺭﺍﻫﻨﻤﺎ
 ﺩﮐﺘﺮ ﺳﯿﺪ ﻣﺤﻤﺪﺣﺴﯿﻦ ﻣﻌﻄﺮ:ﺍﺳﺘﺎﺩ ﻣﺸﺎﻭﺭ

M.A. Thesis:

An automated trust-based recommendation method
using regression adaptive neuro-fuzzy inference
system (ANFIS) in e-commerce applications
Researchers consider the recommender system as a subset of support decision-making
systems that can be used in various processes such as counseling, purchasing, and giving
proper advices. Despite the fact that in the previous solutions a variety of models have been
proposed, they suffer from shortcomings such as lack of proper ground for building user
trust, insecurity in the systems and software bugs with regard to the delivery of proper
advices to users. In addition, the impossibility of learning for sample data, failure to address
the issue of uncertainty and abundant errors in responses cannot be overlooked. In this
thesis, an efficient strategy and a hybrid model of machine learning and image processing
techniques have been proposed that can be used to create an advisory system. This research
is implemented in three phases: (1) using the Walker trust model for the user; (2) using the
graphics encryption algorithm to provide security for the user; and (3) constructing the
support decision-making unit as regression and classification to provide a proper advice to
the user based on neural network trained by the regression adaptive fuzzy neural network
algorithm with genetic evolutionary algorithm. The results of implementation both in trust
phase and creation of a safe environment for the user and in assessing the performance of
the recommender decision-making system were desirable. In the trust-building phase,
factors such as coverage, precision and F Measure were tested and an error of less than 8%
was achieved in the phase of creating safe advisory environment. For the regression
decision maker, minimum error, maximum error, MAPE, and MSE were considered in
offering proper advice. Finally, classification precision, performance and uncertainty in the
conventional classification of advisory system labels was taken into account. The values
analyzed in this thesis are at desirable level and their values in the multi-class mode,
training stages and experiments varied in the range of 88% to 90%.
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