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There is a close relationship between consumer’s portrait and product’s attributes. Consumer portraits 

are usually obtained from information provided by consumers or by using data analysis of computer 

vision technology when they were in store. However, there was few concerns on the product’s 
attribute which was a critical factor affecting consumer portrait establishment. Therefore, the purpose 

of this study was to establish IoT based product attributes’ data collection system then to use this 

system to portrait consumers behaviors. Firstly, we used our own developed smart hardware to collect 
consumers' attention data on products of fast fashion shoe stores. Then the product attention index 

was obtained by combining sales data, and the quantitative attributes of the products with the highest 

attention index were analyzed, including the age, style and price. At last, improved the TOFA model 
to make it suitable for the conversion analysis of product attributes to consumer portraits. The results 

showed that there were core hedonic middle-aged consumer groups and potential thrifty youth 

consumer groups in the store, and the styles of shoes tend to be fashionable and casual. The 
conclusion was that the new model can effectively analyze the core consumer portraits of shoe stores 

and provide strategies for shoe store positioning and supply. 

Keywords: IoT (The Internet of Things), Fast fashion shoe store, Consumer portrait 

INTRODUCTION 

As we all know, fast fashion imitates the current fashion trends of luxury brands and 

keeps up with fashion trends with the advantages of low prices and rapid design (Joy et 

al., 2012), production, and launch (Tokatli, 2008). From the relevant research reports of 

fast fashion, we found that fast fashion brands can respond to supply and demand 

matching through rapid production, reducing the risk of slow sales or shortages (Cachon 

and Swinney, 2011). By proposing the complexity of the fast fashion supply chain 

concept, it could quickly respond to the existing supply chain management model 

(Barnes and Lea-Greenwood, 2006). Through forward-looking pricing, discount 

strategies could be selected in advance to adjust seasonal inventory balance and increase 

potential profits (Aviv and Pazgal, 2008). Through inventory forecasting, the inventory 

allocation problem of all stores in the retail network could be  solved (Caro and Gallien, 

2010). Therefore, fast fashion is fast, flexible, forward-looking and strategic. It is 

important to study fast fashion products, achieve rapid response to demand, and reduce 

the information asymmetry of supply and demand. 

Nicosia (Nicosia, 1966) proposed that the consumer behavior pattern consists of four 

aspects: the generation of consumer attitudes, the investigation and evaluation of 

products by consumers, the effective decision-making behavior of consumers, and the 

formation of consumer experience. Consumer behavior firstly originated from the first 

acquaintance (Hsieh et al., 2010, Di Sorrentino et al., 2016), and then the customer's 

cognitive process was triggered by interest, which ultimately lead to the solidification of 
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decision-making and experience. We summarize the process by which consumers are 

interested in products as attention behavior. Generosi et al. (2018) adopted face 

recognition technology and introduced an expression tracking system to collect 

consumer attention emotions. Liu et al. (2015) developed a system that captures the 

characteristics of the customer’s arm to track consumer attention behavior. There was 

also research to establish regional product attribute data (Yoshida and Koiso, 2010), and 

used RFID and infrared equipment to collect the attention-to-hand rate of a single shelf 

area (Chen, 2014). Due to the short product life cycle f in fast fashion store (Hou et al., 

2019) and high cost, these results were limited to discussion.  

Research on consumer portraits can accurately tailor information for consumers 

(Palmer, 2010), and the research on consumer portraits was mainly carried out on three 

indicators: age (Hervé and Mullet, 2009), consumer values (Kahle et al., 1986), and 

consumer preferences (Choi et al., 2010). Consumer portraits can change with market 

changes. It was important to grasp the core age groups in the market and made 

marketing strategies for them (Dychtwald and Gable, 1990). The consumer values and 

consumer preferences would be diversified due to individual differences in consumers. 

We can use the attributes of the shoe product (Wang, 2014) to quantify the consumer 

values of the consumers who bought it (the price reflected the frugal or hedonistic) and 

consumer preference (product style). The TOFA (Traditionalism, Optimism, Financing 

and Advance) model proposed by Kahle et al. (1992) introduced the fashion index style 

(S) to measure the consumer preference between fashion and tradition; and the cost 

index risk (R) was introduced to measure the consumer values between thrift and 

hedonic. The current studies have not considered age, consumer preferences and 

consumer values together into the evaluation of consumer portraits. Thus, this paper 

improved the TOFA model and considered the age of consumers in the parameters 

describing consumer portraits.  

The purpose of this study was to obtain the core consumer profile by analyzing the 

attributes of the core product. We mainly developed a set of intelligent hardware that 

used RFID technology to collect the number of times each product in the store has been 

visited. The system constructed offline store consumer behavior detection and consumer 

portrait analysis models. Through analyzing product attributes, we can construct 

consumer portraits by product preferences. Thereby, the characteristics of the core 

customer group of the store were determined. Therefore, the store can achieve precise 

marketing in the short product cycle and increase profits. 

METHOD 

Intelligent Hardware Design 

The basic principle of attention data collection: we installed product heat sensors on 

footwear products, when customers pick up the shoes, the sensor emits vibration 

frequency to collect data. Through the analysis of specific RFID algorithms, the number 

of concerns of the product was obtained. 

The wireless acquisition device used in this study was characterized by its 

miniaturization (2 cm×3 cm×0.4 cm) and convenient use. As shown in Figure 1, the 

data collection of the product was received wirelessly. The pairing devices used to 

directly hung on the corresponding shoes, and recorded the number of attentions by 
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shock sensing, which optimized the defect that the receipt cannot be accurately 

collected due to the limited distance of RFID. 

 

 

Figure 1. Equipment installation and data collection process 

Data Collection 

Firstly, we selected a flagship store of a shoe brand in China, set up smart store 

system hardware for the target store, and built a data collection platform. Then, the 

brand branch company gave a list of products for the season, which included attribute 

information such as shoe model number (SKU), style, price, product age, etc. And we 

entered the product information into the data platform. Finally, we collected the 

attention and sales data of shoes in the spring and summer (from March 2019 to August 

2019) of the store. 

Model Building 

This study proposed to apply the product age (A) factor to the traditional TOFA 

model (Kahle et al., 1992), so that the improved model can also be used to describe the 

age positioning of store consumers (as shown in Figure 2-a). 

To fill in the product's style, age, and price into the three-dimensional coordinate 

system, it was necessary to deal with the three in quantitative rules. The style (6 types of 

styles were shown in Figure 2-b) denoted as S∈{-3、-2、-1、1、2、3}; As for ages, 

20 represented under 20 years old, 30 represented 21 to 30 years old and so on, which 

denoted as A∈{20、30、40、50、60}; The zero point of the price was the average 

price of all products in the store, and the corresponding value was the sample product 

price minus the average price, denoted as R∈ (-∞, +∞). 
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Figure 2. Improved model of relationship between product attributes and consumer 

profile 

Data Processing 

The store’s core products can reflect the shopping preferences of the store’s core 

consumer groups. In this study, we selected the core products through the ranking of the 

comprehensive index of product attention and sales. 

Firstly, we separately standardized the collected product attention numbers and sales 

numbers. Assuming that the number of attention were x1, x2, … , xn , the number of sales 

were y1, y2, … , yn. The formulas for obtaining attention index (X) and sales index (Y) 

were as follows: 

𝑋 =
𝑥𝑖− min

1≤𝑗≤𝑛
{𝑥𝑗}

max
1≤𝑗≤𝑛

{𝑥𝑗}− min
1≤𝑗≤𝑛

{𝑥𝑗}
                                                                                                      (1) 

𝑌 =
𝑦𝑖− min

1≤𝑗≤𝑛
{𝑦𝑗}

max
1≤𝑗≤𝑛

{𝑦𝑗}− min
1≤𝑗≤𝑛

{𝑦𝑗}
                                                                                                      (2) 

Then, the comprehensive index (C) of the core product was obtained by the attention 

index (X) and the sales index (Y): 

𝐶 = 0.5 × (𝑋 + 𝑌                                                                                                            (3) 

Finally, the top 50 products with the highest comprehensive index were selected as 

the main research samples. We filled in the applicable age, price and style of the core 

products into the three-dimensional coordinate system to make a scatter diagram. 

Through the distribution of scattered points, the characteristics of consumers' age, 

consumption level and preferences are obtained. The portrait of the store's core 

consumer groups was also obtained through the pairwise comparison between the three 

factors. 
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RESULTS 

 

Figure 3. Scatter plot results of core products and consumer portraits 

From the basic distribution of the scatter diagram in the Figure3-a, 3-b, 3-c, it can be 

seen intuitively that the core product style of the store was fashionable and casual, and 

the age of the products was mainly concentrated in the 31-40 years old. More than half 

of the product prices were about 100 yuan (about 375.32 yuan) higher than the average 

store price. From the improved TOFA three-dimensional model (as shown in Figure 3-

d), the shoes with high attention index (the higher the index, the larger the shape) were 

mainly concentrated in the 21-30 years old. The price were slightly lower than the 

average price, and the style of shoes were also fashionable and casual. 

We can further analyze the consumer portrait. The core consumer group in the store 

was mainly middle-aged, whose consumption level was higher than the average price of 

the products in the store. They preferred fashionable and casual style shoes, and thier 

consumption values were biased towards hedonic. There were potential thrifty young 

consumers whose consumption level was close to the average price of products in stores, 

and their also preferred fashionable and casual shoes. 

DISCUSSION 

This study designed a set of consumer attention data collection system to collect 

shoe products data for a Chinese brand's fast fashion offline store. We used the 

improved TOFA model to analyze the attributes (style, price, and applicable age) of the 

store’s core products, and converted the results into a description of the store’s core 

consumer profile, including consumer age, consumption level and preferences. 

From the results of consumer portraits, we obtained the actual core consumer group 

portraits and potential consumer group portraits in the store. Both of them prefer 

fashionable and casual style shoes, but there were certain differences in age and 

consumer values. The age of potential consumers was lower than the age of actual core 

consumers. We suggested that the shoes production can be younger in product 

transformation. Potential consumers tended to be diligent and thrifty in their 

consumption values, which can indicate that the main factor for potential consumers not 
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to buy products was that the price was higher than expected. Stores can appropriately 

lower the price of products for this group of people to promote sales. 

The advantage of the attention behavior collection system was that it can track the 

attention degree of a single product. Compared with computer vision technology to 

collect behavioral data from a consumer's perspective (Rosa, 2015), this system 

simplified the analysis process and reduces equipment costs. Chen et al. (Chen, 2014) 

used RFID and infrared equipment to analyze the number of concerns of the entire shelf 

or store area. Our advantage was that we can collect the attention data of specific 

products without being affected by display adjustments. So as to achieve rapid response, 

precise marketing, and meet the needs of fast fashion product data conversion. 

This study also has certain limitations. In terms of equipment wear and tear, because 

the pairing device used disposable button batteries, the batteries need to be replaced 

regularly (about half a year). In terms of model analysis, due to the limited number of 

shoes in stores, the number of core product samples is relatively small. In future 

research, we plan to apply this technology to different formats stores to compare the 

differences in core consumer’s portrait in stores. 

CONCLUSION 

The consumer attention data collection system can effectively collect attention data 

of specific individual products. The improved new model can effectively analyze the 

core consumer profile of shoe stores, and provide strategies for shoe store customer 

positioning and supply. 
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