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Abstract. 传统的交互式模式挖掘经常需要用户拥有一定的专业知识，用户需要明白哪些模式与自己所感兴趣的领域相关，进而在一开始先选择感兴趣的领域，除此之外，很多的传统交互式系统在设定挖掘相关参数都是比较的固定，经常会产生大量用户不感兴趣的模式，让用户难以在众多的模式中进行筛选，而且用户的需求经常改变，传统的交互式系统并不能自我更新迭代去学习用户喜欢和不喜欢的模式，这就一定程度上增加了用户的负担，因此智能交互式同位挖掘系统（An Intelligent Interactive Co-location Mining System）（iCoLoc）通过llm与对比学习弥补了这个缺陷，iCoLoc将不再需要用户拥有一定的知识体系，相反，用户只需要进行模糊的查询，llm将自动解析用户的意图进行相似度匹配，并推荐出相关性高的模式，同时也保留了用户进行手动筛选感兴趣和不感兴趣的模式的功能，然后再用这些进行模型训练，此demostration展示了iCoLoc如何了解用户的意图，并大大提升了空间模式挖掘的效率。
Keywords: Interactive Pattern Mining · Spatial Data Analysis · CrossEntropy Optimization · Adaptive Search.
Introduction

在空间同位模式挖掘领域中，传统的挖掘算法通常会产生大量无用的模式，这在很多时候加重了用户筛选的负担，而且需要用户具有一定的专业知识来支持用户进行模式的筛选。于此同时，ai技术在不断的升级迭代，同时一些文献指出用户的信息可以通过向量进行存储，然后再进行空间数据挖掘。因此，iCoLoc可以利用ai将用户的模糊查询转化为空间同位模式挖掘的有效输入，以及构建用户向量，通过用户向量与模式的相似度进行匹配排序，然后用户自己进行模式的筛选，模型通过对比学习不断进行完善，学习用户真实的需求，完善用户向量。最终经过迭代，ai对结果进行解释说明，告诉用户这些模式为什么是有价值的。
iCoLoc的目标是通过AI消除用户与空间数据挖掘专业知识的鸿沟，提升空间知识获取的效率以及利用率。通过简单的模糊查询与模式筛选，用户能在最短的时间内快速匹配找到自己想要的模式，系统能最快的拟合出最符合用户的向量特征，通过本次演示，我们展示了iCoLoc如何提升用户空间知识获取的效率以及模式挖掘。
System Overview

The 框架已经展示在fig1中了，具体分为7步，步骤如下：[image: image1.png]Intent-Guided Co-location Pattern Mining Architecture
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Fig.1: The system Architecture.

系统初始化，用户输入自然语言进行查询
llm将用户的自然语言进行特征提取，推理出相关的模式作为用户的向量
模式挖掘，挖掘高频的模式
根据模式与用户向量的相似度进行重排序
展示排序好的模式并生成结果解释
用户对模式进行选择，选择感兴趣和不感兴趣的模式
反馈结果用于对比学习模型的训练，更新用户向量
Demonstration

iCoLoc的核心是通过llm来消除普通用户与专业空间数据挖掘的间隙，通过llm识别用户的目的，从而节约用户数据挖掘成本。而且用户还能在结果之中提出反馈，选择感兴趣的模式和不感兴趣的模式，这样又可以反过来指导模型进行偏好学习，让用户向量更加符合用户偏好.
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Fig.2: training part of iCoLoc system.
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### Explanation of Mining Results #### Spatial Economics Implications The identified co-location patterns provide significant insights into consumer preferences and behaviors in urban
settings. For instance, the high participation rate and confidence of {Shopping Mall, Zoo} (853: 0.814, BfS[: 0.814) suggest a strong economic synergy between these two facilities.
This pattern indicates that visitors to zoos frequently visit shopping malls, likely driven by the convenience of combining leisure and retail activities. Similarly, the {Park, Museum} (55%:
0760, ESFE: 0.760) and {Park, Theater} (555: 0.693, BfS[E: 0.693) patterns reflect the economic potential of integrating cultural and recreational amenities. These findings can
inform urban planning and commercial strategies, emphasizing the importance of co-location in enhancing customer experience and revenue generation. #### Consumer Behavior
Interpretation Consumer behavior analysis reveals that individuals tend to cluster their activities around certain locations. The high confidence levels for patterns such as {Hotel,
Shopping Mall} (£5: 0.690, EfSEE: 0.690) and {Hotel, Gym} (£55: 0.756, BfSEE: 0.756) indicate that hotel guests frequently engage in shopping and fitness activities, respectively.
This suggests that hotels can leverage this pattern by offering bundled services or partnerships with local retailers and gyms. Additionally, the frequent co-location of coffee shops with
parks ({Coffee Shop, Park} (B52: 0.707, BfSE: 0.707)) and zoos ({Coffee Shop, Zoo} (B55: 0.742, BE[E: 0.742)) implies that customers prefer relaxing and socializing in these
outdoor environments, which can guide businesses in optimizing their offerings and marketing strategies. #### Business Layout Insights Understanding these co-location patterns is
crucial for optimizing business layouts. For example, placing shopping malls adjacent to zoos can enhance foot traffic and sales, as visitors can easily transition from one activity to
another. Similarly, locating parks near museums or theaters can attract more visitors who are interested in both cultural and recreational activities. Hotels can benefit by situating
themselves near shopping malls or gyms to offer convenient access to essential amenities
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Fig.3: explanation part of iCoLoc system.
Fig. 2  图片二显示了训练的可视化，用户可以手动训练，也可以点击训练历史来看到loss的下降轨迹.

Fig. 3 图片三表达了llm对挖掘模式进行解释的部分，llm通过交互过程与用户需求进行结果解释.

Fig. 2(c) displays the spatial distribution of the dataset, allowing users to view the geographical layout of data instances and understand the spatial relationships
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between features. Fig. 2(d) presents the mining results that meet both the userdefined constraints and the patterns of interest, including high-utility patterns that satisfy the specified utility and spatial proximity thresholds. Users can interact with these results to explore the discovered patterns in more detail. For further analysis, Fig. 2(e) provides a comprehensive breakdown of the selected pattern, including the spatial instances involved, their coordinates, feature utility values, and the overall utility of the pattern, enabling users to make informed decisions based on the mining results.

Fig. 2(f) represents the interactive user interface. Here, users can mark patterns they find particularly relevant, which in turn influences the feature probabilities. Features selected more frequently by the user will have their probabilities increased, making it more likely for these features to appear in subsequent iterations. This feedback loop refines the search direction, ensuring that the mining process aligns more closely with the user’s preferences and analytical objectives.

Through this demonstration, we highlight how the APES improves spatial pattern mining by incorporating user feedback in real time. The adaptive, iterative nature of the system allows for more relevant and focused pattern discovery, thereby reducing the cognitive load of sifting through vast amounts of irrelevant data. The interactive interface ensures that the user remains an integral part of the pattern discovery process, significantly enhancing the efficiency and relevance of the results. For more demonstrations, please refer to https:
//youtu.be/u15kPj5gwFs

 HYPERLINK "https://youtu.be/u15kPj5gwFs" \h .
Conclusion

在本演示中，我们展示了iCoLoc，这个系统可以结合llm与对比学习来更快的学习用户的特征，进而快速的分出用户感兴趣和不感兴趣的模式。相比于传统的挖掘系统，该系统不需要用户用于相关的知识，只需要进行简单的模糊查询和手动反馈喜欢和不喜欢的模式，该系统便会通过llm去为用户进行模式偏好决策选取，初始化用户向量，之后通过用户对模式的喜爱程度进行用户偏好学习而不断的完善用户向量，确保之后筛选出来的模式是用户感兴趣的。
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