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Abstract
[Purpose/Significance] To resolve the conflict between information overload in
mobile libraries and users’ personalized information needs, effectively configure
information acceptance contexts across different user scenarios, maximize fulfill-
ment of users’ information acceptance expectations, enhance user experience sat-
isfaction, and promote innovation in mobile library services. [Method/Process]
By introducing a scenario-based service concept and employing scenario ele-
ments, user information behavior, and information acceptance context as pri-
mary dimensions, this study constructs an information acceptance adaptation
model for mobile libraries and designs the information acceptance process. [Re-
sults/Conclusion] Based on the mobile library information acceptance adapta-
tion model, collaborative filtering algorithms are utilized to achieve scenario-
based recommendation for mobile library information acceptance.
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Abstract
[Purpose/Significance] To address the contradiction between information
overload in mobile libraries and users’ personalized information needs, this study
aims to effectively configure information acceptance contexts for users in differ-
ent scenes, maximize fulfillment of users’ information acceptance expectations,
enhance user experience pleasure, and promote service innovation in mobile
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libraries. [Method/Process] By introducing the concept of scene-based ser-
vice and taking scene elements, user information behavior, and information
acceptance context as primary dimensions, we construct a mobile library in-
formation acceptance adaptation model and design the information acceptance
process. [Result/Conclusion] Based on the mobile library information accep-
tance adaptation model, collaborative filtering algorithms are applied to achieve
scene recommendation for mobile library information acceptance.

Keywords: mobile library; information acceptance adaptation; scene recom-
mendation
Classification Number: G250
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Although the application of the “five forces of scene” (big data, mobile devices,
social media, sensors, and positioning systems) in mobile libraries is gradually
deepening [1], effective connections among users, context, and scene in existing
mobile libraries have not yet been established [2]. Fundamentally, this stems
from the lack of adaptation among user behavior, context, and scene, which may
drive mobile libraries in two problematic directions: (1) a large gap between
users’ information demand expectations and actual information services, which
will reduce user loyalty and willingness to continue using the service over time
[3], leading to increased uninstallation or abandonment of mobile libraries; and
(2) the current configuration of scene forces and mobile library contexts fails to
deliver its intended effectiveness, resulting in disproportionate investment and
output that has not yet gained widespread user recognition.

Specifically, the misalignment among scene, context, and user information accep-
tance [4] manifests in several aspects: (1) Information disorientation. Mo-
bile library information disorientation occurs when users receive large amounts
of disordered, fragmented information anytime and anywhere [5], leaving them
trapped in the conflict between rapid information expansion and personalized in-
formation needs. (2) Information pollution. If rich interactive functions are
abused [6], users become bombarded with information, lacking effective filtering
mechanisms for their actual needs. (3) Service coarseness. Mobile library ser-
vice models have not broken free from the constraints of mobile digital library
service patterns, causing existing services to lag behind contextual configuration
and scene function demands. (4) Norm deficiency. Mobile libraries should
have clearly defined connotations and extensions, rather than simply being mo-
bilized and socialized versions of digital libraries [7]. The absence of these norms
inevitably results in poor user experience and affects user-platform stickiness.
(5) Scene recommendation. Mobile libraries exhibit weak data mining capa-
bilities, and their ability to recommend scenes for similar users urgently needs
improvement to enhance users’ continuous willingness to accept scene-based in-
formation and elevate their pleasure in information acceptance [8]. In the era
of scenes, how mobile libraries can optimize information acceptance context
configuration to guide and regulate user information behavior in line with user
expectations, achieve good adaptation among “scene-user-context,” and recom-
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mend scenes to similar users represents a key challenge for future mobile library
service innovation.

2. Mobile Library Scene-based Service Elements and Con-
figuration
2.1 Mobile Library Scene-based Service Elements

Mobile libraries can only win the future by understanding and occupying scenes
[9]. In real life, Baidu connects people with information, JD.com connects peo-
ple with goods, Meituan connects people with daily life, while mobile libraries
connect people with scenes. As the five forces of scene become deeply embedded
in mobile libraries, the integration of mobile social media and cloud technology
couples mobile library contexts in novel ways, manifested across three dimen-
sions:

1. Scene elements. The five forces of scene embody characteristics where
product equals scene, technology equals personalization, service equals
connection, channel equals sharing, and terminal equals perception [10].
Scene serves as the driving force for mobile library information acceptance,
and scene recommendation can maximize information acceptance value.

2. Context elements. Mobile library contexts primarily include resource
context, technical context, service context, mobile context, social context,
and terminal context [11]. How to adapt scenes based on users’ informa-
tion acceptance expectations forms the foundation for scene recommenda-
tion.

3. User elements. Mobile libraries capture users’ information acceptance
preferences, frequently visited locations, and lifestyle habits to intelligently
provide scene-specific information [12]. Mobile libraries should quickly
understand each user’s background, personality traits, and information
behavior habits while thoroughly grasping existing contexts to select the
most suitable context combinations from the context repository and rec-
ommend the most appropriate information acceptance scenarios to users.

2.2 Mobile Library Scene-based Element Configuration

Scene-aware computing has attracted attention in recent years, but most dis-
cussions remain limited to academia, with context discovery and scene search
still under development. This paper proposes a fusion configuration approach
based on three dimensions—“scene-user-context”:

1. Sensor configuration. Sensors mimic human sensory organs to achieve
configuration. By “sharing” users’ historical behavioral data through sen-
sors, we can predict the likelihood of users’ next-scene information de-
mand expectations and proactively develop service strategies for upcoming
scenes [13].
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2. Mobile device configuration. Mobile devices evolve rapidly, with wear-
able devices already applied in many fields. Mobile devices are crucial for
capturing users’ information demand expectations and serve as carriers for
scene experience, providing appropriate search strategies for scene-based
user information needs and guiding users to gradually fulfill their informa-
tion acceptance expectations.

3. Social media configuration. Through mobile social media, mobile li-
braries can understand users’ information acceptance expectations and
shorten the emotional distance between libraries and users, transforming
mechanical interaction into emotional interaction while avoiding abuse
and misuse of social media [14].

4. Positioning system configuration. Positioning systems locate users’
real-world positions through digital maps, analyze possible scenes, and
customize personalized scene services based on user behavior habits.

3. Mobile Library Information Acceptance Context Con-
notation and Configuration
3.1 Mobile Library Information Acceptance Context Connotation

Mobile library information acceptance context has evolved from mobile digital
library contexts through several stages: (1) Digital library context, which in-
cludes resource context, technical context, and service context [15]; (2) Mobile
phone library context, which adds mobile context to the above three [16];
(3) Mobile digital library context, which includes resource, technical, ser-
vice, and mobile contexts, though the mobile context here far surpasses that of
mobile phone libraries with better location awareness, larger data transmission
capacity, and increased bandwidth; (4) Mobile library context, which adds
social context to the previous four, tightly linking offline and online interactions
and enabling self-information publishing through self-media functions, as well
as forwarding and sharing other users’ information, thereby improving function-
ality to align with current user information behavior habits. Thus, the contexts
of digital libraries, mobile phone libraries, and mobile digital libraries represent
the result of gradual evolution and ecological selection that increasingly aligns
with changing user information needs [17].

3.2 Mobile Library Information Acceptance Context Configuration

Mobile library scene-based information acceptance context configuration re-
quires integrating and merging the contextual advantages of digital libraries,
mobile phone libraries, and mobile digital libraries. The following path must be
followed to meet user information acceptance expectations [18]:

1. Scene construction. Scene equals product, and the purpose of scene
construction is to better satisfy users’ information acceptance expectations
across different scenes.
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2. Scene solution. Solution equals refinement, where scene refinement
makes the touchpoints between scenes and user information needs, in-
formation search, and information acceptance increasingly specific. Scene
solutions embody the value and utility of refined scene-based information
acceptance.

3. Scene channel. Channel equals sharing. The purpose of information
acceptance is both utilization and sharing. Scene channels represent the
integration of information flow and context flow during user scene transi-
tions.

4. Scene traffic. Popularity equals traffic. Popularity enables mobile li-
brary scene-based information acceptance to develop proactive search ca-
pabilities, generating popularity indices for information acceptance.

5. Scene marketing. Marketing equals experience. Scene marketing is
the process of promoting brand formation through experiences in mobile
library scene-based information acceptance, representing the core of scene-
based information acceptance and demonstrating its expansion and exten-
sion capabilities.

Based on this, context reorganization is performed according to contextual di-
mensions to achieve scene-based context configuration, thereby fulfilling user
information acceptance expectations. The mobile library scene-based context
configuration model is shown in Figure 1 [Figure 1: see original paper].

As shown in Figure 1, mobile library scene-based information acceptance con-
text configuration must first consider different contextual dimensions and re-
alize contextual value through: (1) Context fragmentation, involving the
richness and refinement of measurable dimensions, such as fragmenting service
context into contextual units of pertinence, timeliness, appropriateness, coordi-
nation, and adaptability; (2) Context extraction, which involves extracting
various contextual dimensions based on users’ scene-based information needs,
such as the location flexibility and temporal arbitrariness of mobile context; (3)
Context association, which functionally links extracted contexts according
to user information acceptance expectations; and (4) Context fusion, which
achieves the scene-based configuration process of mobile library information ac-
ceptance contexts based on users’ scene-specific information acceptance expec-
tations. Building upon this, through scene construction, scene solution design,
scene channel planning, and scene marketing implementation, the contextual
fusion effect based on user information acceptance expectations is ultimately
realized [20].
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4. Mobile Library Information Acceptance Adaptation
Mechanism Model
4.1 Mobile Library Information Acceptance Multi-dimensional Adap-
tation Mode

Mobile library scene-based information acceptance adaptation manifests across
several dimensions: (1) On-demand adaptation. In actual context configura-
tion, adaptation should follow principles of pertinence, appropriateness, and
timeliness; otherwise, invalid contexts may emerge [21]. (2) Relationship
adaptation. Relationships include opposition, juxtaposition, inclusion, inter-
section, overlap, reversal, nesting, immersion, and ablation among contexts.
According to scene function objectives, different contextual relationships are
fused to form contexts adapted to scenes [22]. (3) Dynamic adaptation. The
measurement of dynamic adaptation is timeliness, coordination, and adaptabil-
ity. Dynamic adaptation provides real-time context configuration adjustments
during users’ scene transitions, representing a seamless and flexible adaptation
in time [23]. Among the three adaptation types, on-demand is the foundation
and source, relationship is the process and path, and dynamic is the harmoniza-
tion. The mobile library information acceptance adaptation model is shown in
Figure 2 [Figure 2: see original paper].

As shown in Figure 2, mobile library scene-based adaptation is essentially func-
tional and utility adaptation of “scene-user-context.” User information demand
stimulates context transformation [24], and user scene transitions stimulate op-
timization of scene settings. Since existing scene setting conditions and levels,
as well as current context levels, constrain the evolution of user information
demand expectations, adaptation of information search habits, and harmoniza-
tion of information acceptance preferences, the entire information acceptance
adaptation process requires interaction and feedback among different elements
to lay a solid foundation for mobile library service development and innovation,
demonstrating the ecological evolutionary nature of mobile library scene-based
information acceptance context configuration.

4.2 Mobile Library Information Acceptance Adaptation Mechanism
Model

Mobile library scene-based information acceptance includes the following as-
pects: (1) Scene users. Under scene thinking, target users are often focused on
different segmented scenes to meet information acceptance expectations during
scene transitions [25]. (2) Scene switching. Mobile libraries can provide basis
for users’ next-scene context settings by mining historical scene information ac-
ceptance data [26]. (3) Scene-based contexts. Mobile library scene-based in-
formation acceptance contexts have close associations with mobile library scene
functions. (4) Scene functions. Mobile library scene-based information ac-
ceptance needs to perceive users’ spatial changes through positioning systems
and mobile terminals, and perceive users’ information acceptance expectations
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through mobile terminals. Actual scene-based information acceptance config-
uration achieves ecological iteration of the three-dimensional association and
coupling relationship of “scene-user-context” based on user information accep-
tance preferences [27]. The mobile library information acceptance adaptation
mechanism model is shown in Figure 3 [Figure 3: see original paper].

As shown in Figure 3, mobile library scene-based information acceptance is
divided into three dimensions: (1) User dimension. The spatiotemporal di-
mension, represented by element � in Figure 3, is perceived through mobile li-
brary positioning systems and mobile terminals to detect users’ spatiotemporal
transitions. (2) Context dimension. The context dimension includes various
contexts shown as � in Figure 3, where contexts are adapted specifically to users’
scene-based information acceptance expectations. (3) Scene dimension. Mo-
bile terminals are used to perceive users’ information acceptance expectations
[28], big data is used to mine user information acceptance preferences, posi-
tioning systems are used to perceive users’ real-time status, social media is
used to enhance social atmosphere, and sensors are used to understand users’
lifestyle habits. Through the adaptation principle of “scene-user-context,” con-
text based on users’ information acceptance expectations is configured for users’
current scenes to enhance their scene-based information acceptance experience
and perceived pleasure [29].

5. Mobile Library Information Acceptance Scene Recom-
mendation and Simulation
5.1 Mobile Library Information Acceptance Scene Recommendation
Foundation

Mobile library scene-based recommendation is completed based on the multi-
dimensional adaptation model of “scene-user-context” for scene-based informa-
tion acceptance. Its essence is to recommend scenes to users with the same
information acceptance expectations [30], with the purpose of enhancing users’
pleasure in information acceptance. The multi-dimensional adaptation of mo-
bile library scene-based information acceptance is shown in Table 1 . Table 1
displays the configuration of resource context, technical context, service context,
mobile context, social context, and terminal context when users accept infor-
mation in different scenes such as classrooms, dormitories, campuses, libraries,
and cafeterias [31].

Yunzhou is a knowledge space service system newly launched by Beijing Super-
star Group, representing a technology, a platform, and a concept that embodies
accumulation and enrichment, communication and mutual assistance, and shar-
ing and innovation [32]. As shown in Figure 4 [Figure 4: see original paper],
Yunzhou is used as an example to illustrate the context adaptation and scene
recommendation process. Assuming users conduct information acceptance in
different scenes such as classrooms, dormitories, campuses, libraries, and cafete-
rias, if we denote User as U, Context as C, and Behavior as B, different scenes
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require configuring different dimensions and strengths of contexts due to varying
user information acceptance expectations [33][34]. If U1 and U2 both exhibit
behavior B1 in context C1 and behavior B2 in context C2, they are considered
similar users. Similarly, if U3 and U4 both show behavior B2 in C2, B3 in C3,
and B4 in C4, they are also similar users. Another example: if U6 and U7 both
demonstrate behavior B1 in C1, B3 in C3, B5 in C5, and B6 in C6, they are
considered similar users as well.

For measuring user behavior Bi (i = 1, 2, 3, … n, n � N), we mine users’ in-
formation demand expectations through historical behavior data, mine their
information search habits through behaviors like clicking, page sliding, naviga-
tion, and retrieval, and mine their information acceptance preferences through
the themes of browsed and downloaded information. The mobile library scene-
based context configuration is shown in Figure 4.

In Figure 4, U1 and U2 share the same contexts C1 and C2. If U1 has high
experience pleasure when conducting information acceptance in Scene 1, Scene
1 can be recommended to user U2 based on U1. Similarly, U3 and U4 share
contexts C2, C3, and C4, and if U3 has strong continuous usage intention when
conducting information acceptance in Scene 2, Scene 2 can be recommended to
U4. Likewise, U6 and U7 share contexts C2, C3, C5, and C6, and if U6 has
both high experience pleasure and strong continuous usage intention in Scene
3, Scene 3 can be recommended to U7.

The specific method for mobile library scene recommendation involves using the
UCB (User-Context-Behavior) matrix, applying random walk models for scene
mining to form different scenes, creating scene element sets through different
element configurations, using collaborative filtering algorithms to mine users
with similar contexts in the same scene, and finally achieving similar scene
recommendation through the URI evaluation matrix. Particularly, based on
users’ historical data from previous scenes, scene recommendations for similar
users can be realized by analyzing behavioral data from their current scenes [36],
thereby providing targeted services. The process is shown in Figure 5 [Figure
5: see original paper].

As shown in Figure 5, mobile library scene recommendation includes: (1) Using
role mining algorithms to identify roles from the UCB matrix and measuring the
correlation between each role and different contexts using the adaptation mecha-
nism model. This work will be completed offline. The UCB matrix is the “scene-
user-context” matrix, where rows represent different users and columns repre-
sent different contextual dimensions, with each element representing a user’s
selection behavior in a specific contextual dimension. (2) Building a role-based
trust model to calculate similarity between users. An effective collaborative
filtering algorithm will be used to find similar users for user Ui. (3) Based on
the role trust model established for each user, predicting users’ evaluations of
different items and recommending items with high evaluations to users.
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5.2 Mobile Library Information Acceptance Scene Recommendation
Algorithm

The Item-based collaborative filtering algorithm [37] was proposed by B. Sarwar
et al. in 2001. The basic idea is to analyze item similarity based on user rating
information and recommend items most similar to the target user’s historically
preferred items. B. Sarwar et al. [37] demonstrated through experiments that
item-based collaborative filtering provides more accurate recommendations than
user-based collaborative filtering in some cases. For example, in real-world e-
commerce, associations between items are more stable than those between users.
A comparison of user-based and item-based collaborative filtering algorithms is
shown in Table 2 [38].

Given these considerations, the item-based collaborative filtering recommenda-
tion algorithm is selected for implementation. To discover users’ preferred scene
patterns from their behaviors and preferences and provide recommendations ac-
cordingly, collecting user preference information becomes the most fundamental
determinant of system recommendation effectiveness. Users can provide prefer-
ence information to the system in many ways, and different applications may
vary significantly. This study uses users’ experiential and perceptual evaluation
scores as the basis, limiting scores to [0, n] where n is typically 5 or 10. User
preferences for scenes can be obtained through their scene ratings.

5.3 Mobile Library Information Acceptance Scene Recommendation
Simulation

Mobile library user information acceptance scene recommendation is based on
scene similarity. Currently available similarity measures include Euclidean dis-
tance, Pearson correlation coefficient, and Cosine similarity [39]. These three al-
gorithms are used to recommend scenes that meet users’ information acceptance
expectations. The study employs a context creation experimental method, ran-
domly selecting 21 users in Jilin region through Yunzhou, grouped in threes, and
having them complete identical tasks in dormitories, classrooms, campuses, li-
brary reading rooms, studios, and electronic reading rooms—specifically, search-
ing for information resources on a certain topic and creating special collections.
Using the specific measurement indicators for different contextual dimensions
discussed earlier, seven scene evaluation values were obtained using a five-point
Likert scale, as shown in Table 3 .

Using MATLAB R2010a, an item-based collaborative filtering algorithm was
implemented. To find the scene most similar to Scene 3, CosSim, PearSim,
and EcludSim were used to calculate similarities between different scenes, with
ranking results shown in Figure 6 [Figure 6: see original paper].

By assigning different weights to the three similarity calculations (0.2, 0.5, and
0.3 respectively), the final ranking is: similarity between Scene 3 and Scene 1 is
0.517158; between Scene 3 and Scene 2 is 0.31197; between Scene 3 and Scene 4
is 0.369144; between Scene 3 and Scene 5 is 0.74607; and between Scene 3 and
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Scene 6 is 0.721282. Based on comprehensive consideration, Scene 6 is most
similar to Scene 3, so Scene 6-related applications should be recommended to
users in Scene 3.

5.4 Mobile Library Information Acceptance Scene Recommendation
Analysis

The integrated approach using CosSim, PearSim, and EcludSim with weighted
user similarity achieves scene-based recommendation for mobile library informa-
tion acceptance. Implementing scene recommendation for mobile library user
information acceptance [36] holds the following significance: (1) Theoretical
significance. Recommending scenes based on user information acceptance sim-
ilarity with different weights can address insufficient context configuration when
users first employ mobile libraries for scene-based information acceptance, pro-
viding a theoretical basis for dynamic context adaptation. (2) Practical signif-
icance. Feedback from users’ perception and experience of scene-based recom-
mendations provides basis for dynamic adaptation of mobile library scene-based
information acceptance, while also enabling regulation and guidance of users’
mobile library scene-based information acceptance to enhance their pleasure in
scene-based information acceptance perception and experience.

In summary, mobile library information acceptance scene-based recommenda-
tion involves the organic integration of numerous elements. Through three
algorithms—CosSim, PearSim, and EcludSim—scene recommendation can be
accurately implemented, enriching practical applications of mobile library scene-
based information acceptance.
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