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Abstract

[Purpose/Significance] By adopting high-performance interface navigation tech-
niques, this study partially addresses the issues of low user interaction perfor-
mance and poor user experience in the use of mobile digital libraries, aiming
to improve the interaction performance, usability, and applicability to diverse
usage scenarios of mobile digital libraries. [Method/Process] Using actual digi-
tal library resource location operations as experimental tasks, quantitative ex-
periments were conducted to collect data on task completion time, accuracy,
and participants’ subjective evaluations between the adopted interface naviga-
tion technique and traditional navigation techniques during task completion;
statistical analysis of the experimental data was performed using RM-ANOVA
in SPSS 25. [Results/Conclusion] The adopted interface navigation technique
demonstrated a 68% improvement in experimental task completion efficiency
and a 29% improvement in accuracy compared to traditional navigation tech-
niques; it was also significantly superior to traditional techniques in terms of
participants’ reported subjective preference and eye fatigue; the adopted tech-
nique supports single-handed operation and ‘blind operation,’” enabling better
adaptation to the diverse usage scenarios of mobile digital libraries than tradi-
tional techniques.
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Abstract

[Purpose/Significance] This study proposes an efficient interfacial navigation
technique for mobile digital libraries (MDLSs) to partially address the problems
of low user interaction performance and poor user experience, thereby enhanc-
ing the interaction performance, usability, and applicability of MDLs to diverse
usage scenarios. [Method/Process] Using actual digital library resource loca-
tion operations as experimental tasks, a quantitative experiment was conducted
to collect data on task completion time, accuracy, and subjective evaluations
of the proposed and traditional navigation techniques. The experimental data
were analyzed using repeated measures ANOVA (RM-ANOVA) in SPSS 25.
[Results/Conclusions] Compared with traditional navigation techniques, the
proposed technique improved task completion efficiency by 68% and accuracy
by 29%. It also significantly outperformed traditional techniques in terms of
subjective preference and eye fatigue reduction reported by participants. The
proposed technique supports one-handed operation and “eyes-free” interaction,
making it better adapted to the diverse application scenarios of MDLs.

Keywords: mobile digital libraries; digital libraries; mobile computing devices;
interfacial navigation; interaction performance; tilting gesture

1. Introduction

Mobile digital libraries (MDLs), leveraging the portability of mobile computing
devices, enable digital libraries (DLs) to be used in multiple application con-
texts, providing convenience for DL usage. However, in practice, MDLs are sig-
nificantly inferior to typical web-based DLs in terms of usefulness, usability, and
flow experience. MDLs have not been widely accepted like e-commerce mobile
apps despite the widespread use of mobile devices. With continuous hardware
advancements, modern mobile computing devices now surpass the desktop sys-
tems for which DLs were originally designed in terms of processing and storage
capabilities. Nevertheless, the diverse usage scenarios of mobile devices dictate
their portable and compact nature, and they typically lack conventional input
devices such as keyboards and mice. The inherent characteristics of mobile
computing devices determine that interaction methods suitable for them dif-
fer significantly from traditional desktop-based approaches. However, existing
MDLs are essentially simplified versions of DLs designed for desktop computers,
with interface designs that still follow patterns created for traditional desktop
systems—clearly not fully suitable for mobile computing devices.

The primary factors affecting users’ choice to adopt MDLs are human-computer
interaction issues. Currently, the typical interaction mode for mobile devices is
multi-touch, which universally suffers from finger occlusion of interface content
and insufficient operational precision—the “fat finger” problem. For small-sized
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mobile devices, these issues are even more pronounced than on general touch
devices. Mobile computing devices are typically used in diverse scenarios where
two-handed operation may be inconvenient, making one-handed operation nec-
essary. Furthermore, “eyes-free” operation is safer when users are engaged in
transportation. If such problems are not effectively addressed, they will in-
evitably impact MDL usage.

In the field of human-computer interaction, extensive and in-depth research
has been conducted on interaction techniques for mobile computing devices in
recent years. These studies consider the characteristics of mobile devices and
the diversity of application scenarios, designing new technologies that leverage
the unique potential of mobile computing devices and adapt to varied usage
contexts, providing valuable references for MDL development.

In recent years, numerous scholars have begun focusing on the integration of
MDLs and human-computer interaction. Most studies examine how different
factors affect user interaction performance and experience when using DLs from
an HCI perspective. When using MDLs, a critical operation is navigating from
the homepage to required resources—namely, interfacial navigation operations.
However, few studies have investigated specific interfacial navigation techniques
in MDLs.

This study adopts an interfacial navigation technique suitable for MDLs that can
handle diverse application scenarios and exploit the unique interaction potential
of devices. Through quantitative experiments comparing this technique with
existing DL navigation techniques, the high efficiency of the proposed technique
is validated.

The significance of this research lies in: (1) For MDL applications, the proposed
tilting-gesture-based navigation technique demonstrates higher interaction per-
formance and navigation accuracy than traditional techniques, can adapt to
diverse MDL application scenarios, and reduces potential safety risks during
MDL usage; (2) By applying cutting-edge HCT techniques to MDLs, this study
aims to draw domestic peers’ attention to this research direction.

2. Related Research

This study relates to three research areas: mobile digital libraries, interfacial
navigation techniques for mobile computing devices, and HCI research on digital
libraries or MDLs.

2.1 Mobile Digital Libraries

MDLs have become a hot research topic in library and information science
in recent years. Related research can be broadly categorized into 13 aspects,
with most studies focusing on four main areas: (1) Design and implementation
methods for MDL system functions under different conditions or for specific
functional modules; (2) Survey research on the development status of MDLs,
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typically employing longitudinal and comparative approaches to describe devel-
opment trends and provide recommendations; (3) User-centered research inves-
tigating user needs and experiences to improve system quality; and (4) Person-
alized services for different user groups.

Beyond these four main areas, other issues have received attention: user au-
thentication and service authorization, digital resource copyright protection,
semantic and visual search, mobile reading technologies, resource sharing in mo-
bile environments, technologies for special user groups (e.g., blind users), usage
scenario comparisons, learning activities based on MDLs, and HCI research on
MDLs.

2.2 Interfacial Navigation Techniques for Mobile Computing Devices

Marking menus, evolved from pie menus, map menu commands to specific direc-
tions in 2D space, thus supporting “eyes-free” operation. For proficient users,
marking menus do not require visual components on screen, making them suit-
able for small devices like mobile computers. Research has investigated com-
pound vs. simple marking operations in cascading marking menus, their use on
multi-touch interfaces, and 3D marking menus using gesture-capture cameras.

Smartphones and tablets can use tilt angles as basic input data through built-in
sensors. Tilt angles have been applied to various interaction tasks: document
scrolling, zooming, panning, screen orientation changes, menu navigation, target
selection, and text input. Two mapping methods exist between tilt angle and
controlled objects: position control and velocity control, with position control
showing higher interaction performance. Studies show that people have good
control over tilt angles for interaction tasks, whether spatially partitioned or
divided according to ergonomic angles of the palm and forearm. Tilt angle input
for HCI tasks is commonly called tilting gestures. Because users can distinguish
different input ranges through proprioception without visual feedback, tilting
gestures are independent of visual components and screen size, support “eyes-
free” operation, and are well-suited for mobile computing devices with diverse
usage scenarios. They also solve problems of hand occlusion and “fat finger”
issues in touch interfaces while supporting one-handed operation.

Finger-counting menus have also been explored for rapid navigation on touch
devices. By matching the number of fingers used for interaction with numeric
labels of menu commands, finger-counting menus solve hand occlusion and “fat
finger” problems since finger position on screen is unrestricted. Users can deter-
mine the number of extended fingers without visual confirmation, supporting
“eyes-free” operation, though they do not support one-handed operation.

2.3 HCI Research on Digital Libraries

HCT research on DLs includes: (1) Studies on how different factors affect user
interaction efficiency and experience, typically using questionnaires and statisti-
cal analysis; (2) Research on information display technologies for DL resources
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on specific devices; (3) Studies on HCI technologies for special populations; (4)
Design and implementation frameworks for DLs from an HCI perspective; (5)
Research on interaction between users and librarians or among users; and (6)
Comparisons between MDLs and web-based DLs regarding usefulness, usability,
interaction performance, and user preferences.

3. Comparative Experiment: Mobile Interface Technology
vs. Traditional Navigation

3.1 Experiment Purpose

Based on literature review, tilting gestures were identified as best meeting the
requirements of diverse MDL application scenarios and were selected as the in-
terfacial navigation technique for this study. Using Lanzhou University Library
as an example, this experiment compares the performance differences between
traditional navigation and tilting-gesture-based navigation for locating DL re-
sources. According to previous research, over 95% of users regularly use no more
than four DL services, so the comparison focuses on locating resources for these
four high-frequency services.

3.2 Equipment and Procedure

The experiment used a MI Max 2 smartphone running Android 7.1.1 with a
Snapdragon 625 octa-core processor (max 2.0GHz), 4GB RAM, built-in gyro-
scope and other sensors, a 6.44-inch screen with 1920$x$1080 resolution.

First, the homepage of Lanzhou University DLs and the navigation pages for
four high-frequency services identified in previous research were saved locally.
JavaScript code was embedded to respond to page events, while experimental
logic and data recording were implemented in Android code. JavaScript and
Android were connected via JavaScriptInterface. The main experimental pro-
gram was developed in Android Studio using Java, tested in an emulator, and
installed on the experimental device. The program loaded saved DL pages via
Android’s embedded WebView, pseudo-randomly determined target resources
for each trial, automatically recorded completion time and accuracy, and saved
data locally as Excel files.

3.3 Participants

Twelve readers (9 male, 3 female) were randomly recruited from Lanzhou Uni-
versity Library. All were current students aged 22-32, right-handed, with over
five years of smartphone experience familiar with touch, tilt, and gesture op-
erations, but no prior “eyes-free” operation experience. The group included 3
undergraduates, 6 master’s students, and 3 PhD students (one also a university
teacher), representing the primary user group of university libraries.
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3.4 Experimental Tasks

Participants performed navigation tasks under two conditions (walking and
standing) using both tilting gestures and traditional navigation to locate
webpages for “Electronic Resources,” “Chinese Database List,” “Foreign
Language Database List,” and “China CNKI Academic Database” (the four
high-frequency services at Lanzhou University Library). In each condition,
participants located 20 webpages from the target set, with proportions based
on Baidu statistics from previous research.

For tilting-gesture navigation, participants started from a baseline phone posi-
tion (back facing user, screen roughly horizontal with $ $10° angle to horizontal
plane) and tilted the screen forward/backward/left/right. When the screen
angle exceeded 30°, the WebView loaded a corresponding high-frequency ser-
vice page. The two most frequently used resources were mapped to backward
and rightward tilts (natural joint movements for left-handed phone holding),
while the two least frequent were mapped to forward and leftward tilts (counter-
natural movements). Returning to baseline reset the navigation.

For traditional navigation, participants held the phone in their non-dominant
hand and used their dominant hand for interface adjustment and target se-
lection. Each trial began with loading the library homepage and ended after
completing the required number of link clicks. Resource navigation level was
defined as the number of clicks needed from homepage to target page without
backtracking. The navigation levels for the four resources are shown in Table 1

3.5 Experimental Procedure and Design

Before formal testing, each participant had approximately five minutes to fa-
miliarize themselves with the tasks through explanation, demonstration, and
practice (practice data not recorded).

Twelve participants completed three blocks of tasks. Each block included 80
navigation operations: 2 navigation techniques x 2 movement states x 20 tar-
gets. The full experiment comprised 12 Subjects x 3 Blocks x 2 Techniques X
2 Movements x 20 Targets = 2,880 trials, lasting approximately 45 minutes per
participant.

If a target was selected incorrectly, the phone played a warning tone and the
target reappeared until correctly completed. Each participant received a printed
list of target resources for each block matching the experimental program’s
order. The mapping between resources and tilt directions was also provided as
a printed diagram. The order of the four technique-movement combinations was
balanced across participants using a 4$x$4 Latin square.

After quantitative tasks, participants completed a subjective questionnaire rat-
ing eye fatigue, hand fatigue, and personal preference for both techniques on
7-point scales (1 = worst, 7 = best), plus an open-ended comment section.
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The study tested 12 hypotheses regarding effects of Block, Technique, Move-
ment, and Resource Level on completion time and accuracy, plus interaction
effects.

3.6 Experimental Results

Data were preprocessed and analyzed using 3 Blocks x 2 Techniques x 2 Move-
ments X 3 Resource Levels repeated measures ANOVA in SPSS.

3.6.1 Task Completion Time Analysis Sphericity tests passed except for
Block x Movement x Resource Level (2(9) = 18.9, p < 0.05).

(1) Main effect of Block. Block significantly affected completion time
(F(2,22) = 21.35, p < 0.0001). Mean navigation time decreased from 7,800ms
in Block 1 to 6,849ms in Block 2 and 6,515ms in Block 3. Post-hoc comparisons
showed significant differences between Block 1 and Block 2 (F(1,11) = 25.24,
p < 0.0001), but not between Block 2 and Block 3 (F(1,11) = 2.34, p > 0.05),
indicating performance stabilized after the first block.

(2) Main effect of navigation technique. Technique had a highly significant
effect (F(1,11) = 4,239.28, p < 0.0001). Tilting gestures (mean = 3,414ms) were
substantially faster than traditional navigation (mean = 10,695ms), reducing
resource location time dramatically.

(3) Main effect of movement state. Movement state significantly affected
completion time (F(1,11) = 110.78, p < 0.0001). Walking (mean = 7,473ms)
was slower than standing (mean = 6,636ms).

(4) Main effect of resource level and interaction with technique.
Resource level significantly affected completion time (F(2,22) = 360.34, p <
0.0001). Mean times for levels 1, 2, and 3 were 4,157ms, 7,041ms, and 9,967ms
respectively, with all pairwise differences significant.

The TechniquexResource Level interaction was significant (F(2,22) = 326.35,
p < 0.0001). With tilting gestures, completion times were similar across lev-
els (3,522ms, 3,386ms, 3,336ms). With traditional navigation, times increased
dramatically with level (4,792ms, 10,696ms, 16,598ms) [Figure 7: see original
paper].

(5) TechniquexMovement interaction. This interaction was not significant
(F(1,11) = 2.86, p > 0.1), contrary to hypothesis H6. The experimental design
required participants to visually reference printed task lists, limiting the “eyes-
free” advantage of tilting gestures.

3.6.2 Error Rate Analysis All sphericity tests were non-significant (p >
0.05).

(1) Main effect of Block. Block significantly affected accuracy (F(2,22) =
20.14, p < 0.0001). Error rates decreased from 4.3% (Block 1) to 2.5% (Block 2)
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to 1.9% (Block 3), with significant differences between Blocks 1 and 2 (F(1,11)
= 19.71, p = 0.001) and Blocks 1 and 3.

(2) Main effect of navigation technique. Technique significantly affected
error rates (F(1,11) = 28.19, p < 0.0001). Tilting gestures (mean = 2.4%)
were more accurate than traditional navigation (mean = 3.4%). The Tech-
niquexResource Level interaction [Figure 11: see original paper| revealed that
for level 1 resources, accuracy was similar between techniques, but for levels
2 and 3, traditional navigation produced significantly higher error rates than
tilting gestures. This occurs because traditional navigation accumulates errors
across levels, while tilting gestures complete location in one step regardless of
depth.

(3) Main effect of movement state. Movement significantly affected error
rates (F(1,11) = 42.92, p < 0.0001). Walking produced higher errors (3.7%)
than standing (2.1%), as participants had to attend to both the task and path.

(4) Main effect of resource level and interaction with technique. Re-
source level significantly affected error rates (F(2,22) = 29.98, p < 0.0001),
with rates of 2.0%, 2.9%, and 3.7% for levels 1, 2, and 3 respectively. The
Technique x Resource Level interaction was significant (F(2,22) = 23.10, p <
0.0001): tilting gesture accuracy was unaffected by resource level, while tradi-
tional navigation error rates increased significantly with level [Figure 11: see
original paper].

(5) TechniquexMovement interaction. This interaction was not significant
(F(1,11) = 1.15, p = 0.31), similar to the time results [Figure 14: see original

paper].

3.6.3 Subjective Survey Results Post-experiment questionnaires revealed:

Preference: Participants rated tilting gestures highly, finding them interesting
and particularly useful when walking [Figure 15: see original paper].

Eye fatigue: Traditional navigation was perceived as causing significantly more
eye strain, especially during walking when dividing attention between screen and
path [Figure 16: see original paper].

Hand fatigue: Both techniques received moderate ratings for hand fatigue,
with tilting gestures scoring slightly worse. Participants noted that continuous
clicking or wrist rotation was tiring, but actual MDL use would involve less
continuous navigation [Figure 17: see original paper].

4. Discussion and Conclusion

This study examined the operational performance of tilting-gesture-based nav-
igation for real DL resource location. Compared with traditional navigation,
the new technique demonstrated superior speed and accuracy. It also reduces
safety risks when accessing DLs during transportation.
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However, limitations exist. First, following HCI experimental design standards,
all tests were conducted indoors for control and safety, differing from actual mo-
bile usage contexts. Future research should incorporate real-world scenarios like
bus travel when safe. Second, participants were all students/faculty—primary li-
brary users with good representation—but other user groups (e.g., elderly users)
should be considered. Third, human control of tilt angles has limits, restricting
the number of simultaneous navigation items.

Current MDL apps largely reformat traditional DL resources without fully ex-
ploiting mobile device capabilities or addressing inherent issues like one-handed
operation, “fat finger” problems, hand occlusion, and safety. Interdisciplinary
research combining HCI and MDLs deserves attention.

References

[?] ZHA X, ZHANG J, YAN Y. Comparing digital libraries in the web and mo-
bile contexts from the perspective of the digital divide. Journal of Librarianship
and Information Science, 2015, 47(4): 330-340.

[?] ZHA X, ZHANG J, YAN Y, et al. Comparing flow experience in using digital
libraries web and mobile context. Library Hi Tech, 2015, 33(1): 41-53.

[?] Li Yajie. Survey research on digital library usage serving mobile digital
library interface design. Library, 2018(10): 30-39.

[?] VOGEL D, CASIEZ G. Hand occlusion on a multi-touch tabletop. In: Pro-
ceedings of the 2012 ACM annual conference on human factors in computing
systems. Austin: ACM, 2012: 2307-2316.

[?7] SCHWARZ J, MANKOFF J, HUDSON S E. An architecture for generating
active feedback in probabilistic user interfaces. In: Proceedings of the 33rd
annual ACM conference on human factors in computing systems. Seoul: ACM,
2015: 2545-2554.

[?] Li Yuelin, Xiao Xue, Tong Xiaoyun. Research on the relationship between
human-computer interaction dimensions and user interaction performance in
digital libraries. Library and Information Service, 2014, 58(2): 38-46, 120.

[?] Zhao Yang. Research on interaction quality control mechanism of digital
library mobile services: from the perspective of user experience. Journal of
Intelligence, 2014(4): 184-189.

[?] Li Yuelin, Liang Na, Qi Xue. From interaction dimensions to interaction func-
tions: constructing a digital library interaction evaluation theoretical model.
Journal of Library Science in China, 2016, 42(1): 66-81.

[?] Yan Ximin, Li Yuelin. Digital library interaction evaluation from the perspec-
tive of critical success factors. Library and Information Service, 2016, 60(10):
24-32.

chinarxiv.org/items/chinaxiv-202308.00550 Machine Translation


https://chinarxiv.org/items/chinaxiv-202308.00550

ChinaRxiv [$X]

[?] Shi Guohong, Fan Xinrong, Xia Qianlong, et al. Research on influencing
factors of mobile library interaction quality. Library and Information Service,
2016, 60(10): 24-32.

[?] Zhao Yuming, Ming Junren, Yang Yanni. Research on user acceptance model
of mobile library. Library and Information Service, 2013, 57(4): 79-83.

[?] Zhou Qingjian. Research on mobile cloud-based digital library knowledge
service model. Library Research and Work, 2013, 43(6): 87-90.

[?] Zhu Yugiang. Application practice of WeChat mini programs in library
mobile services: taking shelf arrangement game as an example. Library Tribune,
2017, 37(7): 132-138.

[?] HeIVIK J. Mobile digital library in the National Library of Norway. Library
Hi Tech News, 2011, 28(2): 1-8.

[?] Huang Dan. Mobile reading solutions for public libraries in digital environ-
ment: taking Nanjing Library as an example. Library and Information Service,
2012, 56(S2): 188-190.

[?] Liu Songbai, Jiang Haifeng, Li Shuning. Difficulties and trends in mobile
library construction. Library and Information Service, 2013, 57(4): 79-83.

[?] Zhu Tian. Investigation and analysis of mobile digital library services in art
academies: taking China Academy of Art as an example. Information Research,
2013(2): 126-128, 131.

[?] Huang Xiaobin, Wang Yao. Development trend of digital library research
hotspots in China: based on analysis of master’s and doctoral dissertations in
recent 10 years. Library Science Research, 2017(8): 2-10.

[?] ZHA X, ZHANG J, L1 L, et al. Exploring the adoption of digital libraries
in the mobile context: the effect of psychological factors and mobile context
factors. Information Development, 2016, 32(4): 1155-1167.

[?] Xue Jing. Trend, positioning, supplement: rational thinking on library
mobile reading services. Library, 2016(1): 13-18.

[?] Ye Wenwei. Analysis of library digital reading service strategies in the “In-
ternet Plus” era. Library Work and Study, 2016(8): 101-104.

[?] Li Shuning, Yin Liyan. Building user context-sensitive mobile library ser-
vices. Library, 2017(4): 76-81.

[?] Wang Fu. Research on mobile library information acceptance context com-
puting model and its refinement. Library, 2017(7): 99-105.

[?] Ouyang Meilin. Two issues needing attention in mobile digital libraries.
Information and Documentation Services, 2012, 33(3): 101-103.

[?] Wei Yunbo, Shen Hongliang, Lv Yuankang. Research on application of

chinarxiv.org/items/chinaxiv-202308.00550 Machine Translation


https://chinarxiv.org/items/chinaxiv-202308.00550

ChinaRxiv [$X]

mobile reading authorization access technology in digital libraries. Modern In-
telligence, 2012, 32(4): 49-52.

[?] Sun Qin. On digital resource copyright protection in libraries: also discussing
enlightenment from HathiTrust case in US. Library Work and Research, 2016(6):
34-38.

[?] Qi Yunfei, Zhao Yuxiang, Zhu Qinghua. Research on application of linked
data in mobile visual search systems of digital libraries. New Technology of
Library and Information Service, 2017(1): 81-88.

[?] Xiao Xuebin. Development and prospect of mobile digital libraries. Library
Journal, 2009(4): 7-9, 16.

[?] Zhao Liping. Mobile digital libraries driven by e-paper. Library and Infor-
mation Service, 2010, 54(3): 44-47.

[?] Ouyang Jian, Han Bowen. Research on library electronic resource content
access based on mobile terminals. Library Tribune, 2012, 32(3): 18-22.

[?] LUNDH A H, JOHNSON G M. The use of digital talking books by people
with print disabilities: a literature review. Library Hi Tech, 2015, 33(1): 54-64.

[?] SHIH J, HWANG G, CHU Y, et al. An investigation-based learning model for
using digital libraries to support mobile learning activities. Electronic Library,
2011, 29(4): 488-505.

[?] CASTELLANOS N, SANCHEZ J A. Pops: mobile access to digital library
resources. In: Proceedings of 2003 joint conference on digital libraries. Houston:
IEEE, 2003: 184-185.

[?] KURTENBACH G, BUXTON W. User learning and performance with mark-
ing menus. In: Conference companion on human factors in computing systems.
Boston: ACM, 1994: 258-264.

[?] CALLAHAN J, HOPKINS D, WEISER M, et al. An empirical comparison
of pie vs. linear menus. In: Proceedings of the SIGCHI conference on human
factors in computing systems. Washington: ACM, 1988: 95-100.

[?] ZHAO S, BALAKRISHNAN R. Simple vs. compound mark hierarchical
marking menus. In: Proceedings of the 17th annual ACM symposium on user
interface software and technology. Santa Fe: ACM, 2004: 33-42.

[?] LEPINSKI G J, GROSSMAN T, FITZMAURICE G. The design and evalu-
ation of multi-touch marking menus. In: Proceedings of the 28th international
conference on human factors in computing systems. Atlanta: ACM, 2010: 2233-
2242.

[?] ZHAO S, AGRAWALA M, HINCKLEY K. Zone and polygon menus: using
relative position to increase the breadth of multi-stroke marking menus. In:
Proceedings of the SIGCHI conference on human factors in computing systems.
Montréal: ACM, 2006: 1077-1086.

chinarxiv.org/items/chinaxiv-202308.00550 Machine Translation


https://chinarxiv.org/items/chinaxiv-202308.00550

ChinaRxiv [$X]

[?] NI T, BOWMAN D A, NORTH C, et al. Design and evaluation of freehand
menu selection interfaces using tilt and pinch gestures. International Journal of
Human-Computer Studies, 2011, 69(9): 551-562.

[?] RADO D, KEEFE D F. rAirflow menus: toward reliable 3D gestural input
for radial marking menus. In: SIGGRAPH’09: Posters. New Orleans: ACM,
2009: No. 26.

[?] KULSHRESHTHA A, LAVIOLA JR J J. Exploring the usefulness of finger-
based 3D gesture menu selection. In: Proceedings of the SIGCHI conference on
human factors in computing systems. Toronto: ACM, 2014: 1093-1102.

[?] SMALL D, ISHII H. Design of spatially aware graspable displays. In: CHI'97
extended abstracts on human factors in computing systems. New York: ACM,
1997: 367-368.

[?] HINCKLEY K, PIERCE J, SINCLAIR M, et al. Sensing techniques for
mobile interaction. In: Proceedings of the 13th annual ACM symposium on
user interface software and technology. San Diego: ACM, 2000: 91-100.

[?] REKIMOTO J. Tilting operations for small screen interfaces. In: Proceed-
ings of the 9th annual ACM symposium on user interface software and technol-
ogy. Seattle: ACM, 1996: 167-168.

[?] CROSSAN A, WILLIAMSON J, BREWSTER S, et al. Wrist rotation for
interaction in mobile contexts. In: Proceedings of the 10th international con-
ference on human computer interaction with mobile devices and services. Ams-

terdam: ACM, 2008: 435-438.

[?] SAZAWAL V, WANT R, BORRIELLO G. The unigesture approach: one-
handed text input for small devices. In: International conference on mobile
human-computer interaction. Berlin: Springer, 2002: 256-270.

[?7] WIGDOR D, BALAKRISHNAN R. TiltText: using tilt for text input to
mobile phones. In: Proceedings of UIST 2003. Vancouver: ACM, 2003: 81-90.

[?] TEATHER R J, MACKENZIE I S. Position vs. velocity control for tilt-based
interaction. In: Proceedings of graphics interface conference 2014. Toronto:
Canadian Information Processing Society, 2014: 51-58.

[?] RAHMAN M, GUSTAFSON S, IRANI P, et al. Tilt techniques: investigating
the dexterity of wrist-based input. In: Proceedings of the 27th international
conference on human factors in computing systems. Boston: ACM, 2009: 1943-
1952.

[?] BAILLY G, LECOLINET E, GUIARD Y. Finger-count & radial-stroke short-
cuts: 2 techniques for augmenting linear menus on multi-touch surfaces. In: In-
ternational conference on human factors in computing systems, CHI 2010. New
York: ACM, 2010: 591-594.

[?] Wang Linlin. Interactive design and evaluation of mobile phone interface for
blind users. Hangzhou: Zhejiang University, 2006.

chinarxiv.org/items/chinaxiv-202308.00550 Machine Translation


https://chinarxiv.org/items/chinaxiv-202308.00550

ChinaRxiv [$X]

[?] Li Ping, Zheng Jianming. Research and application of intelligent interaction
system in smart libraries. Library Science Research, 2016(11): 34-38.

[?] Mu Xiangyang. Research on personalized service of mobile library based on
NGN and ontology. Information Science, 2014, 32(3): 138-143.

[?] Dong Jianfeng, Xiao Liyan. Research on library information service interac-
tion and service model innovation based on Web 2.0. Library Science Research,
2011(5): 82-85.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv — Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-202308.00550 Machine Translation


https://chinarxiv.org/items/chinaxiv-202308.00550

	A Comparative Study of Tilt Gestures and Traditional Interface Navigation Techniques in Mobile Digital Libraries: Postprint
	Abstract
	Full Text
	Preamble
	Abstract
	1. Introduction
	2. Related Research
	2.1 Mobile Digital Libraries
	2.2 Interfacial Navigation Techniques for Mobile Computing Devices
	2.3 HCI Research on Digital Libraries

	3. Comparative Experiment: Mobile Interface Technology vs. Traditional Navigation
	3.1 Experiment Purpose
	3.2 Equipment and Procedure
	3.3 Participants
	3.4 Experimental Tasks
	3.5 Experimental Procedure and Design
	3.6 Experimental Results

	4. Discussion and Conclusion
	References


