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Abstract
The advent of foldable and multi-screen devices has introduced a paradigm
shift in mobile application design and development. These devices offer
flexible display configurations, larger interactive surfaces, and enhanced
multitasking capabilities, but also pose unique challenges in Ul/UX design,
adaptive layouts, and performance optimization. Traditional mobile
applications often assume a fixed screen size and aspect ratio, making them
incompatible with foldable devices without careful redesign. This paper
explores the principles, frameworks, and best practices for developing mobile
applications for foldable and multi-screen devices. It discusses adaptive
UI/UX strategies, lifecycle management, multi-window support, event
handling, and testing approaches. Tables and figures are provided to compare
design considerations across device types and illustrate responsive layout
workflows. The study emphasizes that developing applications for foldable
devices requires a combination of technical expertise, creative interface

design, and attention to user experience across diverse device states.

Keywords: Foldable devices, multi-screen mobile apps, adaptive UI,

responsive design, mobile app development, device lifecycle management
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INTRODUCTION
Foldable and

represent a significant innovation in the

multi-screen  devices

mobile computing landscape. By offering
flexible and expansive display areas, these
devices enable richer user experiences,
including enhanced multitasking,
immersive media consumption, and
flexible input methods. Manufacturers
such as Samsung, Microsoft, and Huawei
have popularized devices with foldable
screens or dual-screen designs, prompting
developers to adapt existing mobile
applications or create entirely new
experiences tailored to these form factors.
Despite their potential, foldable devices
pose technical and design challenges.
Developers must account for varying
aspect ratios, hinge positions, display
continuity, and dynamic transitions
between folded and unfolded states. Multi-
screen devices introduce additional
complexity with synchronized rendering,
input management, and inter-window
communication. Failure to address these
considerations can result in poor usability,
broken layouts, and inconsistent behavior
across device states.

This paper provides a structured
exploration of mobile app development
strategies for foldable and multi-screen

devices. It covers adaptive UI/UX design,

platform-specific ~ frameworks,  event
handling, testing methodologies, and best
seamless

practices  for  delivering

experiences.

CHARACTERISTICS OF FOLDABLE
AND MULTI-SCREEN DEVICES
Foldable Devices

Foldable devices utilize flexible OLED or
similar technology to allow screens to
bend or fold. Key characteristics include:
Dynamic Display Size: The effective
screen area changes between folded and
unfolded states.

Hinge Region: Physical hinge areas affect
interactive layouts.

Display Continuity: Applications must
maintain state and layout consistency
across transitions.

Multi-Screen Devices

Multi-screen devices feature two or more
independent screens that may operate
together or separately. Key features
include:

Dual or Triple Displays: Independent
content on each screen or shared
interactive surfaces.

Multi-Window Support: Applications
can span multiple screens or run different

instances concurrently.
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Inter-Screen Communication: Data and

events must be synchronized across

screens.

Adaptive UI/UX Design

Responsive Layouts

Applications should implement responsive
layouts that adapt to varying screen sizes,
resolutions, and aspect ratios. Techniques
include:

Constraint-based layouts

Flexbox and grid systems

Breakpoints for fold/unfold states
Continuity and Seamless Transitions
Seamless transitions are crucial when a
device switches between folded and
unfolded should

maintain:

states.  Applications
User context

Scroll position

Input focus

Multi-Window Interactions

For multi-screen devices, applications
should support multi-window interactions:

Separate content on each screen

Drag-and-drop  interactions  between
screens

Synchronized state updates

PLATFORM SUPPORT AND
FRAMEWORKS

Android Support for Foldables

Android provides APIs for foldable and
dual-screen devices:
WindowManager API: Detects folding

state and hinge positions.

Jetpack  WindowManager Library:
Simplifies lifecycle and layout
adjustments.

Multi-Window Mode:

running in split-screen or spanning across

Supports  apps

displays.

Windows Surface Duo Framework
Microsoft’s Surface Duo SDK allows
developers to:

Handle dual-screen layouts

Detect device posture

Manage spanning, folding, and hinge-

aware interactions

Cross-Platform Considerations
Cross-platform frameworks (Flutter, React
Native) now offer plugins and libraries to
foldable
although

handle and multi-screen

behaviors, platform-specific

optimization is often necessary.

Lifecycle and Event Handling

Device State Changes

Applications must respond to events such
as folding, unfolding, screen rotation, or
multi-window  focus changes. Key
strategies include:

Saving and restoring Ul state

Updating layouts dynamically
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Adjusting input

visibility

Hinge and Display Awareness

focus and content

Applications should detect hinge positions

to avoid placing interactive elements in

obstructed regions and optimize visual

continuity.

TABLES ILLUSTRATING DESIGN CONSIDERATIONS

Table 1: Comparison of Foldable vs Multi-Screen Devices

Feature

Foldable Devices

Multi-Screen Devices

Screen

Configuration

Single flexible display

Multiple independent displays

Hinge/Gap

Present

May be absent

Layout Complexity

Adaptive layouts required

Inter-screen synchronization

required

App Continuity

Transition across fold/unfold states

Multi-window state management

Use Cases

Media consumption, immersive

apps

Productivity, multitasking

Table 2: Design Strategies for Foldable & Multi-Screen Apps

Design Aspect

Recommended Strategy

Ul Responsiveness

Use constraint-based layouts, breakpoints

State Management

Persist state across fold/unfold and window changes

Input Handling

Avoid placing controls in hinge area; adapt to dual-screen gestures

Multi-Window Support

Implement synchronized content updates

Testing

Test on both folded/unfolded and multi-window states

TWO-DIMENSIONAL FIGURES
Figure 1: Foldable Device Layout Transition

Folded State

Unfolded State
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| Content |

| Panel |

| Expanded Content|

| Panel |

Figure 1 illustrates how an app layout can adapt between folded and unfolded states.

Figure 2: Multi-Screen App Interaction

Screen 1

| Panel A | <-->

| (Input) |

Screen 2

| Panel B |
| (Output)]|

Figure 2 demonstrates synchronized interaction across dual-screen devices.

PERFORMANCE AND RESOURCE
CONSIDERATIONS

Foldable and multi-screen devices may
require additional GPU and memory
resources due to larger effective display
app
Optimization strategies include:

areas and concurrent instances.
Reducing off-screen rendering

Efficient use of RecyclerView or lazy-
loading components

Minimizing animations and transitions

during state changes

TESTING STRATEGIES

Effective testing for foldable and multi-
screen devices involves:

Using emulators and real devices

Testing all display postures (folded,

unfolded, multi-window)

Verifying  UI/UX  consistency  and
continuity
Evaluating performance under

simultaneous multi-window usage

APPLICATION DOMAINS

Foldable and multi-screen devices enable
innovative applications across domains:
Productivity: Multi-window apps for

document editing and communication

Gaming:  Expansive  displays  for
immersive gameplay
Media & Entertainment: Adaptive

layouts for video and e-books

Healthcare: Multi-screen dashboards for
monitoring patient data

Education: Interactive learning with split-

screen content

CHALLENGES AND LIMITATIONS
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Fragmentation of device types and display
sizes

Limited market penetration affecting user
base

Platform-specific APIs may limit cross-
platform portability

Energy consumption due to larger display

usage

FUTURE TRENDS

Wider adoption of foldable displays in
mainstream devices

Enhanced cross-platform frameworks for
adaptive Ul

Al-driven layout adjustments for dynamic
content placement

Cloud-assisted synchronization for multi-

screen productivity apps

CONCLUSION

Mobile app development for foldable and
multi-screen  devices introduces both
opportunities and challenges. This paper
has presented a comprehensive overview
of design principles, adaptive Ul
strategies, lifecycle management, platform
support, and  testing  approaches.
Successful applications require responsive
layouts, state-aware design, hinge and
multi-window consideration, and rigorous
testing across device postures. As foldable
and multi-screen devices continue to

evolve, mobile developers must adopt

innovative strategies to leverage their
unique capabilities, delivering seamless

and immersive user experiences.
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