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ABSTRACT. Architecture and interior design is usually done through 2D drawings in smaller scale. 
The drawings are hard to be interpreted by general people. Therefore, extra design efforts are taken 
for the communication between the designer and their customer. In fact, the drawing in smaller 
scale is one kind of design method taught in traditional academy of architecture design in order to 
simulate the in-scale spatial design. The designer, who goes through the traditional learning process, 
will be capable of using 2D drawing for design thinking. Through learning and adapting to the 
method, the designer will be able to transform spatial ideas into spatial drawings in smaller scale.
     Unfortunately, the usage of miniature 2D drawings in design process always causes the loss of 
design details and misses the potential opportunities inspired by the real-world reality. In this 
circumstance, this research will be dedicated to the 1:1 augmented reality interior design system 
(1:1-ARIDS) which will help users to have their design in real-world environment. 1:1-ARIDS 
includes two wearable devices: laser-pointer for 3D input and VR-glasses for visual displays. The 
combination actually helps designers in modeling and seeing design outcomes in real-time. 1:1-
ARIDS is trying to enhance the communications between the designers and proprietors. And it also 
helps designers in expressing their design ideas more clearly by involving users into the experiential 
design process.
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1. Introduction
     Small-scale 2D drawing is one kind of design method, which is used by interior and architecture 
designers to preview the large-scale spatial design in a more concise way. This method is rooted 
from the traditional learning process of architecture design education. After going through the 
training processes, designers will be capable of interpreting and expressing three-dimensional forms 
and space. However, for the general people without architecture design background will be hard to 
represent their ideas with small-scale 2D drawings. And that causes communication gaps between 
designers and their customers. On the other hand, the off-scale drawings will cause designers failing 
to observe of the design details and the new ideas which might be inspired by the real environment 
and landscape.
     3D input system should be deployed to create and modify 3D geometry intuitively (Aish, 1979). 
Artificial realities by 3D world allows user to interact with by moving, pointing, picking and 
observing from many different angles (Foley, 1987). Tangible User Interface (TUIs) couple the 
physical and digital representations that are possible for multi-users to work collaboratively and 
retrieve digital information through graspable objects (Ishii and Ullmer, 1997). Therefore, we would 
propose 1:1 Augmented Reality Interior Design System called 1:1-ARIDS. It will provide a way for 
designers in design planning within 1:1 in-scale space. AR technologies and 3D input system are 
utilized in the system. 1:1-ARIDS helps designers in understanding and expressing virtual objects 
intuitively in the experiential reality environment.
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Fingure 1. Basic concept of 1:1 ARIDS

2. Human-computer Interfaces
     Two human-computer interfaces, VR-glasses and laser-pointer, are the wearable tools brought 
into 1:1-ARIDS to achieve successful manipulations of design in the experiential reality 
environment support system. Laser-pointer is a handhold device consisting of an IR distance sensor, 
a laser shooter with a push button, and sensors of 3D positioning and 6 DOF for real-time detection, 
which allows users to cast the light point of laser onto the surfaces of walls, floors or ceilings to 
create outlines and generate objects. Laser-pointer can extend designer's reachable distance of 
human body. That gives designers better control in manipulating the spatial cursor on real-world 
surfaces and virtual objects as well. In addition, 1:1-ARIDS could show the correct position of the 
light point between the virtual world and reality by computing the distance data.
     VR-glasses is a head-mounted display device consisting of two display screens, a CCD camera 
in the front and sensors of 3D positions and 6 DOF for real-time detection inside, which is mixed 
with real-world scenes and virtual objects. The displays are overlapped for the users. Through 
detecting user's posture and status, VR-glasses can feedback to any user's viewpoints. Through the 
human-centric interaction, it insures designers to immerse in the AR environment.

Fingure 2. Human-computer Interfaces of laser-pointer and VR-glasses



     By real-time detecting 3D positions and applying data into modeling of virtual world, it helps 
users to have better opportunities in handling design ideas obtained from the real world. 1:1-ARIDS 
is bringing a new perspective to interpret and realize design. It is also valuable for design studies as 
well as design communications, educations, and cooperative design.

3. Interior design
     Interior design is spatial design which has close relationship with the site. Complete design tasks 
could be actually divided into several actions:

(1)Clarify the requirements of the customers. For example, such as requirements of one living 
room, three children rooms, one kitchen, two public bathrooms, one restaurant, and a front 
garden and so on.

(2)Understand the conditions of site. What does the site have? The position of pillars, beams and 
walls? And the relationship of floors, views and physical environment?

(3)Plan the major functions in space. Decide the positions and capacities of major spaces and the 
doors, and integrate them with the whole circulation.

(4)Arrange the details of the place. Decide the locations of the windows, beds, desks, furniture 
and so on.

(5)Design the pavements and illuminations. Define the pavements and illuminations to address 
the atmosphere of the space.

     In traditional design process, designers need to research the site first, and then make 2D drawing 
in smaller scale. After that, design is developed till it's finalized in the design studio. During the 
development, designers can always free up their imaginations of the site and design on paper media 
or computer screen. Nevertheless, designers might lose the chance to know the characteristics of the 
site in more details.
     Designer couldn't preview the design solutions on the site, and it's even harder for customers to 
know the design conditions in order to communicate with the designer. Since leaving the site, the 
designer can only rely on the memory and the subjective thinking in the consideration of design. 
1:1-ARIDS provides the capabilities for designers to consolidate the ideas on the site, through the 
combinations of the virtual world and the reality, designers are able to aware the design conditions 
in the in-scale background scenes. The relationship revealed within is very helpful for designers to 
considerate further design conditions.

4. Functions and Applications
     1:1-ARIDS is providing several tools for virtual object creation. The objects created are intended 
for the satisfaction of orthographic construction in interior design. By the use of laser-pointer, 
designer will be capable of using virtual tools in virtual object modeling. Here are the tools we 
propose: (1)Draw a line; (2)Create a rectangle; (3)Extrusion surface; (4)Extrude model; (5)Move; 
(6)Rotate.



Fingure 3. Designer’s visible screen is overlapped of sit background, virtual objects and virtual tools bar.

Drawing tools
     This tool is used for drawing lines on a plane. It assists designers to imagine and consolidate 
their design ideas. For example, drawing on ceiling is to considerate the position of light, drawing 
lines on floors is to think over the circulation, and drawing furniture outlines is to think of the usage 
of the space. Line tool is a quite flexible tool to develop design in rough sketches and it is helpful to 
define irregular forms. And the rectangle tool is good for designers to define forms quickly, such as 
walls, furnitures, tables and so on.

Extrusion tools
This tool could be applied to all objects created by line and rectangle tools. Designers can get the 
altitude from the laser point to extrude the forms. It is suitable for creating solid walls and other 
objects in 1:1 scale. Extrusion tool is available for drape objects, such as ceilings, pictures and 
curtains. And extrusion is always good for making solid objects.

Moving tool
Moving tool could be applied to any objects. It is valuable in spatial function planning. Designers 
can freely create all requisite objects in space such as a bed, a desk, a chair and a bookshelf. 
Following that is to adjust the positions and rotate the objects to fit the best positions. Besides, 
Designers are also able to adjust the sizes of the space. the rotation and movement of the objects are 
always following the directions of laser-pointer.



Fingure 4. Virtual tools applications process. (A) Draw a line; (B)Create a rectangle; (C)Extrusion surface; (D)Extrude 
model; (E)Rotate; (F)Move.



5. Conclusion
     The inspiration of design thinking and project manipulation are the most important in the design 
learning process. The process of using difference aspects to think of design, it is like recombining 
the discovering and observing for adjust design.1:1-ARIDS brought designer new logical design 
thinking, bridges the gap between imagination and reality, and without typical design method, such 
as sit analysis, plane and elevation in paper drawing. The stimulation of design depends on the 
media used, designer is able to image better design while see through the reality sit and walking in 
spatial scene.
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