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MAXIMUS                                                                                      

MAXimum fidelity Interactive Multi User display Systems 

1. Project Overview 

The aim of the project MAXIMUS is to address a full high dynamic range 

visualization pipeline starting with high dynamic range material and light 

acquisition, providing a high dynamic range light simulation and rendering 

component and finally displaying maximum fidelity image quality with color 

gamut enhanced high dynamic range projection technology to bring the total 

dynamic range to over 5.000.000:1. 

 

Figure 1: Enabling technologies for the MAXIMUS high dynamic range visualization pipeline. 

MAXIMUS will demonstrate these capabilities in the professional application fields: 

car design, especially interior car design with an emphasis on lighting effects and 

architectural and industrial design especially in-room light design. To allow 

professionals and customers to work together and to easily configure lights, materials 

and objects new natural multi-user interaction techniques will be developed within 

MAXIMUS to round off the developments into an innovative and beneficial application 

for the above mentioned markets. 

 

Hardware Setup 

The illustration below indicates the hardware setup considered appropriate for both 

user groups: 

 

Figure 2: Setup of the MAXIMUS system. 

The solution involves the utilization of two screens, one vertical (which we call the 

"wall") and one horizontal (which we call the "table"). The latter is primarily used for 
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collaborative design review and the former for 3D presentation, though they can be 

used simultaneously.  

An example usage of the system would be the review of a building. In this case the 

table would show 2D plans of the building while the wall presents a 3D view of the 

same environment. The table is touch-sensitive, allowing the user to easily navigate a 

camera through the building by pointing or dragging to a new location. As he or she 

does this, the wall updates the 3D view according to the new camera 

position/orientation. Re-positioning objects and light sources or changing light 

intensities is also possible by interacting with the table. Additionally, and in response to 

the architects request for a ‘creative desk’, the table will allow for modifications of plans 

by providing ‘redlining’ functionality, where the user can sketch over existing, scanned-

in drawings. 

 

User Interface and Input Devices 

The Puck 

The horizontal table will utilize a ‘puck’ style of graphical menu which can be ‘thrown’ 

between users situated around the table. The puck acts as a toolbox from which 

commands can be found and applied. Crucially, although multiple users can annotate 

using pens, a single user is in charge of the toolbox. 

 

Users Fingers and Pen 

Since the table is touch sensitive the users will be able interact with their fingers. As 

additional input devices Anoto Pens are used, since the precision of a finger will not be 

accurate enough to draw annotations. 

 

"Squeezy Ball" 

The vertical screen will use an innovative "Squeezy Ball" style interface device which 

will allow users to interact with items and change their ‘quality’, e.g. objects on / off, 

intensity of lights. As it is tracked in 3D space, the ball essentially acts as a 3D cursor 

which ‘glues’ itself to objects when within reasonable proximity. 

  

Figure 3: Left: The puck for interaction with the table: Right: Powerwall interaction with the "Squeezy Ball". 
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2. Current State of Development 

The current state of the technological development is summarized in the following. 

 

First Integrated Prototype: Full HDR Pipeline 

Development during the first work period strived to investigate technologies for the 

different constituents of the pipeline independent of each other. Starting separately 

from the beginning of the project, these threads have now, at the end of the second 

period, come to a stage where they can seamlessly be connected to form a first 

prototype of the HDR pipeline, ranging from material acquisition, over interaction 

techniques allowing for intelligent interaction with the model, to efficient and realistic 

rendering, and the final projection in HDR quality. 

 

HDR Acquisition Technologies 

A key performance indicator, the Sensor Simultaneous Dynamic Range, has been 

defined, and the HDR sensors have been validated successfully against this indicator. 

By developments in the second project period, the Sensor Simultaneous Dynamic 

Range has increased by a factor of 150, which can indeed be considered as a 

breakthrough for the project.  

 

Multi-user Natural Interaction Techniques 

The interaction constituent of the pipeline is a new generation Multi-Touch tabletop 

hardware with A0 size horizontal and vertical projection displays (see Figure 4).  

  

Figure 4: Left: Multi-user interaction with the MAXIMUS system. Right: Multi-touch tabletop and vertical screen with 

Squeezy-Ball prototype. 

Multi-touch input relies on infrared light and implements the laser-light plane approach 

to detect multiple fingers and track them over time. The new prototype of the Squeezy-

Ball now being part of the MAXIMUS system is equipped with three kinds of sensors, 

which are an air pocket pressure sensor, a secondary device button, and a rotation 

sensor with gyroscope. 
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Rendering 

Consistent integration of the PRT and Ray Tracing solutions into a Hybrid Rendering 

System has been achieved, while the performance of our Ray Tracer could significantly 

be improved by porting it to the GPU (see Figure 5). First renderings using a measured 

BRDF are now possible, although not yet in real-time. A first version of support for the 

projector dimming systems has been implemented. 

 

 

 

Figure 5: Rendering of IDG Mustang model using our static PRT engine after the first period (top left) and using our 

current hybrid rendering approach (PRT + Ray Tracing, please note the ray traced reflections on the ground) (bottom 

left). The hybrid rendering took 10 sec. at 2000x1200 resolution (1000x600 2x supersampling) on a GeForce GTX260. 

Right: Reference HDR photograph. 

 

HDR Display Technologies 

The work on the HDR development, color accuracy, and extended color gamut features 

have been executed as expected, providing QXGA resolution at 2000lm and a dynamic 

range of 5.000.000:1, with a color gamut 30% larger than EBU as well as 16 bit input & 

processing (see Figure 6). 

 

Figure 6: First HDR projector prototype. 


