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Executive Summary 
The Touch Screen is the most sophisticated computer access technology 
to-date, with the fastest growing market demand.  Touch-enabled 
technology is increasingly being accepted as the interface of choice for 
retail point of sale, restaurant systems, medical imaging, industrial 
monitoring, internet kiosks, Personal Digital Assistants (PDA’s), gaming 
machines, and marine electronics.  In addition, market demand is 
increasing for standard desktop and notebook computers with touch-
enabled access.  
 
Today, virtually all software requires some kind of pointing device. The 
Touch Screen is a technological advancement on traditional input and pointing devices used to access 
applications. Touch Screen technology virtually eliminates the need for the mouse and keyboard, 
depending on the circumstances.  Immediate results from using Touch Screen technology instead of the 
traditional mouse and keyboard include: 

·  computers can be used instantly by anyone, there is no training requirement; 
·  potential user-error reduction (no typing related errors etc.); 
·  smaller hardware footprint - space required for the mouse/keyboard is freed. 

 
The Touch Screen provides the most direct interface for the user available in the market today 
 
Gesture recognition is still in its infancy as an input technology.  However new products are arriving daily 
that utilize a variety of technologies, including optical imaging, to recognize human gestures as input.  
This is occurring with a range of devices including computers, Personal Digital Assistants (PDA’s) and 
mobile phones.  
 
NextWindow, a New Zealand-based designer and developer of touch and gesture screen technologies, 
has announced an optical imaging based ‘position recognition’ user-input technology that ‘sees’ the 
user’s finger or stylus, and interprets the touch point to enable the user’s application.  
 
The key benefits of NextWindow’s touch technology include the ability to scale effectively to large-scale 
screens, 100% image clarity (as there are no overlays required), touch accuracy, and anything can be 
used to create the touch (finger, gloved finger, stylus etc.). Early implementations have included touch-
enabling a 42” plasma display through glass, a 34” kiosk display and a 32” plasma display. 
 
A summary of the Touch Screen Technology features is provided in the table below: 
 

Feature 
Optical Imaging 
(NextWindow) Resistive Capacitive SAW Infrared 

Clarity of image 3 3 3  8  3  3 3  3 3 3  

Cost effective for large 
screens 3 3 3  8  8   8  8  
Resistance to vandalism 3 3 3  8  8  8  3 3   
No calibration drift 3 3 3  3  3 3  3 3 3   3 3 3  
Easy to manufacture 3 3 3  3 3 3  3 3  3   3  

Can be retrospectively 
fitted to existing screens 3 3  3 3  3  8   3 3  

Can use anything to create 
touch 3 3 3  3  3  3  3 3  
Touch Accuracy 3 3 3  3 3 3  3 3  3 3 3  3 3  
Off screen capability 3 3 3  8  3 (1) 8  8  
Sealable, resistant to dust 3 3 3  3 3  3 3  8  3 3  

 
Key: 3 3 3  excellent 
 3 3  good 
 3  ok 

 
8  Technology does not have this function, or 

Technology does not perform this function well. 
 

1. Projected capacitive allows off-screen usage. 
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This White Paper focuses on the NextWindow optical imaging technology (hardware and software) in the 
Touch Screen environment. A future White Paper will articulate the technology's uses and markets for 
gesture recognition.  
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Touch Technology  
Systems Integrators, Customers, and Designers must review and consider a range of functionalities and 
Touch Screen variables in order to select the appropriate Touch Screen technology. These variables 
may include screen size, input means (finger or stylus), sensitivity to touch, environment 
(indoor/outdoor), image clarity, and reliability.  There are traditionally four major types of Touch Screen 
input devices: 

·  Resistive; 
·  Capacitive; 
·  Surface Acoustic Wave (SAW); and  
·  Infrared. 

These technologies have their own distinct characteristics, both beneficial and disadvantageous. 
 
Now there is a fifth major technology - NextWindow's Optical Imaging solution.  The NextWindow Optical 
Imaging solution has substantial benefits over and above earlier technologies.  These benefits and the 
comparative technologies are discussed in the following sections. 
 

NextWindow's Optical Imaging Technology   see page 6 
Resistive Touch Screen Technology    see page 8 
Capacitive Touch Screen Technology    see page 9 
Surface Acoustic Wave (SAW) Touch Screen Technology see page 10 
Infrared Touch Screen Technology    see page 11 

 
See the Executive Summary, page 2 for a comparative summary of Touch Screen Technology features. 
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NextWindow’s Optical Imaging Technology 

NextWindow uses Optical Imaging technology to s̀ee' and record the touch point or recognise an off-
screen gesture. NextWindow's Optical Imaging technology uses a combination of custom line-scan 
cameras, digital signal processing, front or back illumination (depending on screen size) and algorithms 
to determine the point of touch. 
 
NextWindow's Touch Screen hardware can be adapted to touch enable any Flat Screen monitor, or 
glass surface and the software can integrate with industry standard Kiosk applications and/or web 
content pages 
 
NextWindow's Touch Screens are component based and do not use surface mounted or perimeter-
based technologies, therefore they are very cost-effective.  This is the ideal business solution for 
traditional applications such as point-of-sale, restaurant, medical imaging, industrial monitoring and 
kiosks.  Also, NextWindow's Optical Imaging solution scales effectively to touch-enable very large Gas 
Plasma and LCD displays.  These can be used for marketing presentations, interactive TV and 
advertising, large multi-purpose displays, and whiteboards. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

·  NextWindow Hardware 
NextWindow Touch Engine is a photonics-based technology that differs from the previous touch 
technologies in that it uses optical imaging techniques to s̀ee' and record the touch point. The 
hardware includes two line-scan cameras and a Digital Signal Processing (DSP) card. 

 
Two custom-made miniature line scan cameras are used to determine the touch point.  The cameras 
s̀ee' the user's finger or stylus by scanning along the surface of the display.   

 

Optical Imaging 

Advantages 

·  100% image clarity 

·  Cost effective for large areas 
·  No calibration drift 

·  Operation unaffected by Touch Surface scratching 
·  Easy to manufacture 

·  Can be retrospectively incorporated into existing screens 

·  Can use anything to create the ‘touch’ (stylus, finger, gloved 
hand) 
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NextWindow's Optical Imaging Technology, Hardware (contd…) 

 
 
The cameras' field of view is a line parallel with the surface of the touchable area (Touch Screen).  
Any stylus (or finger) positioned within 2 or 3 mm of the surface will be imaged. The two cameras 
image the touch point against an infra-red back light diffuser. The signal of the silhouette image is 
increased by subtracting the ambient light image, with the sidelights off, from the backlit image. The 
resultant images are multiplied by a normalising vector that results in a flat image response when 
there is no touch action. Touch actions will then produce a strong silhouette that is easily 
thresholded, the level of the threshold giving the controlled activation height. The controlled height 
function is enhanced by the camera field of view accepting both the direct image and the reflected 
image from the display surface thus allowing the touch point to be moved very close to the display 
surface, in fact closer than the sensor height. 

 
The touch centre is determined as the mean of the two touch edges and can be determined to a 
resolution of > 1/10 of a pixel by using interpolation methods. The actual touch position is 
determined by triangulating the centres from both camera modules. When a touch action is detected 
by the cameras, the touch point is calculated by triangulation and sent out via the built in serial or 
USB port. 

 
There are no overlays required for NextWindow's Optical Imaging, therefore image clarity is 
excellent – 100%.  In addition, NextWindow Touch Screens are not susceptible to scratching, are 
relatively easy to manufacture, and are relatively inexpensive and design-in to current screen 
technologies.  Any object can be used as a stylus and once calibrated, no further adjustment is 
required. 

 
·  Hardware Technical Specification  

See the Product Datasheets for individual Product Specifications. 
 
·  NextWindow Software 

NextWindow has developed software to run and install the Touch Panels, integrate with Kiosk 
Presentation software, and to display the Kiosk Content. 
 
The software products are packaged into three suites 

�  Installation Software 
�  Integration Software 
�  Content Display Applications 

 
NextWindow software runs on Microsoft ™ Windows Operating Systems Platforms (XP and 2000). 

 
For further details, see NextWindow Software, page 14. 
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Resistive Touch Screen Technology 

Resistive is the most common type of Touch Screen technology.  It is a low-cost solution found in many 
Touch Screen applications, including hand-held computers, PDA's, consumer electronics, and point-of-
sale-applications.  A resistive Touch Screen uses a controller and a specially coated glass overlay on 
the display face to produce the touch connection.  The primary types of resistive overlays are 4-wire, 5-
wire, and 8-wire.  The 5-wire and 8-wire technologies are more expensive to manufacture and calibrate, 
while 4-wire provides lower image clarity. Two options are generally provided: polished or anti-glare. 
Polished offers clarity of image, but generally introduces glare. Anti-glare will minimize glare, but also 
further diffuses the light, thereby further reducing the clarity. 
 

 
 
One benefit of using a resistive display is that it can be accessed with a finger (gloved or not), pen, 
stylus, or a hard object.  However, resistive displays are less effective in public environments due to the 
degradation in image clarity caused by the layers of resistive film, and its susceptibility to scratching.  
 
Despite the trade-offs, the resistive screen is the most popular technology because of its relatively low 
price (at smaller screen sizes), and ability to use a range of input means (fingers, gloves, hard and soft 
stylus). 
 

Resistive 

Advantages Disadvantages 

·  Relatively easy to manufacture ·  Can be scratched (need to 
replace screen) 

·  Loss of clarity of image (layers) 

·  Requires periodic recalibration 

·  Exponential cost to manufacture 
as screen sizes increase 
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Capacitive Touch Screen Technology 

Capacitive Touch Screens are all glass and designed for use in ATM's and similar kiosk type 
applications.  A small current of electricity runs across the screen with circuits located at the corners of 
the screen to measure the capacitance of a person touching the overlay.  Touching the screen interrupts 
the current and activates the software operating the kiosk. 
 

 
 
Because the glass and bezel that mounts it to the monitor can be sealed, the Touch Screen is both 
durable and resistant to water, dirt and dust. This makes it commonly used in harsher environments like 
gaming, vending retail displays, public kiosks and industrial applications. 
 
However, the capacitive Touch Screen is only activated by the touch of a human finger and a gloved 
finger, pen, stylus or hard object will not work. Therefore, it is inappropriate for use in many applications, 
including medical and food preparation. 
 

Capacitive 

Advantages Disadvantages 

·  Better clarity of image than 
Resistive 

·  Less prone than Resistive to 
vandalism (scratching etc) 

·  Must use a finger to initiate touch 
(electric current in finger) 

·  Requires periodic recalibration 

·  Multiple touches are averaged 
causing inaccuracy 

·  Some parallax possible 

·  Not as resistant to chemicals 

·  Exponential cost to manufacture 
as screen size increases 
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Surface Acoustic Wave (SAW) Touch Screen Technology 

Surface Acoustic Wave (SAW) Touch Screen technology provides better image clarity because it uses 
pure glass construction.  A SAW Touch Screen uses a glass display overlay. Sound waves are 
transmitted across the surface of the display. Each wave is spread across the screen by bouncing off 
reflector arrays along the edges of the overlay. Two receivers detect the waves. When the user touches 
the glass surface, the user's finger absorbs some of the energy of the acoustic wave and the controller 
circuitry measures the touch location. 
 
 

 
 
SAW Touch Screen technology is used in ATM's, Amusement Parks, Banking and Financial Applications 
and kiosks. The technology is not able to be gasket sealed, and therefore is not suitable to many 
industrial or commercial applications.   
 
Compared to resistive and capacitive technologies, it provides superior image clarity, resolution, and 
higher light transmission. 
 

SAW 

Advantages Disadvantages 

·  Better clarity of image than 
Resistive and Capacitive 

·  Must use soft object to enable 
touch 

·  Can not be completely sealed 
(affected by water and dust) 

·  Surface contaminants cause 
dead spots 
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Infrared Touch Screen Technology 

Infrared Touch Screen technology relies on the interruption of an infrared light grid in front of the display 
screen. The touch frame or opto-matrix frame contains a row of infrared LED's and photo transistors, 
each mounted on two opposite sides to create a grid of invisible infrared light. 
  

 
 
The frame assembly is comprised of printed wiring boards on which the opto-electronics are mounted 
and is concealed behind an infrared-transparent bezel. 
 
The bezel shields the opto-electronics from the operating environment while allowing the infrared beams 
to pass through.  The infrared controller sequentially pulses the LEDs to create a grid of infrared light 
beams. When a stylus, such as a finger, enters the grid, it obstructs the beams.  
 
One or more phototransistors detect the absence of light and transmit a signal that identifies the x and y 
coordinates.  Infrared Touch Screens are often used in manufacturing and medical applications because 
they can be completely sealed and operated using any number of hard or soft objects. 
 
The major issue with infrared is the s̀eating' of the touch frame is slightly above the screen.  
Consequently, it is susceptible to èarly activation' before the finger or stylus has actually touched the 
screen. The cost to manufacture the infrared bezel is also quite high. 
 

Infrared 

Advantages Disadvantages 

·  Excellent clarity of image 

·  Less prone to vandalism 
(scratching etc) 

·  Expensive to manufacture 
(number of Light Emitting 
Diodes ( L̀EDs') required) 

·  Overly sensitive, touch can be 
sensed before screen touched 
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NextWindow Optical Imaging Implementations 
NextWindow currently has two core optical imaging solutions: 

·  Touch Kiosks - Interactive Self Service Touch Display 
·  Touch Frames 

Touch Kiosks - Interactive Self Service Touch Display 

The NextWindow Interactive Self Service Touch Displays are touch-interactive solutions (traditionally 
known as Kiosks) providing the ability to integrate responsive content with a Touch Screen.  
 
The Touch Panel provides a touch responsive area around the Display or “on-screenº area - used for 
touch icons for navigation, content short-cuts etc.  Touches made within the on-screen area (over the 
Display or Monitor) are interpreted as mouse actions. Touches made to the off-screen area (or Touch 
Panel) provide programmed responses. 
 
NextWindow's future development plans for this product line include miniaturisation of the components.   
 
Applications particularly suited to this range of solutions include self help customer service 
environments, which could potentially provide the following range of services to customers: 

·  information; 
·  requests/bookings; 
·  purchasing goods. 

 
All can be provided without requiring any staff interaction!  Therefore, this has the added cost benefit of 
reducing/eliminating human resource requirements. 
 
The Touch Kiosk products can be used to provide: 

·  touch-enabled LCD, CRT or Plasma Display,  
·  touch-enabled display on a glass surface using Rear Projection 

 
All solutions can be mounted: 

·  on a wall, 
·  within a “Kioskº, or 
·  a glass surface e.g. Shop Window, or Display Cabinet 

 
Active Touch Areas 

The NextWindow Touch Screen incorporates a unique solution - 
the entire surface within the Touch Screen frame is touch 
enabled.  This provides an On-Screen Area and an Off-Screen 
Area or Touch Panel 

 
·  On Screen Area  

The On-Screen area is the surface area over the Display 
(Monitor).  Touches to this area are interpreted as mouse 
actions.  In the example to the right, the dark area is the 
Display (Monitor). 

 
·  Off-Screen or Touch Panel Area 

This is the total surface area inside the frame excluding the On-Screen Area (the area over the 
Display).  In the example above, the dark area in the middle of the Frame is the Display 
(Monitor). The Touch Panel area extends the touchable surface beyond the area of the physical 
display monitor.   
 
Static pictures, icons or buttons can be shown in the Touch Panel.  These pictures/icons/buttons 
can be programmed to be touch sensitive areas – making the artwork around the Display 
(Monitor) touch responsive.  This can be used to provide content displays on the Display 
(Monitor) when the pictures/buttons/icons are touched. 
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Touch Frames 

NextWindow's Touch Frames can be used to touch enable any flat panel display (FPD) providing a 
touch responsive surface with a mouse driver.  NextWindow is focusing on providing this technology to 
the large area display market (10.1º and above).  NextWindow is continuing to develop this module with 
the view to touch-enabling smaller screens in the small and medium display markets (e.g. PDA's, mobile 
phones and PC Tablets).  This module may be used as: 
 

·  licensable technology for screen manufacturers - providing touch capability for screens at 
the point of manufacture;  

·  retro-fit – used to touch-enable existing Flat Screen Displays. 
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NextWindow Software 
NextWindow has developed an optical imaging solution that utilizes optical imaging hardware (the Touch 
Engine) and in-house developed software. NextWindow's optical imaging technology can easily be 
integrated into new and existing touch environments. The hardware can be adapted to touch enable any 
Flat Screen monitor, or glass surface and the software can integrate with industry standard Kiosk 
applications and/or web content pages. 
 
NextWindow has provided Touch Engine software as an interface between the Touch Engine, the client 
program and the user, see below for further details. 
 
The software products provided to support implementation of NextWindow's solutions are packaged into 
three suites, see the following sections for further details: 

 
·  Installation Software   see page 15 
·  Integration Software   see page 15 
·  Content Display Applications  see page 16 

NextWindow Touch Engine Software 

The Touch Engine Software is the interface between the Touch Engine Hardware, the client program 
and the user. Touch Control is the key bridge that enables the Panel, and Kiosk Content to work 
together responding to touches and displaying content.  When users touch the Touch Screen, the Touch 
Control translates the user touches into mouse movement and clicks, or creates events from the pre-
defined panel buttons. These movements and events are then passed by the Touch Engine Software to 
the Kiosk Content for action. 
 
Touch Engine Software enables the interface between users touching the Panel (Flat Panel or 
Interactive Displays) and the content that is returned in response to the user touch action.  The Touch 
Engine software translates touch gradients and takes the associated programmed parameters and 
settings and passes them as events to the Kiosk Software which in turn responds displaying the required 
content. 
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Installation Software 

The NextWindow Touch Screen is a robust end-user interface.  The Touch Screen is set up when it 
leaves the factory. Depending on shipping and other installation factors, the Touch Screen may need to 
be re-set up when it is installed, or if it has received a significant shock or impact blow.  NextWindow has 
developed two programs for use to support installation of the Touch Screen: 
 

·  Camera Scope 
·  Calibrator 

 
See below for further details: 

Camera Scope 
NextWindow Camera Scope software shows what the Touch Screen camera can see.  The 
Camera Scope software is used by installers to check the cameras or to assist with camera 
adjustments. 

Calibrator 
NextWindow has developed Calibrator for installers to use when mounting Touch Screens.  
Calibrator maps physical touching on the Touch Screen to a pre-defined set of co-ordinates, 
checking that the Touch Screen cameras are reading the touch co-ordinates correctly.  The 
calibration data is used when passing Touch Events to and from the Touch Control. 

Integration Software 

The NextWindow Integration Software suite enables web designers and programmers to integrate Kiosk 
content with the Touch Panel.  This software can either be used with the NextWindow content 
applications FED, and Keyboard, or with commonly available Kiosk Programming tools, e.g. NetKey and 
Kudos. 
 
The NextWindow Integration suite includes: 

·  Touch Control    see page 14 
·  Panel Designer   see page 16 
·  Touch Events    see page 16 
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Panel Designer 
The NextWindow Panel Designer enables installation of completely customised panels that 
can be used with the NextWindow Touch Screen. 
 
The Panel Designer is used in conjunction with a graphics application such as Photo Illustrator. 
The user designs their display panel (artwork) using a tool such as Photo Illustrator, drawing 
icons, menus, pictures, and other graphical representations of 'touch points.' Once completed, 
the panel design is overlaid on the Panel Designer software. The web designer then simply 
applies computer instructions which direct the system to the appropriate HTML page, database 
page, video clip, or other content when the user touches the panel. 
 
Panel Designer enables web designers to easily "tell the computer" where all the buttons in the 
printed panel are and what they do. Panel Designer gives a WYSIWYG look and feel, allowing 
zoom in and out of and scroll around an image of the panel. 
 
Panel Designer enables the creation of rectangular touch sensitive areas and the placement of 
an indicative monitor.  The rectangular areas have associated parameters that are configurable 
to respond to events. The rectangular areas are the off screen buttons on the panel artwork. The 
Panel Designer creates an XML file which the NextWindow Touch Control reads.  Web 
Designers use the Panel Designer to connect the Kiosk Content to the NextWindow Touch 
Control. 

Touch Events 
The Touch Control has two events that can be utilised by Kiosk Display Software.  
 
·  OnAreaTouch 

Used each time a touchable area is touched, sending the parameters associated with that 
area to the Kiosk Display Software. The touchable areas and their parameters are defined in 
a Panel File and can be edited with the Panel Designer. 

 
·  OnData  

Reports when a user touches the Kiosk or touchable surface.  It is generated when a user 
contacts the panel with their finger or pointing device, whilst they are move around it (while 
touching), and when they lift it off. This event is used whenever any part of the Touch Panel 
area is touched sending all the co-ordinate data for that touch. 

 
OnData is used for complex applications (like painting programs, and the calibration 
program). 

Content Software 

The content applications enable web designers and programmers to create and display Kiosk 
Content.  NextWindow content applications work seamlessly with the NextWindow Integration 
Software. 
NextWindow has developed two content applications: 

·  FED    see below 
·  Keyboard   see page 17 

FED 
FED is the NextWindow Kiosk content application that displays web based kiosk content pages.  
It presents web pages in response to users touching the Touch Panel area.  Designed with a 
simple and robust user interface, it allows users to easily execute web based interactive kiosk 
applications through the Touch Panel.  
 
FED is positioned to be used when there is existing content that the user will interact with.  It is 
not a content design tool; it is a tool to allow users to interact with content pages via a touch 
panel.  With FED no additional programming or scripting is required to interface with the Touch 
Control.  
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Keyboard  
Keyboard is a customisable touch panel on-screen virtual keyboard that can be used with Kiosk 
content pages.  It is used to provide a keyboard interface to the end users.   
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For more information or to contact NextWindow: 
www.nextwindow.com 
 
mailto: info@nextwindow.com 
 
Phone: +64-9-353-6608 
Fax:     +64-9-353-6609 

 
 
 
 
 
 

 
 
 
 
Notes: 

1. This product is not designed to be used where physical harm or damage could result from improper use, for example in medical devices 
with life support functions, or safety equipment (or similar applications where components failure would result in loss of life or physical 
harm). 

 
2. NextWindow Optical Imaging Technology is subject to Patents pending. 

 


