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Applications are developing the sophisticated 
abilities to decode complex visual input, including 
discerning objects and faces and even recognizing 
individual people and discerning human emotions 
from facial expression.

COMPUTER VISION
Computing power is being built into more and more 
objects!smart cars, smart houses, smart appliances, 
smart clothing!and all of these things are becoming 
part of a connected world.

INTELLIGENT THINGS
From the blue dot on the map to the blue dot in the 
aisle, technology is evolving to give us greater precision 
in locating ourselves and the things around us.

LOCATION
Applications that provide a digital overlay on top of 
the physical world can enhance our experience and 
understanding of our environment.

AUGMENTED REALITYCOMMUNICATION
New technologies for communication between 
devices open up possibilities for more and more 
things to be connected.

NATURAL INTERFACES
As we move beyond the keyboard and mouse era of 
computing, more natural forms of interaction provide 
a foundation for new experiences and applications.

TECHNOLOGY
ENVISIONING
envisioningtech.com

Possible manifestation range

Estimate of technology maturation

EMERGING TECHNOLOGY ROADMAP
The physical and digital worlds are coming together, intersecting and overlapping in ways barely imaginable just a few years ago. New technologies 

hold tremendous potential for creative exploration, experience design, differentiated service offerings and disruptive modes of business.   
In this roadmap, we forecast some of the emerging technologies that will transform brand and consumer interactions in the years ahead.

These technologies allow data transfer using audio frequencies 
typically beyond the range of human hearing but detectable by 
smartphone microphones. Applications like ShopKick leverage 

sonic data streaming for indoor positioning, but more sophisticated 
data transfer applications are also possible, for example, triggering 

offers or downloading content.

SONIC DATA STREAMING

Wireless personal network technologies allow devices to be 
connected to other devices and networks in a limited range for 

long periods of time with minimal power consumption. A typical 
low power wireless device might run for months or years on a 

single button-cell battery. Several different standards fall in this 
category, including Bluetooth LE, Zigbee and ANT+. They have 
applications in healthcare, fitness, entertainment and security 

and are critical enabling technologies for Intelligent Things.

WIRELESS PERSONAL NETWORK

COMMUNICATION  ___

Using visible light, these technologies enable data transfer 
between a light source and a device. Invisible to the human eye, 

VLC mechanisms can be used for indoor positioning or streaming 
of data such as offers, images and even video.

VISIBLE LIGHT COMMUNICATION

This set of standards allows data transfer between two devices in 
close proximity or between a device and an NFC tag. It is used in 

contactless payment systems and may be a key enabling 
technology for mobile payments. 

NEAR FIELD COMMUNICATION

HAPTIC FEEDBACK
Tactile feedback technology which takes advantage of the sense of 

touch by applying forces, vibrations and motions to the user. The 
most common form of haptic feedback is the “vibrate” setting on 
mobile phones. Haptic feedback is widely used in gaming systems 
to provide additional engagement and better simulation of reality. 

Advanced haptic systems can allow users to share touches and 
gestures over networks. As the technology matures, possible 
applications include allowing shoppers to feel the texture and 

physical properties of a product remotely. 

GESTURAL INPUT
The ability to track a person’s body movements and fine gestures 
to control interactions. Microsoft Kinect introduced consumers to 
gesture-based gaming, and new devices like the Leap Motion are 

enabling subtler forms of gestural control. Applications include 
retail window displays, virtual mirrors, outdoor media and other 

touchless interaction points.

VOICE RECOGNITION
The ability to understand and translate voice commands is already 

widely available thanks to applications like Apple’s Siri and 
Google’s voice recognition API. Mobile hands-free and connected 
car applications will catapult this technology into everyday use. 

This technology is well suited to applications like drive-thru 
ordering, cooking apps and other hands-free scenarios.

GAZE TRACKING
The ability to detect where a person’s attention is focused. Gaze 
tracking has been used in analytics and security applications, but 

devices like the Tobii Gaze Tracker bring this technology to the PC 
level, and possibly as an embedded technology in future laptops 

and tablets. Near-future applications include retail displays, 
shopper analytics and gaming.
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HEADS UP DISPLAY
The information projected on a fighter pilot’s cockpit window is a 
well-known example of AR. These types of information displays are 
being integrated into car windshields, providing navigational data. 
Potential applications include location information integrated into 

connected car systems. 

Wearable systems like Google Glass are early indicators of the 
potential for wearable systems that allow people to overlay 

computer visualizations on top of a real-time view of the world. 
DARPA has invested in research into AR contact lenses. As these 

systems evolve, they have the potential to become our primary 
visual interface to digital content.

HEAD-MOUNTED DISPLAY

SPATIAL AR
Using projectors, spatial AR systems project computer 

information onto physical objects. Spatial AR relieves the user of 
any burden of carrying the AR system, and instead enables them 
to interact within an augmented environment. Spatial AR has 

potential for enhancing retail environments and enhancing 
business presentations and live events.

HANDHELD AR
Smartphones are a convenient and ubiquitous tool for enabling 

Augmented Reality. Stand-alone apps like Layar, PointCloud and 
Blippar allow people to interact with digital content triggered by 

markers or images. AR has been used by several brands for 
entertainment or novelty. A few brands and apps use AR to provide 

utility, such as Yelp’s Monocle. Handheld AR will continue to 
evolve as a useful tool for shoppers, providing product information, 

contextual offers and indoor navigation.

AUGMENTED REALITY LOCATION

VISIBLE LIGHT POSITIONING
Using imperceptible fluctuations in light transmitted from special 
bulbs, visible light positioning systems can pinpoint a user’s position 
based on proximity to the transmitter or triangulation of multiple VLC 
sources. VLC may become a key enabling technology for indoor 
positioning, shopper analytics and high-bandwidth content delivery.

GLOBAL POSITIONING
GPS is a widely used technology, but it continues to become more 
precise as it is enhanced. Today, most consumer GPS devices are 
accurate to within 10 meters. Planned enhancements promise to 
move that accuracy to within 1 meter. Applications include any 
location-aware marketing technology.

SONIC POSITIONING
Sonic positioning systems determine location by listening to signals 
beyond the range of human hearing from a transmitter whose 
location is known. Systems like Shopkick use sonic positioning to 
determine that users are in a participating store. Content can be 
served up depending on proximity to the transmitter. Sonic 
positioning is useful for indoor positioning and authentication.

By triangulating WiFi signals, systems can get a more precise 
location than from GPS alone. WiFi positioning is especially useful 
indoors or in other scenarios where GPS signals may be degraded. 
Applications include indoor positioning and location-aware 
content delivery.

WIFI POSITIONING

COMPUTER VISION  

OBJECT RECOGNITION
Identifying discrete objects in a variety of situations (e.g. different 
environments, lighting, orientation) is a difficult computational 
challenge. Over time, as this technology matures, it will be a key 
enabling technology in a variety of shopping experiences. For 
example, identifying an object in the real world in order to get 
product information or purchase it online.

FACE RECOGNITION
The ability to detect human faces is a well-established technology. 
Advanced face detection and tracking capabilities have enabled 
new consumer experiences, such as virtual mirrors. More advanced 
forms of face recognition technology can determine demographics, 
identity and even expression and mood. These advanced forms offer 
the potential to customize content and experiences and measure 
the impact on emotional reaction and satisfaction.

3D SCANNING
3D scanning allows a computer to build a three-dimensional model 
of a real object. Earlier generations of this technology required 
expensive equipment, but with the launch of Microsoft Kinect, 
developers gained access to a cheap, affordable 3D scanner. Along 
with the emergence of 3D Printing and Augmented Reality 
technologies, 3D scanning promises to revolutionize manufacturing. 

A key enabling technology for Augmented Reality systems, image 
recognition allows software to recognize a discrete image from a 
library of known images. This technology allows for content and 
experiences to be triggered by images, for example, providing 
product information, user reviews or pricing information for a 
product label or package.

IMAGE RECOGNITION

BIOMETRIC SENSORS
Sensors capable of monitoring people and their conditions are 
useful in a variety of situations. Personal fitness monitoring devices 
like FitBit rely on motion sensors to track activity. Security systems 
use biometric sensors such as retinal scanners and fingerprint 
detectors. Such biometric sensors may play an important role in 
near-future payment systems.

As computer systems have become smaller, they have become more 
portable. Already conditioned to carrying pocket computers in the 
form of smartphones, we will soon be sporting our computer power 
in the form of smart watches, smart jewelry and smart eyewear, e.g. 
Google Glass. Conductive fabrics hold the promise of literally 
weaving computational power and functionality into our garments.

WEARABLES

MESH NETWORKING
Mesh networks are distributed wireless networks which consist of 
small, cheap, low-power nodes. Originally developed for military 
applications, mesh networks are a key to developing massive, 
widespread connectivity. Automated cars, for example, may rely 
on mesh networks embedded in roadways to communicate with 
the road or may form ad hoc networks with other connected 
vehicles to perform critical safety and navigation tasks.

ENVIRONMENTAL SENSORS
Sensors are key building blocks in the Internet of Things. There are 
sensors for nearly every kind of condition imaginable. Common types 
of sensors include light, sound, motion, electrical and magnetic. 
When combined with mobile devices or networked microcontrollers, 
sensors give a device or system the ability to monitor surrounding 
conditions and respond to them.

INTELLIGENT THINGS 
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