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Ambient intelligence is an environment where each of your devices and services is interconnected
through artificial intelligence (AI), offering far more capabilities than any single service or device could.
In this paradigm, AI understands the state of your environment and your preferences, helps you when
you need it, and recedes into the background when you don't. Imagine a smart picture frame that shows
you your personal schedule as you approach it, interacts with a third-party weather service to proactively
make a suggestion for what to wear, and reverts to artwork as you walk away.

Amazon is just one of many companies investing in ambient intelligence. We're making it easier for
developers and partners to build devices and services that integrate deeply with our products. We believe
that a truly ambient environment will include many different technologies and voice AIs working
together, seamlessly, in a customer's household. Amazon understands that developing ambient
environments requires support and knowledge from the entire industry — so we sponsored the Voice
Interoperability Initiative to support and accelerate voice AIs working together. 

AIs Working Together
In a world with multiple voice services, each with different capabilities, we believe customers should
have the freedom to choose their preferred service. To this end, Amazon, along with leading technology
companies, announced the Voice Interoperability Initiative (VII) just over two years ago. VII now has
over 90 members committed to providing customers choice and flexibility to interact with multiple voice
services. Our aim is to deliver this experience through simultaneously available voice services, each with
their own ‘wake word’ or invocation name that enable customers to talk to the service of their choice by
simply saying its name.

Bringing together many different technologies and having voice services working together in ambient
environments introduces new challenges for product and voice agent designers. To understand how
simultaneously available voice services can work together on the same product, Amazon published a
Multi-Agent Design Guide (MADG) with the input of VII members. The MADG provides design
recommendations and best practices for delivering delightful customer experiences with multi-agent
devices.

The MADG paves the way to natural voice interactions with agents. For example, it should be clear to
customers which agent is listening so they can direct the question they are asking or command to the
intended agent. Also, when a user is in a conversation with one agent, interruptions from other agents
should be limited, much the same way we limit interruptions when we engage in human conversations.
The MADG covers these topics and also introduces new concepts such as Universal Device Commands
(UDCs) and Agent Transfers.

UDCs allow a person to ask any agent on a device to perform certain functions, such as stopping music
playback, which is helpful when it is unclear which agent was initially asked to play music because the
person who started the music has since left the room. An Agent Transfer redirects to another agent on the
device when a user asks an agent to perform a task that it cannot fulfill. In this case, the agent
automatically initiates a dialog with another agent that may be able to fulfill the task. UDCs and Agent
Transfers improve the customer experience in ambient environments by helping accomplish what the
customer wants when multiple voice agents are involved.
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Amazon has recently announced two new technologies that support agent interoperability on a single
product that are consistent with the principles outlined in the Multi-Agent Design Guide: Alexa Custom
Assistant (ACA) and the Multi-Agent eXperience (MAX) Toolkit.

ACA is a comprehensive new solution built directly on top of Alexa technology that lets device makers
and service providers create intelligent assistants tailored to their brand personality and customer needs.
It provides companies with access to world class, always-improving voice AI technology, customized
with a unique wake word, voice, skills, and capabilities. The brand's assistant also seamlessly coexists
and cooperates with Alexa, providing customers the benefit of an intelligent assistant that is their product
and services expert, while Alexa provides the familiar experiences they already know and love.

MAX Toolkit includes an agent-agnostic MAX Library middleware that enables your agent and cloud
services to coordinate and interoperate with other agents. MAX models conversations between people
and agents in much the same way that people engage in conversations with one another. It also provides
methods for coordinating potential simultaneous speech output by multiple agents. For example, if the
user has asked an agent to remind them of something later in the day and that reminder is about to occur
while another agent is speaking, the reminder speech can be queued to be output after the speaking agent
finishes.

Both ACA and MAX facilitate the integration of multiple agents on products in ambient environments.
Use ACA to host your brand agent if you do not have a voice agent infrastructure. Or consider MAX
Toolkit to integrate your agent and its cloud services alongside other agents and Alexa on your product.

Multi-Agent Examples
Today, customers can interact with Alexa and other agents on a number of devices, including Facebook's
Portal devices and Deutsche Telekom's Smart Speaker Mini. There are also devices from Orange,
Xiaomi, OnePlus and more as well as in vehicles from Audi, BMW, VW, and Nissan where voice agents
co-exist. That's the beauty of ambient intelligence done right — it enables developers to bring together
different solutions into a unified, delightful customer experience.

The Future of Ambient Intelligence
In the coming years, a large number of homes and work places will have ambient intelligence that will be
able to learn about your environment and preferences and act on those insights in ways that are useful to
you. Ambient environments consist of many different technologies and voice agents that work together
seamlessly on, and across, devices. VII, MADG, ACA and MAX Toolkit are making it easier for
developers and partners to build devices and voice services that work well together in serving customer
needs.
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