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ABSTRACT
In this paper, we aim to draw attention towards wake words. Wake
words are an integral part of every request addressed to Intelligent
Personal Assistants (IPAs). Currently, a request made to an IPA is led
by wake words, making a conversation with an IPA more tiresome
than a conversation with a human being. The main question we
pose in this paper is, whether we can eliminate the use of wake
words at least in specific contexts. Based on our experience with
IPAs we propose three less burdensome alternatives that avoid
the need for speaking wake words in some cases. Based on these
approaches we discuss how to design seamless conversations with
IPAs.
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1 INTRODUCTION
The basic function of an Intelligent Personal Assistant (IPA) is to
perform a search or to execute a task requested by the user. Cur-
rently every IPA has a wake word or set of wake words available for
the user to select from. Wake words are generally used to initialize
the IPA to listen to the subsequent user request.

Current IPAs use a sequence of one or two words as wake words.
They are typically words that are easy to remember and articulate.
Often, wake words contain the name of the company or application.
To execute a particular request the IPA needs some measure to
identify requests addressed to it. For determining the user’s requests,
they are dependent on cues from the user. In every request, these
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wake words serve as the required cue. In the absence of wake words
the system would not be able to detect if the utterance was directed
towards the IPA.

To capture wake words, the IPA is constantly listening. After
recognizing the wakewords the IPA initiates the process of listening
and recording sound until it detects a few milliseconds of silence.
The silence serves as the second cue, indicating the end of the
request. As soon as the IPA detects the end of the request, it sends
the recorded audio to the cloud for interpretation. Based on the
interpretation, a response is sent to the IPA from the cloud and is
given to the user [9].

Another alternative for wake words offered by current IPAs are
follow-up options. The follow-up mode keeps the device attentive
for a number of seconds after making a request. This technique
provides some relief to the user, but, technique is only helpful if
the follow-up request is made within a few seconds. Unfortunately,
this tight time constraint is supposedly keeping the technique from
becoming more broadly used.

Although, in prior research IPAs have been longitudinally studied
with diverse users and in different contexts [6–8, 11, 15, 16], to the
best of our knowledge, issues related to wake words have not been
emphasized before.

2 USABILITY PROBLEMS OF WAKEWORDS
The first obvious problem with wake words is their mandatory
placement at the beginning of every utterance directed towards the
IPA. However, sometimes we are accustomed of placing the name
of the addressee at the end of the sentence. Thus, while interacting
with the IPA, it creates a burden on the user to frame each sentence
in such a way that the IPA gets the cue [8, 11].

Due to the inconvenience of uttering long wake words some
users have found their own hack and formed wake words that are
easier and funnier than the original. Particularly, for the wake word
“Ok Google” users have come up with combinations like “Boo boo”,
and “Egg Noodle,” etc. [18]. Users have reported about the “mouth-
fulness” and “creepiness” associated with wake words [1][17]. Also,
some users do not like the robotic nature of wakewords[17]. Among
all the IPAs currently only Amazon Alexa provides three options
for selecting wake words and Microsoft Cortana allows the user to
add their own personalized wake words [10].

In the general human-human communication, we have the free-
dom to place the name of the addressed person either before or
after the request. In certain cases, the name can even be omitted.
For instance, consider the following scenario, in which only Ben
and his mom are currently in the house.

(1) Mom: “Could you please turn the radio on?”
(2) Ben: “OK, mom.”
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(3) Mom: (after turning on the radio) “Thanks.”
(4) Mom: (after 10 minutes) “Could you please change the sta-

tion?”

In this scenario, the name is not mentioned in any request. In
the first and fourth utterance Ben understands that his mom is
addressing the request to him. Furthermore, in the fourth utter-
ance, his mom does not have to define the context again and it is
understood by Ben that she is talking about the radio. Similarly,
while interacting with an IPA, in many cases the user should not
be required to restate the context again and again. Also, in the
conversation above, the sentence structure in the first request is
grammatically incorrect, but it is clearly understood by Ben. Unfor-
tunately, while dealing with an IPA it is mandatory for the user to
follow the grammar rules, start with a wake words and followed
by the actual request.

In probably all cultures there is a tradition of assigning pet names
or nicknames to family members. Such names are generally short or
melodic. For instance, mom instead of mother in the above example.
But, in the case of IPAs there is no provision for assigning a short
name. Simply abbreviating the predefined wake words, e.g., just
saying “Google” is not sufficient to trigger the IPA; the user has to
utter the sequence completely. The same problem applies to the
sequences “Hey Siri,” “Hey Cortana,” and “Hey Bixby.”

Even though IPAs only have to recognize fixed wake words, some
IPAs perform this task poorly. Sometimes, an IPA is also triggered
by similar-sounding words or names. As reported in articles and
forums, IPAs are unintentionally waking up when they hear words
or names identical to wake words[2, 4, 12]. Further, name clashes
lead to suffering and frustration formany. In some cases children are
victims of these uncustomizable wake words. Due to this annoyance
some are even changing their names [14]. Also, some people are
now potential targets of bullying and awful jokes [3, 5].

3 PROPOSED SOLUTION
Inspired from our approach in daily conversations, we would like to
propose three solutions. These solutions are based on the duration,
the context and learning from previous conversations.

3.1 Dedicated Mode for Interaction
During telephone conversations, every sentence said by one com-
munication partner is assumed to be addressed to the other commu-
nication partner. If the user is having a longer conversation with the
IPA, the user can verbally request the IPA to switch to a dedicated
mode of conversation.

In this mode, the device listens to user’s requests explicitly. The
IPA could have a provision of directly responding to the user re-
quest. This form of conversation is similar to having a telephone
conversation with another person. If the IPA does not receive any
request after a particular time interval, it switches back to normal
mode.

In this mode a problem arises, when a third person needs an im-
mediate attention of one of the person in conversation. If the person
suddenly switches the conversation to the third person, keeping
the IPA “on hold”. This scenario of holding up and switching the
conversation could be difficult to implement reliably.

3.2 Context-Specific Request Seeking
Most often in some context, users are likely to opt for certain com-
mands only. In such contexts, it is very unlikely that the user will
request for something completely distinct or out of context. For
instance, consider the context in which the IPA is assisting the user
for cooking. In this context, the user is likely to request instruc-
tions that are related to the current activity of cooking. Thus, the
probability of commands like the next step, the previous step, etc.
is higher.

Context-specific conversations very often occur in human-human
conversation. Based on the established context, the further con-
versation is built up. Moreover, after establishing the context the
participants do not continue to address each other by name. The
example discussed above, Ben and his mom engaging in a short
conversation shows this reliance on context.

To make the conversation between IPA and human more “hu-
manlike,” after setting up the context, the IPA would be seeking for
the most likely requests related to the current context. For doing
so, the IPA could cache the requests used in the current context to
establish a model of probabilities of certain utterances in the given
context. If the request is related to the ongoing context it would
then not be mandatory for the user to add wake words.

3.3 User Recognition and Learning
User recognition, i.e., identifying the user by relying on properties
of the voice, is an underutilized function in IPAs. By recognizing
the voice, the IPA could keep track of who is making an utterance.
For performing this, first the IPA recognizes the user’s voice, next
it speculates the upcoming request by learning from the previous
requests of the user. This technique would give a “humanlike” im-
pression to the conversation. In this mode the IPA will seek for a
specific set of commands considering the current state. The IPA will
execute a request, even if the user says that particular command
only.

4 CONCLUSION
An important issue that has to be addressed in seamless conversa-
tions is how privacy is ensured. Currently, wake word detection is
performed locally and the subsequent recognition and execution
is performed online [13]. If the system continuously recognize ut-
terances of the user then we need to also ensure the privacy of the
users. One way of ensuring privacy is to enable the IPA to recognize
and execute some commands locally.

In order to initiate any of the above solutions, the user has to
explicitly select a particular mode. This change of mode, is specif-
ically notified to the user through a change of a voice tone of an
IPA or through the change color in graphical interface.

As IPAs are becoming ubiquitous, it is necessary to make the
interaction with them seamless. To make interaction with IPAs “hu-
manlike” it is mandatory to reduce the use of wake words and make
them customizable. In this position paper we discussed the impor-
tance of wake words, usability problems with them and solutions
we can adopt to overcome it. Certainly, developing and evaluating
these approaches in detail is future work.
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