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IS Have you visited the COVID-19 outbreak area within
the last 14 days?

5 Has any family been diagnosed with COVID-19 within
the last 14 days?

B Have you visited overseas within the last 14 days?

Figure 1: Flow Human system overview: (a) Flow-based dialogue authoring tool; (b) Digital human with conversational behavior
and feedback form UL and (c) The photograph of a user interacting with Flow Human embedded in the Kiosk (as an use case).

ABSTRACT

In this poster, we present Flow Human, a no-code system that
generates conversational behavior of digital humans from the text.
Our users only need to build a conversation flow they want to talk
to customers using the flow-based authoring tool we developed.
Our system then automatically generates the verbal and non-verbal
behavior of digital humans along the conversation flow, interacts
with customers, and collects feedback. We believe that this work can
serve the potential to be distributed to various services that have
not been introduced because of the challenging task of controlling
multiple factors in digital humans (e.g., conversation flow, co-speech
gestures, and facial animation).
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» Human-centered computing — User interface toolkits; Per-
sonal digital assistants.
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1 INTRODUCTION

Today, people expect digital humans to behave like humans because
they have a human-like appearance [Kim et al. 2021]. Therefore,
there is a desire in the industry to replace real people by allowing
digital humans to play a social role in repetitive tasks or hazardous
sites (e.g., Infectious disease screening explainer). However, develop-
ing digital humans that allow users to engage in social interactions
is challenging. This is because there are many factors to consider in
order to imitate real human capabilities [Hartholt et al. 2013]. The
industry, for example, may be able to play digital humans’ voice
with sound devices but may not be prepared for the conversational
behavior (e.g., mouth movements, hand gestures) that accompanies
the voice, i.e., software-side factors. In this case, people may lose
trust in digital humans and not have meaningful interactions.

We present Flow Human, a no-code system that automatically
generates digital humans’ conversational behavior. We developed a
flow-based authoring tool to allow users to build a conversation flow
to be spoken by digital humans. Our system uses dialogue phrases
to generate mouth movements and hand gestures accompanying
the voice. Thus, our users can provide compelling digital humans
to their customers by building only the conversation flow. We also
provide a customer feedback collector to enable users to apply our
digital human to various contexts (see Section 3). The main novelty
is that we are the first to present a no-code digital human system
for conversational behavior. The goal of this work is to improve
the difficulty of introducing digital humans in a user-friendly way.

2 IMPLEMENTATION

Flow Human system consists of three parts: (1) Flow-based dialogue
authoring tool; (2) Conversational behavior of digital human; and
lastly, (3) Collecting customer feedback. Our Flow Human is a
lightweight system that is deployed as a web page. We provide a
demonstration video (https://youtu.be/z9camFP59YE).
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Figure 2: Architecture of the Flow Human System.

2.1 Flow-based Dialogue Authoring Tool

Our system requires users to do only two tasks: (1) selecting a
digital human and (2) creating a conversation flow for their cus-
tomers. To begin with, users create a digital human to interact
with their customers. Users can choose the embodiment and voice
of digital humans according to their service type or preferences
from our library. Our digital humans have dynamic behaviors (e.g.,
eye-blinking, head movements, and idle behaviors) that are not
bound by the conversation flow. The selected digital human is then
displayed alongside the flow editing tool on the same page.

Users then build a conversation flow using a flow-based author-
ing tool (see Figure 1 (a)). A conversation flow is a set of visually
connected dialogue nodes. These nodes are divided into two types.
The first is a normal chat node where users can write a dialogue list.
The second is the feedback request node, where users can write dia-
logue and parameters for collecting customer feedback (e.g., typing
a message, selecting an item, and weighted value). Our users can
drag and drop these nodes onto the canvas and connect their two
edges to build a conversation flow to be spoken by digital humans.

2.2 Conversational Behavior of Digital Human

In this work, we generate lip motions and co-speech gestures that
accompany the voice among the conversational behavior of digital
humans. Our system uses the dialogue phrase, which is text data,
typed by the user passed from the conversation flow. First of all,
for voice generators, we used a text-to-speech API 1. Our system
then uses the generated voice file to animates phoneme-based lip
motion with 7 mouth forms and intensities ranging from 0 to 100.

For the co-speech gesture, we modified text-to-gesture rulemap
method [Ali et al. 2020]. This method first obtain (text, pose) pairs
from public monologue videos using Speech-To-Text and pose esti-
mation. In second step, pose sequences are chunked and mapped to
predefined set of gesture animations. Reason being pose sequence
from videos are usually noisy hence unusable directly. We added
total of 2035 new gestures with 1025 for male and 1010 for female
style. Sentence-BERT [Reimers and Gurevych 2019] model is used
to improve the contextual and semantic text matching at runtime.

https://www.ncloud.com/product/aiService/cpv
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2.3 Collecting Customer Feedback

Our system provides various types of feedback forms to customers
when the current node of the conversation flow is the feedback
request node (see Figure 1 (b)). Customer feedback can be used to
control the conversation flow using the selected items or weighted-
value during the interaction, or for post-analysis.

3 USE CASE

3.1 Survey and Screening Process

Flow Human can conduct in-depth interviews and elicit active
responses. Our conversation flow can be branched based on the
respondent’s answers and/or weighted values, making it easier to
ask additional questions and provide quick feedback. Furthermore,
thanks to various and appropriate feedback by branched sub-flows
and weighted values, our system can induce the active participation
of respondents tired of repetitive tasks.

3.2 FAQs and Support

Digital humans can replace customer service personal. Users can
build a conversation flow by organizing frequently asked questions
from their customers. Thus, if a customer interacts with a digital
human, they can request feedback without waiting time.

3.3 Product and Service Explainer

Users can build a conversation flow that introduces products and
deploy digital humans in their stores or websites. Then customers
can always hear the product introduction and only listen to what
they are questions about the product. Furthermore, our system
would be helpful to find out what features their customers were
interested in without the influence of employees’ gaze.

4 CONCLUSION

We present Flow Human, a no-code digital human system that can
generate conversational behavior. Our users only need to build
the conversation flow using our authoring tools. Users can easily
prepare and provide a compelling digital human to serve their
customers. We plan to explore usability through formal user studies.
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