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Graph2step: A System for Knowledge Driven
Procedural Step Generation

.."T,%;.\.‘o.
2" " NEURAL INFORMATION
E personal ’i _ PROCESSING SYSTEMS
robots o .Y'

Pedro Colon-Hernandez Contextual Knowledge Graph Generation
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i a knowledge graph of the given context. We utilize this model to
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Guide | Bankrate - Bankrate.com How to write a check.
Jul 1, 2020 ... Many of us send money electronically 1. Step 1: Date the check. Write the date on
these days. Every now and then, we may... the line at the top right-hand corner. ...

. Step 2: Who is this check for? ...
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e Inferred Assertion: write has the prerequisite pick up pen.
Here's what | found. o Inferred Assertion: write used for mark a date
e Inferred Assertion: the upper right-hand corner has a a straight line
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Inferred Assertion: A date is located at the upper right-hand corner

Figure 2. Contextual commonsense inference process. A story (top)
is ingested by our model, and for a given sentence (highlighted in
green), a set of facts or assertions are inferred.

Figure 1. How-to handling of popular assistants. Usually the
assistants refer to a web resource for users to perform their

how-to procedures. Graph2Step: Converting a knowledge graph to

procedure steps

To produce procedural steps, we built an another system called
graph2step that utilizes the graph generated from contextual
commonsense inference, to reason about the procedure and
deduce an ordered set of facts that can be translated into steps.
What makes this abstraction particularly interesting, is that if an
error occurs during the procedure, the abstracted knowledge
can be changed or updated to handle error-handling sub-
procedures. Additionally, the paths or ordering can be
recalculated to provide alternative explanations for procedures.
When leveraged with natural conversation patterns, we can
convey the steps in a procedure through a conversational agent.

Conversational Agents for How-Tos

Instructed learning is ever-present throughout our lives. How-To
questions, such as “How do | cook rice?”, “How do | write a
check?”, or “How do | send pictures to my family from my
IPhone?”, are some of the most common queries for search
engines and presumably of conversational agents as well.
Answers to How-To questions are generally in the form of a
procedure; step-by-step Iinstructions that users perform in
seguence.

However, people find reading Instructions cognitively
demanding and often prefer that another person guide them
through a procedure. Prior work in automating procedural

guidance either concentrates on hOW to Communicate Hello. How can I help you? Alright then! Let's get started. Step 1,Sign =~ ©
) ] the line with a date on the line. Let me
instructions or how to reason about procedural knowledge to " ST e O S A
L. . . How can i write a check? step.
extract states of entities. In this work, we present an in-
. . #find_procedure
progress end-to-end procedural voice guidance system that -— What's next
would be capable of automatically understanding, generating, @procedure_name:write a check #continuer
and presenting a procedure through a conversational agent. I know: How to Write a Check; is this what
you want to do? @procedure_name:'s next
Step 2,Write the name of the recipient.
Prior Steps Yes
Encoder
#yes I made a mistake, i wrote the wrong name on
the check
Goal: ' .
HGWAG WINe A ehiec — | Ordered Contextual Facts: | \. Alright then! Let's get started. Step 1,Sign ~~ © e e
Contextual Facts: Step, has the order, 1 "Step 1 consists the line with a date on the line. Let me
Step contains check ~ —» Neural Step contains check seq-2-seq ot ysmhg Zpen = know when you're ready to hear the next @procedure_name:i wrote the wrong name on the
Pen is used for writing Sentence Planner | Checkrequires writing > Model | s e Iate o step. check
> Embedding Pen is used for writin the check's date
Step has the order 1 | | ' . b’ fiald"
Field requires writing | J F|elgr(t=,qg|resf.vvlztlng | J Let's try to fix this. I know: How to Fix ©
Date is a field i k cd il What's next Mistakes Made when Writing Checks; can
Check requires writing you confirm this is the error??
J #continuer

Use the up key for most recent Use the up key for most recent

Figure 3. Architecture overview of graph2step system. From left :I |:|
to right, the system is trained by giving a set of contextual facts
and a goal, which are embedded and passed into a neural

planner along with any prior step encodings, to produce an Figure 4. Watson Assistant providing automatically generated steps with
ordered set of facts which are then translated into a procedural conversational patterns.

step.




