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Abstract

This letter provides a retrospective analysis of our team’s research performed under the DARPA Explainable Artificial Intel-
ligence (XAI) project. We began by exploring salience maps, English sentences, and lists of feature names for explaining the
behavior of deep-learning-based discriminative systems, especially visual question answering systems. We demonstrated limited
positive effects from statically presenting explanations along with system answers — for example when teaching people to iden-
tify bird species. Many XAI performers were getting better results when users interacted with explanations. This motivated
us to evolve the notion of explanation as an interactive medium — usually, between humans and Al systems but sometimes
within the software system. We realized that interacting via explanations could enable people to task and adapt ML agents.
We added affordances for editing explanations and modified the ML system to act in accordance with the edits to produce an
interpretable interface to the agent. Through this interface, editing an explanation can adapt a system’s performance to new,
modified purposes. This deep tasking, wherein the agent knows its objective and the explanation for that objective will be

critical to enable higher levels of autonomy.
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Query Image |,

Eared Grebe

Which category does the bird above belong to?

Alpha Bravo

(a) Training Interface

Distractor Image |, Composite Image

Horned Grebe

Feedback: Sorry, it is not a Bravo. It is actually an
Testing phase: Image 1/5

Alpha.
We understand why you might be confused. Here is a hint that might
help you make this distinction better next time:

Alpha Bravo

Which category does the bird above belong to?

If the highlighted region in the left image (an Alpha) looked like the:

Alpha
highlighted region in the right image, it would look more like a Bravo. Bravo
(b) Feedback (c) Testing Interface
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Original Model Remove Rule for Marks Add Rule for People from Towers to Trees
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(d) Output of new unseen images (e)

Model
Output

From original T
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Question: Is this in an Asian country?
Human Explanation: The information provided on the

(Candidate 1: No VQA confidence: 0.88 )
Sample Retrieved Explanations:

1. The train looks European as well as the railings and
swrrounding area.

2. The wording on the train 1s in English.

3.4....8...
Verification score: 0.17 x
\final Confidence: 0.15 )
(Candidate 2: Yes VQA Confidence: 0.79 )
Sample Retrieved Explanations:
1. It does not look like a standard American train.
2. The signs are all in Japanese.
3.4....8...
Verification score: 0.97
\Final confidence: 0.77 V y
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