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Introduction
Slot-Filling  Form-Filling

CRF
early 2010s

RNN
2014

LSTM
2016

Transformers/GPT
2019-present
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Early Work
Form Filling with Concept Tagger

Zero-Shot F1 scores

State-of-Art (2017) : Multi-task (MT) 
Deep LSTMs + transfer learning

(requires large supervised training sample) 

Our Approach: Zero-Shot concept tagger (CT)

“destination”
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Approach
Multimodal Form-Filling

Deka, B.; Huang, Z.; Franzen, C.; Hibschman, J.; Afergan, D.; Li, Y.; Nichols, J.; and Kumar, R. RICO: A Mobile App Dataset for Building Data-Driven Design Applications. 
Proceedings of the 30th Annual Symposium on User Interface Software and Technology, UIST ’17.
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Approach
Traditional Question-Answering
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Approach
Multimodal Form-Filling: Automatic GUI-to-Question Generation
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Approach
Multimodal Form-Filling: Reformulated as Question Answering

Zero-Shot Fine-Tuning



Computer Vision to semantically
classify screen elements
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2020

User Utterance
“For this trip, I am traveling for business”

Auto-Generated Question
“Would you like to log this trip 
as business, personal or other?”

Approach
Multimodal Form-Filling
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Experiments
Setup: Mobile Apps
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ATIS translated to a simulated form-filling task
Slot types translated to Questions

Experiments
Setup: Simulated Multimodal Form-Filling with ATIS Dataset
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Experiments
Setup
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Experiments
Accuracy of mForms vs “JB” (LMM-Based supervised slot filler**)

** Joint Intent Classification and Slot Filling with Transformers (2021)

Zero-Shot
SoTA @ 1/10th of data

https://github.com/m2dsupsdlclass/lectures-labs/blob/master/labs/06_deep_nlp/Transformers_Joint_Intent_Classification_Slot_Filling_rendered.ipynb
https://github.com/m2dsupsdlclass/lectures-labs/blob/master/labs/06_deep_nlp/Transformers_Joint_Intent_Classification_Slot_Filling_rendered.ipynb
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Experiments
Effect of Visual Semantics in mForms: Vehicle Logger
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Experiments
Effect of Multi-Task Training in mForms



Computer Vision to semantically
classify screen elements

Theme 3:  Learning/Training with Big Data - the Web of Intents
Domain/Intent Classification: Collaborative Filtering

2020

User Utterance
“For this trip, I am traveling for business”

Auto-Generated Question
“Would you like to log this trip 
as business, personal or other?”

Summary
mForms: Multimodal Form-Filling with Question Answering

• Robust to sparse training data conditions (scales well)
• mForms method yields SoTA accuracy on ATIS w/ 1/10th data
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