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Context: 4 Components of UI Automation

Data

Action

Assertion

Report

- Credentials

- Selectors

- Config data

- Expand dropdown

- Select value

- Click button

- Report status 

- Tests’ meta data

- Stack trace

- Verify page opens 

without errors

- Verify widgets are 

not blank

UI automation can be segregated into 4 key components 



Example Test Case

Action Assertion

- Click on a ‘view’ - Verify every widget loads without 
errors



- There are 20+ unique kinds 
of widgets. Each kind needs 
to be coded separately

- Charts can be a 
combination: “bar + line”, 
“area + bar”. Every 
combination needs to be 
uniquely identified else the 
widget goes untested

Scope of 
Automation

- Since customer platforms are 
customised, some widgets would 
appear for specific customers

- Out of the 100+ customer 
platforms being tested, a new KPI 
widget gets introduced for one 
customer. Since we didn’t 
encounter such widget until then, 
it was not handled in the code, 
and thus, caused false negatives

Customised  
platform

- Assertion code is 5x larger than 
the action code. New feature 
development is costly

- Large maintenance overhead: In 
2025, we spent approx. 4 months 
were spent only in maintenance

- An API error occurred in CI but 
never during local development & 
execution. As a result, the error 
went unchecked and caused false 
positives

Development &  
maintenance

Challenges with Conventional Automation



ViTO – Visual Testing Oracle

A 3-step process

Hybrid approach
Use code for actions; 

GenAI for assertions

Repeat until timeout provided to the function is reached, 
or GenAI API responds with ‘Pass’

Take a screenshot of the page/element. Feed the 
screenshot and the prompt to the OpenAI API.

If the response is a fail, delete the screenshot and repeat 
step 1

1
2
3



The code replaced with prompts
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Response 
Evaluation & Retry

Prompt Engineering

Two Key Components
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Gains

Reduction in 
maintenance

Faster 
development

Increased 
Reliability

50% reduction 
in the source 
code

Change in tests 
involves simple 
modification of 
the prompt

Resilient to minor 
UI changes than 
hardcoded 
assertions

Change in DOM 
hierarchy/ 
attributes doesn’t 
cause flaky tests

Structured GenAI 
implementation leads to 
faster subsequent 
prompt development

Annotated screenshots 
in failures with verbose 
texts, leads to faster 
debugging

Handles variations (e.g., 
bar + area charts or new 
charts) without extra 
code

Trained on billions of data 
points, image datasets, AI 
recognizes all possible 
interface types in the UI

Human-Like Visual 
Understanding: AI 
sees the UI like a 
human would

Detects the Unknown 
Unknowns: AI can flag 
unexpected UI 
anomalies not 
predefined in code



Learnings from GenAI

Cost
Image tokens are consumed 
based on resolution. A full-page 
image equals 1500 – 1800 tokens

Volume of tests as well as the 
retry logic, significantly increases 
the API cost

Replaced full-page screenshots 
with concentrated screenshots. 
Input tokens reduced by ~40%

Developed 
intelligent-image-reducer to 
reduce image resolution, 
keeping image ratio intact. This 
further reduced input tokens by 
30%

Rate-limit errors

The code runs for 100+ customers daily. 
Its equivalent to running it on 100+ diff. 
platforms every 24 hours. 

Limited TPM leads to throttling, leading 
to the code throwing rate-limit errors

Increased ”wait” between consecutive 
retries from 400ms to 1000ms. This 
eliminated rate-limit errors almost entirely

Added rate-limit handling: If error is hit, 
code waits for a random amt. of time, (1-7 
seconds). No consecutive error waits in 
same or diff. scripts will be same

Overkill areas
Seeing the gains, we attempted to 
use GenAI assertions everywhere. 
But soon, we realised some areas 
were an overkill and better off 
with the conventional code

Identified areas where where 
UI changes were either rare 
or never. Such deterministic 
areas are better handled 
with conventional code. E.g., 
Login flow



What’s Next
Planograms There are no selectorsEverything happens in-place
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What’s

Next

in the Future!
Use GenAI for browser actions 



What’s

Next

in the Future!



ViTO boiler 
plate is live



Any Questions?

Disclaimer: No AI was used in generating the slides


