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De-risking and accelerating 
space power system 
development and production 
with AI-assisted battery analytics
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Bringing batteries and 
battery-powered 
products to market 
faster since 2012
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The first and only battery-specific 
analytics solution, Voltaiq is the 
world’s most trusted platform for 
developing, producing, and 
optimizing batteries and battery-
powered products.

Voltaiq is trusted by over 
100 organizations across 

the battery lifecycle
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Market realities and 
the traditional 
approach 
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The market realities of space battery programs 
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Small teams, low-
volumes

Every cell and pack 
matters

Rising demands

Adopt new tech 
while maintaining 

rigorous standards

Mission-critical 
applications

Failures are not 
recoverable
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https://www.capvidia.com/blog/apqp-guide

The “gold standard” 
development 
methodology

● “Stage-gate” or “waterfall” 
processes

● Developed around 3-5 year 
product design cycles

● Generally intended to be 
performed once per cycle
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Does any of this sound familiar?
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Battery issues jeopardize product launch timelines

Start 
Test

!

Identify 
issue

Test & 
Validation

x

Fail to meet 
launch deadline

Re-testRedesign

Problem 1:
You find battery issues too late

(and miss too many)

Problem 2:
Once you find a problem you don’t have 

time to fix it (miss launch window)
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Module 
assembly

Grading & 
Inspection

Busbar 
welding

Cell end-of-line & 
quality inspection

Functional 
testing

Mounting & 
cooling

Cell supplier Integrator

Incoming quality 
inspection

Cell production Commissioning / 
initial use

OEM Customer

Cells transferred Pack pass/fail Cells assembled into 
battery packs

Problem 1:
You find battery issues too late

(and miss too many)

Problem 2:
You take too long 

to fix the ones you find

And downstream production issues are extremely costly
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The approaches 
needed to stay 
competitive and 
how to enable them
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A shift from stage gate To agile

https://www.mckinsey.com/capabilities/operations/our-insights/its-coming-
home-the-return-of-agile-hardware-product-development
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ML & AI are all the rage
But, what we’re actually 
seeing in production

● Automation chains being marketed as AI

● Months spent curating small data sets

● Showcases of proof-of-concepts

● Overfit models that don’t scale

● Narrow AI for siloed applications like 
image analysis

● Examples where a simple regression 
actually does a better job

The current state of battery AI
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To enable agile product 
development cycles that utilize 
virtual development, ML & AI
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You need good data, and lots of it 
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The “Elephant in the Room” challenge with AI:
You need super-clean and well-structured data AT SCALE, but…
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Many  formats

Many 
sources

Many locations

Lack of 
traceability

Variable 
resolution

No standard 
operating 
conditions

Many 
engineering 
disciplines

Variable logging 
frequencies
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Most companies still struggle just to get all the relevant data in 
one system, in one format, accessible to all stakeholders
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Loads of 
battery 

cycling data

Disparate 
sources and 

formats

Unstructured 
materials & 

process data

Automated and 
structured data 

scrubbing, 
feature 

extraction, APIs

AI agents, 
AI & ML 

algorithms, 
data science

Enterprise 
Battery 

Intelligence 

Over-fit models,  
limited insights 
and defective 

batteries

Typical 
Approach

Ad hoc, manual 
data cleaning and 

integration

Data science, 
ML and AI 

algorithms
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Introducing Voltaiq AI
Natural language in, battery data science out

Voltaiq AI puts 
advanced battery 

analysis in 
everyone’s hands, 
not just the coders.

In minutes instead 
of hours or days.
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Voltaiq AI, in alpha release with select customers
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Case study: R&D
Differential capacity analysis

Before:
Hunt-and-pecking through spreadsheets or 
writing Python

With Voltaiq AI:
Asking questions, getting answers.
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Find the local minima between 3.65 and 3.75V

Deep electrochemical characterization in minutes, with plain English
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Case study: Cell qualification
Analyzing a cycling protocol study
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Before:
Hand-wavy DOEs, “eyeballed” analysis and 
intuition-based next steps.

With Voltaiq AI:
A virtual data scientist, offering statistics-
based conclusions and next steps. 

Show an overview table of my cycling protocol study

which protocols show 80% capacity retention at cycle 500?
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Case study: Cell qualification, continued
Analyzing a cycling protocol study
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Before:
Hand-wavy DOEs, “eyeballed” 
analysis and intuition-based 
next steps.

With Voltaiq AI:
A virtual data scientist, 
offering statistics-based 
conclusions and next steps. 

Learn more from 
past results, plan 

your next set of 
experiments
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Case study: Production issue root-cause analysis 
Investigating low capacity at formation
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Before:
Weeks of manually pulling data 
from different equipment and 
systems, sifting through 
spreadsheets.

With Voltaiq AI:
All production process data is 
already imported, cleaned, 
structured, and ready for 
automated correlation and 
analysis at scale.
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Case study: Production issue root-cause analysis, continued 
Investigating low capacity at formation
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Before:
Weeks of manually pulling data 
from different equipment and 
systems, sifting through 
spreadsheets.

With Voltaiq AI:
All production process data is 
already imported, cleaned, 
structured, and ready for 
automated correlation and 
analysis at scale.
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Case study: Production issue root-cause analysis, continued 
Investigating low capacity at formation
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Before:
Weeks of manually pulling data 
from different equipment and 
systems, sifting through 
spreadsheets.

With Voltaiq AI:
All production process data is 
already imported, cleaned, 
structured, and ready for 
automated correlation and 
analysis at scale.

Accelerate root-cause 
analysis to ramp 

production faster and 
maintain yield
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Enabling Battery AI
for the enterprise
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Voltaiq Enables and 
Accelerates Battery AI for the 
Enterprise 

Battery 
data

Many 
sources

Messy 
formats

Enterprise-
grade Battery 

AI

Expert AI agents

Automated data 
cleaning, feature 
extraction, APIs

Automated clean, 
labeled,  featurized data 
unlocks the value of AI

You’re going to want to try a lot 
of models, to find one that you 
understand and that works for 
your application

Enterprise-scale data 
automation infrastructure 
enables rapid iteration, up front 
and over time
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How it works:

Formation & 
cycling data

Catch battery 
defects faster

Electrochemical 
insights 

Composition & 
process metadata

Spreadsheet, LIMS, 
MES, direct entry 

into Voltaiq

Link to cells for 
traceability
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Diagnose root 
cause promptly

Communicate and 
resolve the issue

Battery 
test lab or 
production 

line 
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Voltaiq: the standard for enterprise-grade battery analytics
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Cell 
Manufacturing

Pack & System 
Manufacturing

Product 
Development

Built-in battery workflows and expertise
Now powered by AI

Get up and running in under a month

Customizable for your battery application

Proven success at enterprise scale
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Work with the leader in battery intelligence to unlock the full 
value of your data, today and tomorrow

Battery Lifecycle

System 
Manufacturing

In-field 
Operations

Product 
Development

Cell 
Manufacturing

Enterprise Battery 
Intelligence 
Platform

20-20,000x 
engineering 

workflow 
acceleration*

The Voltaiq Effect
2. Ensure high 

quality battery & 
materials supply

3. Identify quality 
issues earlier

4. Find root cause 
faster, maintain 
& optimize yield
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1. Get your new 
battery tech to 
market faster
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Thank you
Tal Sholklapper
CEO & Co-Founder
tal@voltaiq.com
+1-415-742-1055
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