Next-Generation Automotive Software Suite
Detailed Workflow Analysis: CIE Pro, DiagAl, and HELIX

CIE Pro:
The Optimizer

Model Export

Validation Data

HELIX:
The Manager

DiagAl:
The Analyst

Calibration Deploy

Target Audience: Automotive Engineers, Calibration Specialists, Software Architects
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Modernizing the Automotive Toolchain

CIE Pro (The Optimizer)

Focus: Model-Based Calibration
(MBC) & Al Optimization.

Status: Production Ready (v9.2.8).

Key Value: 50-70% reduction in test
time via Constrained Bayesian
Optimization.

DiagAl (The Analyst)

Focus: Vehicle Lab with Multi-Agent
LLM Diagnostics.

Status: Production Ready (v2.9).

Key Value: Intelligent indexing of
1,800+ signals with "Engineer-Level"
reasoning.

_/\/\

HELIX (The Manager)

Focus: Cloud-Native ECU Calibration
& Data Management.

Status: Foundation Complete (v2.0.
0); Real-time layer in development.

Key Value: SaaS architecture
replacing local A2L/HEX management.
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CIE Pro: End-to-End MBC Workflow

Data Ingestion

ASAM MDF, CSV,
Excel, HDF5S,
MATLAB

Automated FEV
Nomenclature:
Decodes
"FEV/PSALOG"
filenames & parses
PDF mappings.

Signal
Processing

Automated
feature extraction
(Speed, Load,
Spark).

Target selection
(Torque, BSFC,
Emissions).

Modeling

Surrogate Model
Training

AutoML Tuning:
Random Forest,
Gradient Boosting,
Neural Networks.

Optimization

Multi-objective
Optimization

Minimize BSFC
vs. NOx
constraints.

Map
Generation

Export formats:
A2L, HEX, ASAM
CDF, INCA MDX.

Impact: Validated reduction of test planning and execution time by 50-70%.
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The Optimization Engine: Al & Uncertainty

Provides confidence intervals,
Surrogate Model ¢ enabling risk-aware decisions

(Gaussian Processes) unlike legacy point-estimates.

Predicts engine behavior
with Uncertainty

Quantification (UQ).
{ Explainable Al (XAl) ] [ Acquisition Function ]
SHAP/LIME integration to Balances exploration vs.
visualize feature importance exploitation to find
(e.g., Spark Timing impact). optimal points.

Constrained Bayesian
Optimization

Respects physical limits
(e.g., Cylinder Pressure) to
prevent damage.
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Map Interface & Driveability DNA

Visualization Suite (Plotly.js)

* Three View Modes: Interactive 3D
Surface, 2D Heatmap, Contour.

+ Editing Tools: Gaussian smoothing,
monotonicity enforcement, RBF
interpolation.

+ High-performance, WebGL-accelerated
rendering.

Driveability DNA Profiling

« Automated Jerk Analysis.

* Tip-In response with delay calculation.
* Idle Quality assessment.

» Anomaly Detection via Isolation Forest.

<] CIE Pro Data  Modeling  Calibration  Driveability ®
Engine Map Visualization: Spark Timing
Smoothing Factor: 0.5
_‘C)
I Monotonicity: [ X-Axis
| | Spark Timing | Y-Axis
|
Spark Timing vs. RPM - l Mone
Generate Map

Driveability Scorecard

€7 AN

Smoothness Score: JV- Gj
/ 8 5 f’l D JErI-:.[:m’a"] Tip-In Dilaq.r (ms) Idle R-P.M Var Anuma:lir Score
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DiagAl: Signal Inelligence Architecture
Indexing 1,817+ signals across 330+ DBC files

Discovery Strategy
, — Three-Tier Signal Mapping ,
— o9 0
— @ e Tier 1 (Advanced): Fuzzy o ©
— matching against 98+ known oy -0
aliases
ngest =P  Sicrages P | Orchestrator
Memory-mapped DuckDB : e Tier 2 (Candidate Lists): Routes data to
file I/0 (up to High-performance Checks specific pools (Torque agents
1GB) time-series candidates)
storage *
e Tier 3 (Direct Reading):
Database fallback

Tech Stack: Flask Core + DuckDB + Plotly
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The Diagnostic Brain: LLM Routing & RAG

User Query

Swiss Technical Precision

Complex Reasoning

Smart Router

N
&
Roboto Mono
‘ Fast/Standard .
o
‘ Roboto Mono
Pattern Match N
i

Roboto Mono

O

DeepSeek
(Cloud API, 32k
context)

oy

LM Studio _—

(Local, 7B models)

E

Pre-computed

e

Y’

Agent

Exec

ution

/1

N

Response
(0.01s latency)

Retrieval Augmented
Generation (RAG)

Gemini File Search
indexes technical PDFs
and procedures with
OEM-specific isolation.
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Multi-Agent Orchestration

”

—— Misfire Agent
9 detection algorithms

/ %J " (CSVA, FFT) \
. 3 o

- Start/Warmup Agent =y Fuel Agent
- Temporature \ ! BSFC & Efficiency metrics
Roboto Mono Roboto Mono

L / J i \

— - ] $ ] [ -
Drivability ~ WLTP Agent

Agent < OI‘DthEtrl'ﬁtDr > Cycle validation :
Roboto Mono Roboto Mono

e

L J / Routes data to agents \ J _bgﬂ., B piotiy
\ - x / - PDF Ll[[ﬂ_ﬂ_[l

~

| Gear Agent ,
I L[éﬁﬁtﬁgent ; Shift pattern analysis Professional REDF}I"(S
[ J . Roboto Mono (PDF) & Interactive

DFC Agent
Fault codes Structured Output & Visualization

Roboto Mono

/ ] / ‘ Plotly Charts
> Inter
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Visual Intelligence: Efficiency Islands

Fuel Efficiency Map BSFC Distribution
1660 , ] : _
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250 |
|
|
. : Automated identification of optimal
. ! operating regions allows instant
3 125608 RPM 15566 RPM correlation of statistical data with
0 26000 4000 6600 8000 physical performance.
Engine Speed (RPM)

&1 NotebookLM



HELIX: Cloud-Native Calibration Management

Legacy Reality HELIX Vision

Web-First Architecture
(Next.js + FastAPI).

Complex desktop
installations.

Cloud-Hosted &
Auto-Scaling.

VPN requirements for remote

Auto-Scaling.
access.

¥ | | 3]

File-based conflicts
(check-in/check-out).

Y

Zero-installation.

o | ¢

Foundation Complete (v2.0.0):
A2L/HEX parsing, Role-Based

Dongle licensing.

No
o
S

Access Control (RBAC),
Project Lifecycle Management.

V8

Se
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Remote Real-Time Architecture (Planned)

-

Browser Client

* Next.js Frontend
via WebSockets
(58-188Hz
streaming) .

\

WebSockets

< >

Cloud XCP
Gateway

« HELIX Backend.
« XCP Protocol
over TCP/IP.

€

TGP/ IP
(XCP)

>

-

Vehicle Agent

» Raspberry Pi /
Docker
container.

 Persistent
Connection.

~

XETK

-

ECU / XETK

* Physical Engine

Control Unit.

~

Bridging the gap between web browsers and physical ECUs using XCP over TCP.
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Variant & Work Package Management

Project Master

Variant A ud

Frozen

Work Package
(Engine Tune)

® Active

Variant B

® Active

Variant C

® Active

1. Ingest: Regex-based A2L

parsing & HEX memory map
generation.

. Manage: Variant Tree allows

granular Freeze/Unfreeze of
calibration states.

. Collaborate: vVCDM-compliant

Work Packages track
parameter changes with audit
trails.

. Validate: Integrated test

suites run against parameter
sets before export.
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Competitive Technical Advantage

Capability Our Suite Legacy Tools (INCA/CANape) | Manual/Excel

Calibration Logic | Integrated Optimization + |[Separated tools (CAMEO vs | None.
Driveability (CIE Pro). Drive).

Architecture SaaS / Cloud-Native / No Desktop-bound / Dongles. |N/A.
Install.

Diagnostics Automated "Engineer-Level” |Manual signal plotting. Hours of
LLM Reasoning. analysis.

Workflow End-to-End (DoE -> Disjointed toolchain. Fragmented.

Optimization -> Export).

The “Killer Feature’: A unified web stack
replacing disjointed legacy workflows

& NotebookLM



System Readiness & Roadmap

CIE Pro DiagAl HELIX

Version: v9.2.0 Version: v2.0 Version: v2.0.0

Status: Production Status: Production
Ready Ready

Status: Foundation
Complete

Advanced Al - Signal Intelligence
MBC Workflow - Multi-Agent System
Map Interface. - LLM Routing.

Active Development:
XCP Master Layer &
Real-Time Streaming.
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The Unified Future of Calibration

CREATE (CIE PRO) ANALYZE (DIAGAI)

A cohesive, intelligent, and accessible web-based
ecosystem for the modern automotive engineer.



