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Problem Our Solution Demo & Screenshots Engineering Process (SOG6)
OBDSuite: R —
 Native Qt 6 / C++ Windows app with two interchangeable o ) L

hardware backends: A custom GVRET/ESP32 scanner and

» A check-engine light gives the driver close to zero information
about what is wrong with their car.
* Atrouble light on the dashboard can mean a costly visit to the

Scrum framework divided across five sprints: Planning, daily
scrums, backlog grooming, sprint retrospectives — all recorded in
meeting minutes.

Dashboard Live Data Trouble Codes Raw Traffic Vehicle Vehicle Health

Send Test Request (Mode 01 PID 00)

dealer. commercial ELM327 adapters. I R S Feature-branch workflow on GitHub with code review before
« Consumer adapters often ship with unreliable software. « Both backends emit identical signals, so every feature works with S Sl s every merge.
« Students and enthusiasts need an affordable and transparent either. sl B s Requirements capture in a Software Development Document;
diagnostic tool to better understand their cars. Key design decisions DU . " delivered incrementally; verified against multiple cars and
* In-app ISO-TP / SAE J1979 protocol stack — not dependent on D S e automated test suites.
adapter firmware. o N o Major setback handled: State of the project by end of sprint 4
* Built-in ELM327 emulator (a “virtual vehicle”) de-risks S o forced replanning and explicit per-member assignments to
N / development and drives automated testing. e el e ensure project completion.
iy 3 Rremxi000 O / « User data kept outside the install folder for non-destructive eI IR
h ~ updates. e o i

16:29:41.038 Readiness: MIL ON, 2 stored code(s), 1 monitor(s) not ready.
16:29:45.188 Reading stored DTCs (service 03)...
16:29:45.196 Read 2 stored trouble code(s).

Bl OBD Suite v1.4.1 - Raw Traffic Viewer

File Emulator Preferences... Link: 100% ok, 5 ms Adapter: ELM327 v1.5 v1.4.1

Sl Disconnect [ stop Monitoring A Read DTCs H Export

Stakeholders & Requirements

Dashboard Live Data Trouble Codes Raw Traffic Vehicle Vehicle Health

R:1-X

Chart: Intake Manifold Pressure ~

Intake Manifold Pressure

Link: 100% ok, 3 ms Adapter: ELM327 v1.5 v1.4.1

Il OBD Suite v1.4.1 - Raw Traffic Viewer

File Emulator Preferences..
D Stop Monitoring A Read DTCs E Export
Dashboard Live Data Trouble Codes Raw Traffic Vehicle Vehicle Health

Vehicle Health Report Generate Report  Export Text...

62 / 100 Fair

The scan found 1 item(s) that may require attention.

System Status

Cooling

2 stored diagnostic trouble code(s) detected.

16:29:41.038 Readin
16:29:45.188 Readin
16:29:45.196 Read 2

ess: MIL ON, 2 stored code(s), 1 monitor(s) not ready.
g stored DTCs (service 03)...
stored trouble code(s).

Connecte d Link: 100% ok, 2 ms Adapter: ELM327 v1.5 v1.4.1

What's Next

Future work
* Port to other OS (MacOS/Linux) + Mobile version.
* License acquisition for brand specific interactions.

Ethics & Practice

Privacy — no personal data; vehicle data stays local. Network calls
only to NHTSA (VIN, HTTPS) and GitHub (updates).

Safety — no commands that alter vehicle operation in motion;
explicit confirmation before clearing codes; no ECU reflashing.
Licensing — Qt (LGPL, dynamic link); ESP32RET open-source;
themed Ul uses only published palette colors.

Stakeholders Sources — all tools, standards, and datasets cited [1]-[7]; Al
. Vehicle owners assistance (Claude) disclosed.

 Car enthusiasts, hobbyists & tuners Architecture

« Automotive & CS students / trainees Results & Evaluation

* Independent mechanics / small repair shops ]

Functional requirements (all implemented)
 Connect over USB / Bluetooth / Wi-Fi with auto-reconnect

OBD-II port - CAN bus (ISO 15765-4)

connects via USB - Bluetooth - WiFi

Five releases shipped (v1.0-beta — v1.4.1); every SDD
requirement implemented.

* Trouble codes, freeze frames, and plain-language descriptions : . . . .
: : : , Validated on a real vehicles — found, fixed, and regression-
* Live sensor dashboard, VIN read + decode, raw-traffic capture : = e tested a multi-ECU  response-parsing defect discovered on the
- - N ESP32 S ELM327 Adapt - -
 Reports (PDF / CSV / JSON), vehicle profiles, self-update i 2 car P P 9 Acknowledgments
Non-functional targets % FOl.Jr automated test suites, including an end-to-end test drivin
. . = a4-° : =TO- . .
* Launch<3s - live data = 2 updates/s - 8-hour sessions ¢ [ curetcomectio Elm327Connection the app’s real adapter link a ains’? the emulator over a live ’ ocuet owner: LUIs Lopez. o
L AutO—recovery from drOpOutS - Iight / dark + themed UI : binary GVRET - serial / TCP ELM327 AT text protocol - serial / TCP kpp p g KFSCIS CapSton.e Program’ Pr.Of. MaSOUd lsadjadl' .
: socket. | N Development assisted by Al pair programming (Anthropic Claude).
— — . * 8 hours soaking test to ensure stability.
One unified interface — identical Qt signals from either backend i}
L CanfFrame - pidUpdated - dtcsReceived - vinReceived - readinessReceived - freezeFramePidReceived - linkQuality ] H ead I I n e n u m be rs :
l l l l l Launch time: median 482 ms (target < 3 s)
g PID Monitor I/M Readiness Freeze Frame DTC Client Vehicle Info Memory ~64 MB Steady
% live data - 28 PIDs Mode 01 - monitors Mode 02 snapshot read - clear codes VIN - calibration IDs 8_hour ContinUOUS SeSSion: Stable memOry, ZerO unresponsive
5 I ——— f il EXTERNAL Sam p|eS Refe re n ces
Vehicle Health J { Threshold Alerts } { Supported-PID J DTC Library } l VIN Decoder _»i NHTSA vPIC E
PIDs + DTCs = 0-100 high / low bands - live hides unsupported per-make - severity NHTSA + offline ' VIN = make/model : M U — 8.5-H C i D' i S i -4 = . .
\ \ L J A SamepT::i‘:\reryy15::325wlwilecotwlwec:e)c:la:ci nz:“ctc:‘ir:;‘-(::schan;??:.‘:::!iunii:(:zi':e samples _1_ Qt Group' Qt 6'8 Documentatlon' dOC'qt'IO
& o ‘ v 2] NHTSA. vPIC VIN Decoder API. vpic.nhtsa.dot.gov/api
) [ _ ik i 3] SAE International. J1979 — E/E Diagnostic Test Modes.
| 4] 1SO. 15765-4 — Road vehicles: Diagnostics on CAN.
! ‘ i :/ Custom Gauges - 4 styles - Chart J ( Style Engine - 11 themes \J ’/ Preferences - Dashboard config J ( Auto-reconnect - Link quality } _’i update + install :5 C Kidder ESP32 RET / GVRET fi rmware
-3 ‘ § Quick-access toolbar - connection-aware icons - adaptive light / dark status bar g ith u b -CO m/COI I i n.SO/ES P32 RET
s\ ; [6] ELM Electronics. ELM327 OBD-II Interpreter datasheet.
< ] [ ] [ ] [ i [7] Anthropic. Claude (Al pair-programming assistant). claude.ai
o App Settings Vehicle Store Session Logger Report Exporter
themes - units - layout profiles - history record - replay PDF - CSV - JSON - severity

Two interchangeable hardware backends — plus a built-in emulator — behind one unified signal interface.

Every diagnostic and Ul feature works unchanged over the custom scanner, a commercial adapter, or the virtual vehicle.
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icle | Ith - DTC library (per-make + severity) - threshold alerts - I/M readiness - gauge styles
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