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Background Elevator manufacturers use proprietary protocols,
preventing OTIS technicians from efficiently maintaining competitor
elevator system.

Solution: An Al-driven framework that leverages machine learning
to automatically decode unknown serial signals, bypassing the
need for manufacturer documentation.

Deliverables: A classification system for real-time elevator states
and an interactive web interface that maps the diagnostic
navigation tree to signal sources.

Automation Menu Mapping
.« Constructs the elevator simulator screen states from
RS232/RS422 serial communication
- Builds a hierarchical graph through depth-first exploration.
FrameBuffer-based screen reconstruction
- Processes partial terminal updates, cursor movements, and
incremental redraws
\ - Generates stable Ul states for tree analysis.
SR _Pees Adaptive exploration system
lBit Sampling - Captures, classifies, and replays serial interactions
- Discovers menu transitions and hidden interface states

» time and voltage

CSV file

Frame Analysis

« |dentifies UART structure (start, data, stop bits + parity)

« Segments raw binary CSV into frames via start-bit synchronization
» Reconstructs frames into bytes and decodes to ASCII

« Qutput: 49-character ASCII vectors of elevator display states

lSignai Digitization

bits array and
samples_per_bit

lFrame Synchronizatiol

Page Segmentation

 Pairs Service Tool keypresses with Simulator responses by timestamp
 Flags structural tokens present in >50% of responses (e.g. <ESC>)

» Uses majority-vote to find the common response prefix as page

= frame (11 bits: start, without prior protocol knowledge.
delimiter | o . o data, parity, stop) P P g,...._._
No Labeled Data: Relying on manufacturer-specific assumptions for * Merges responses with >93% similarity, retaining the most complete lee oconstruction
manual labeling breaks generalization; the framework must remain version

Formattingyalue (decimal byte
integer)

"blind" to function across different manufacturers.

Protocol Structural Obscurity: Proprietary page boundaries and
delimiters mean the system must autonomously derive serial
protocol logic from raw bitstreams.

Dynamic Page Content: Rapid data fluctuations during elevator
movement complicate the reliable identification and grouping of
signals belonging to the same page.

ASCII character <€

Data Preparation: Transformed raw CSV timing data into standardized 49-character ASCII vectors for
consistent analysis. L= (N =
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- TULITITL L LA FUUULE L EORULERD Vo » Connects to backend systems, essentially replacing service tool . Test the framework for non-OTIS service controllers
Baud rate (~9700 bps) was determined by measuring the duration of a single bit (T = 103ps), with odd parity for e |nitiate menu tree construction - Improve accuracy of signal labelling
correct UART frame decoding. : : : : : : : . . .
« Trace path via graph to signals' pages in navigation tree - Expand web interface for technicians/users to incorporate labeling
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