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Models handle geometry, deterministic code handles
semantics, and Ul handles the residual error.
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Introduction and Journey

Architecting for
the real world

“Al is imperfect, but the
editing environment
should be perfect.”

Agent P-DF is built on the reality
that neural networks will
inevitably fail on edge cases. The
system is designed not just to
extract, but to empower surgical,
human-in-the-loop repair.

Table
Detection

Structure

“| Recognition

Text
Detection

Text

“| Recognition

Cell
Assignment




Introduction and Journey

Timeline

Phase 1 Phase 2 - Data Engineering Phase 3 . Model Phase 4 - Data
Exploration Selection Surgery
Dataset Automation OCR Selection TSR Research
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The YOLO Saga & Early Setbacks




The YOLO Saga & Early Setbacks

The Setback: YOLO Architecture The Requirement: DETR Architecture
Visual Texture Recognition Spatial Semantic Understanding
Predicts bounding boxes based on repetitive True spatial relationship modeling via

visual patterns (e.g., the word 'Done' in a header), | Transformer decoders.
resulting in zero spatial semantic understanding.

GPL Licensing

Constraint forcing unwanted open-source
compliance for the entire studio.




The YOLO Saga & Early Setbacks

Architecture Trap

Visual Texture vs. Spatial Semantics The GPL Trap

Column Header

YOLO (GPL License)

o

Predicts based '
redicts based on able Detection

visual texture.

Zero spatial
understanding of
document semantics.
(Like showing an animal
and claiming it's human).

Backend API




The YOLO Saga & Early Setbacks

The YOLO False Start

Done

Done
Done
Done

Done

Dc
Done
Done Dagne

Done

Initial tests scaled from yolo26s to yolo26l. YOLO
predicts bounding boxes based on visual texture,
lacking spatial semantic understanding.

A model taught to find “texture” will flag any
repeated text as a column header, regardless of

surrounding grid logic.

The Semantic Shift
1\

E=| EE

E5|=
==[==

Moving to DETR architectures solved the semantic
gap. Models must recognize structural relationships
and negative space, not just localized pixel patterns.

Secondary constraint: YOLO'’s GPL license forced
an architectural pivot to maintain proprietary
deployment flexibility.



The Synthetic Dataset Odyssey




Training for reality via adversarial engineering

L J L)
3
—_—
-
=
-
e
o]
T —
=
— E— @02 BEbddAEEsEEEE
- - @ mahmsaasmsEEE
pa—————— i TR R LR L g
s, wnfl BB AR SRR RRRER GaaRmmEERE RS
iiiiiiiiiiiiiiiiiiiiii
= FEEEREEEREEEEW
= EEsEEERsEesan SEEAREEEESREEEE
= Sl sRdsEEBEEE BEESRETEREEEE
..........................
lllllllllllllllllllllll
lllllllllllll
..................
|||||||||||||
||||||||||||| —
||||||||||||||||||||||||||
llllllllllllllllllllllllll
..........................
..........................
!!!!!!!!!!!!!!!!!!!!!!!!
||||||||||||||||||||||||||
|||||||||||||||||
lllllllllllll ——
lllllllllllll —_—
lllllllllllll ——
e —

Adversarial Hard
Negatives Injection

Sanitized Datasets
(PubTables, FinTabNet)

&
4

Competitors train on sanitized
data, creating yes-men models
that hallucinate tables on text
paragraphs.

We inject custom-generated
adversarial noise (hard negatives)
directly into the pipeline.

The model learns to aggressively
reject non-table structures,
drastically lowering false-positive
rates in production.



The Synthetic Dataset Odyssey

High-quality datasets were too beautiful.

The model needed hard negatives “like images with intentionally empty label files” to teach the

model the concept of pure background

12%

Tier 1: Sparse grid-like structures
(e.g., Tables of Contents with dotfills).

..........................

..........................

..........................

--------------------------

23%

Tier 2: 2- or 3-column structured lists
mimicking tables.

38%

Tier 3: Heavy use of vertical/horizontal rules
without tabular semantics.

27%

Tier 4: Grid-arranged sub-figures and
side-by-side comparison layouts.




The Synthetic Dataset Odyssey

Defeating the yes-man model via adversarial synthesis

Metric Sanitized-Only Training Adversarial Mixed Training
Dataset Makeup PubTables Only Phase 3 + Synthetic
Benchmark AP 0.93 0.89
Real-World FPR High Low
Model Behavior ‘Yes-Man' (over-predicts) Discriminative (rejects noise)
Tier 1 (12%) Tier 2 (23%) Tier 3 (38%) Tier 4 (27%)
|| = JAAN
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The Synthetic Dataset Odyssey

Dataset Automation Engine - 1. Semantic Data Sourcing
S — e — — T
\h___‘______—________.r-" "'--u.____‘___—______d_,__w"
Word Pools:
Part 1 =l : Font & Style Profiles Non-Table Figure Cache
N Scientific/Financial B —_— ) _ s
12% 23% 38% 27%

1 2. Adversarial Tier Dispatcher J

- Tier 2: Tabular-Looking
Tier 1: Sparse Grid-Like Non-Tables Tier 3: Highly Deceptive
e.g., TOC, Index e.g., Description Lists, | e.g., Multi-column Rules ‘
- Minipages

—

LaTeX Template Injection

|




The Synthetic Dataset Odyssey

Dataset Automation Engine 12% 23% 36% 27%

Part 2 [

l 2. Adversarial Tier Dispatcher J

- Tier 2: Tabular-Looking
Tier 1: Sparse Grid-Like Non-Tables Tier 3: Highly Deceptive
e.g., TOC, Index e.g., Description Lists, | e.g., Multi-column Rules
Minipages

~

LaTeX Template Injection

3. Rasterizgyion Pipeline

pdfTeX/XeTeX

l

‘ PDF Artifact ‘

| LaTeX Compiler: ‘

PyMuPDF: High-DPI

Rasterization




Zone 1 Zone 2 Zone 3
Pure Geometry (PyTorch - 62.5M) Text Extraction (ONNX) Semantic Rebuild (Python)
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Table Detection




Table Detection

Core Philosophy: Robustness Over Sanitized Metrics

The primary objective was to build a production-ready table detector, not a leaderboard-
overfitter.

Training solely on sanitized, easy datasets (PubTables/FinTabNet) yielded an artificially
high AP > 0.93, but this model acted as a "yes-man" hallucinating bounding boxes on
flowcharts and multi-column text due to the complete absence of hard negatives.




Table Detection

Core Philosophy: Robustness Over Sanitized Metrics

The fix was to inject the noisy, complex Phase 3 dataset (422 images) directly into the
training and validation splits.

This dropped AP to ~0.89, but fundamentally shifted the model from a naive bounding-box
regressor into a highly discriminative system capable of rejecting false positive grids

Productton Ready
Sanitized Data Only Global Mixing
The Trap: Training on pure PubTables The Fix: Injecting 422 noisy Phase 3 images
yielded an artificially high AP > 0.93. via a custom WeightedRandomSampler

Result: Created a “yes-man” that directly into the training split.

hallucinated bounding boxes on

flowcharts. The Result: Intentionally dropped

theoretical AP, shifting the model into a
highly discriminative system capable of
rejecting false positives in the wild.

AP: 0.93+ AP: ~0.89

AP50: 0.975




Table Detection

Data Engineering: Global Mixing & Weighted Sampling

Sequential training (Dataset A — B — C) was actively avoided. Neural networks suffer
from catastrophic forgetting; fine-tuning a converged model exclusively on 422 noisy
images would overwrite foundational knowledge.




Table Detection

Data Engineering: Global Mixing & Weighted Sampling

Global Mixing: Merged massive clean datasets (Phase 1, cTDaR) with the small noisy
Phase 3 dataset into a single ~4,000+ image distribution.

Weighted Oversampling: A custom WeightedRandomSampler forced the dataloader to
dynamically oversample the minority dataset (Phase 3 + hard negatives) in every batch
forcing the network to satisfy both simple grids and complex edge cases simultaneously.




Table Detection
Spatial Regularization vs. Positional Memorization
DETR architectures rely heavily on absolute positional embeddings. Trained solely on

full-page images, the model learns to predict from predictable page margins and fails
catastrophically on tightly cropped documents.




-------------------------

Forcing translation invariance

| |
i | |
e e E - '?"“:'"':_':':_: E I o _'_I':\"-‘_'_"L? E
and surgical backbone freezing | | =~ | | | ——
- e a1 H
Spatial Regularization
_________________________ = | | = |
e "":""3“" . : Step 1: Step 2: Step 3:
g e e Full Page Input Aggressive Spatial Coordinate
== Spatial Cropping Translation
= Differential Learning Rates
““““““““““““““““““““““

Step 1: Step 3:
Full Page Aggressive Spatial Coordinate
Input Cropping Translation

DETR architectures rely on absolute positional L

embeddings. Random Spatial Cropping (up to 15% RosNat tiiare: Pradaii [;YM 10.8 Transformer Decoder: Capped at

margin removal) forces true translation invariance Perfectvisualkernels ~ Tuninghigh-level ~ 3e-5. Prevents violent gradient

. . [ [ . ic filters. losi [ '
over page-e d ge memoriz ation. for lines/whitespace semantic filters fﬂxaf}t gﬁéﬂssgi;rl:rrﬁ;?:ganan




Table Detection

TATR TD training "Datasets used: mixed "pubtables + tablebank word + ctdar + hard negatives synthetic

Training Loss Validation Metrics
0.98 1
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0.96 1
0.30 1
0.94 1
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Table Detection
Differential Learning Rates & Surgical Freezing

microsoft/table-transformer-detection is a heavily converged foundation model. Treating it as a
from-scratch training run destroys pre-trained kernels.

Backbone Freezing: Lower-level ResNet layers were frozen, they already possess perfect visual kernels
for lines, whitespace, and text textures.

Top-Layer Tuning: layer4 was unfrozen with a differential learning rate (LR BACKBONE = 1e-5). With
~4,000 images, sufficient data volume existed to safely update high-level semantic filters without
gradient shattering.

Transformer Restraint: The Transformer Decoder learning rate was capped at 3e-5 (resisting the
standard 1e-4), preventing violent gradient explosions during the Hungarian Matcher's bipartite
assignments.



Table Detection

TATR TD training "Datasets used: mixed "pubtables + tablebank word + ctdar + hard negatives synthetic + Phase3 dataset

Training Loss Validation Metrics
0.975 1
0.6 1
0.950 1
=
o
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E
S
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0.379 0.850
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Zone 1 Zone 2 Zone 3
Pure Geometry (PyTorch - 62.5M) Text Extraction (ONNX) Semantic Rebuild (Python)
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Table Structure Recognition




Table Structure Recognition

The TSR journey was the most turbulent part of the project:

SLANet / SLANeXt — tried all variants after painful annotation format conversions.
Didn't impress enough.

TATR TSR v1.1 — emerged as the best fit. Surfed research papers on UniTable,
TableFormer, LORE, Nougat, Donut, Florence2, but TATR struck the best balance
between parameter count and performance.




Table Structure Recognition: The Phase 3 Annotation Disaster

EVIDENCE CROP 1: FINANCIAL TABLE

Tial recelpts | 4,561, TE2 « 14005 1702144

The Trap

« Initial model evaluation yielded a disastrous
AP of 0.477.

 Gradients exploding across the decoder layer.

Ihinbmpy = om <vse
coneee. EVIDENCE CROP 2: LEASE TABLES
! i it e e |
F--'I;H-g'unq .d..lr.\-r-;emgﬁt
August 31, Princapal interesd Requirements
CIEmREE s s QI
2028 248 143 TB,837
2029 BBE. 713 20,3486
Tetaks § 332200 5 386,263 H 5.706.315
_nenu include leases payabie and a8 summary of term leases

payable for the year ended August 31, 2025, is as follows:

lgeue Des cfiptioh Fatoe Wi Duate i Fﬂamn

I--
8172023 Printers 1.649% 412,615 2028 : _251.609
% 87577

In the event of default, the outstanding lease payable is secured by the leased assets. The future
payment requirements for the leases payable are as follows:

The Audit

* Over 60 images contained 5,000+ hallucinated
projected row header annotations in
overlapping chaos.

 Column headers entirely missing. Spanning
cells heavily misused.

The Ablation Proof

Temporarily dropping the class caused an instant
~20% AP jump, proving the dataset was
mathematically poisoning the latent space.



Table Structure Recognition: The Phase 3 Annotation Disaster

Before discovering the annotation issue

Validation COCO Metrics

0.75 - —8— APS0
—8— APT5S
—a— AP
0.70 4 —8— AR

0.50 -

0.45 4

.40+
!

The Trap

« Initial model evaluation yielded a disastrous
AP of 0.477.

 Gradients exploding across the decoder layer.

model: TATR TSR v1.1 all.

Datasets used: 3000 pubtables 1M, 4000
Fintabnet.c, 422 phase3 dataset”

The Audit

* Over 60 images contained 5,000+ hallucinated
projected row header annotations in
overlapping chaos.

 Column headers entirely missing. Spanning
cells heavily misused.

The Ablation Proof

Temporarily dropping the class caused an instant
~20% AP jump, proving the dataset was
mathematically poisoning the latent space.



Table Structure Recognition: The Phase 3 Annotation Disaster

One-Click Fix:

Using Al-generated annotation app sulk Delete

Category

e Deleted 5353 false annotations

table projected row header

End Page

154

Preview Delete Range

g O sl | A ——
- -:_ -4

Deleted 53




Tool-assisted ground
truth overhaul

fo i SRR -hqr-p-—l.lﬂ-—ﬂ S Sl g

l:q—-‘_ 1 P

The Intervention: Building an Al-
assisted editor for surgical repair.
5,000+ toxic annotations nuked in a
single click. Programmable heuristics
retroactively repaired spanning logic.

0.90 1

0.85

U800 4
) 0.75 4
0.70 1
0.63 9
0.60

0.554 2

Validation COCO Metrics

T T T T T T T T T
0 5 10 15 20 25 30 5 40

Epoch

Results after dropping projected
row header from classes




Table Structure Recognition: The 125-Query Algorithmic Bypass

Step 1: Drop Step 2: Dumb Grid

Projected row header class The neural network is
permanently dropped in forced to output a

training, mapped to mathematically dense,

standard rows. unambiguous grid,
completely insulated from
query exhaustion.

The Bottleneck: TATR's decoder is strictly bound by a 125 num_gueries limit.
Intersecting phantom grids from row headers devoured this budget on large tables.

Step 3: Semantic Override

RapidOCR scans detected
rows downstream. A

deterministic heuristic
safely re-flags full-width text
blocks as projected headers.




Oftloading semantics to
deterministic heuristic layers

Stage 1 Stage 2 Stage 3
The Dumb Grid (Neural) Semantic Filter (Deterministic Python) Rich Structure (Hybrid Output)
Pure geometry. No semantic class limits. Rules-based text parsing. Rich Structure (Hybrid Output)

7
The Pivot The Result The Semantic Heuristic
The projected row header class was Forces the neural network to output a Downstream RapidOCR parses the rows. If a
intentionally dropped permanently. All mathematically dense, unambiguous grid, row contains a single continuous text block
annotations were mapped to standard rows. completely insulating it against query exhaustion. spanning the table width, deterministic code
safely re-flags it as a projected row header.




Zone 1 Zone 2 Zone 3
Pure Geometry (PyTorch - 62.5M) Text Extraction (ONNX) Semantic Rebuild (Python)
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OCR & Heuristics Integration




OCR & Heuristics Integration: Not Reinventing the Wheel

After inspecting the full PaddlePaddle Document Al pipeline, ppocrv5 mobile det
and ppocrv5 mobile rec were selected.

Retraining was unnecessary given their quality and speed.

The det+rec separation also unlocked specific UI/UX goals for the studio editing
experience.




OCR & Heuristics Integration

The Semantic Layer (RapidOCR ONNX)

The Padding Heuristic

To prevent runaway
expansion into nearby
non-table text while giving
TSR context:

Engine Choice: PaddleOCR
v5 Mobile Det+Rec was
astonishingly fast;
Retraining was unnecessary.

Table Bounding Box

Base padding: 4%
Cross-axis cap: 20%
Clamp: min 2px, max 24px

' . e —

Assignment: OCR items assigned to cells via robust scoring:

score = 10a + 0.20*iou + 0.35*center_inside




OCR & Heuristics Integration: Cell Assignment Logic

i
TATR Structure

£ /  Output
il
Z Z [
/ E / / &

Yr7 vorse /[Date / = 7
72, S /S500.00 endor,/

; 34_ ;20.93- 7027/ /ACNIE Corp.7

Date / Z 2923-70-2717 | Later 7| 7 T 7 paw OCR Text

Ivorice # Date |/ /,4 mour / Verdor .
52345 202370577 /550000 ) [ACME Cobs— ePIOCR outpu)

Primary Scoring Acceptance Thresholds Fallback Mechanism Refinement
Equation loA20.350R loU 20.02 Nearest-cell-center Text-anchored row rebuild
i 3 & 3 assignment (max normalized re-aligns bad TSR row
f_c?;E% iﬂie:té? 'zigsid:)m) distance 0.60). boundaries by anchoring them
' = to OCR text line Y-center gaps.




Deterministic Rebuild Logic

Problem: TSR models occasionally output misaligned row boundaries.

Solution 1: Text-Anchored Row Rebuild

Cluster OCR boxes by Y-center gap.
Rebuild row bounds at gap midpoints.

Requires >= 2 text lines, gap ratio 0.55.

Solution 2: Left-Anchored Spanner Merge

Header
Data

Header Data

Recovers row headers where only the
first column contains text.

Triggered when fill_ratio >= 0.98 and
OCR score >= 0.35.



Honorable Mention




Honorable Mention

Evaluating Alternatives: IBM’s Docling TableFormerV2

Bounding Box loU Progress

Out-of-box Excellence

p i Train BBox loU

— Val BBox loU

52M parameter model produced
flawless results on standard tasks
without any training.

0.75

0.70 1

The Limitation

0.65 1 The training pipeline fundamentally

expected clean, text-annotated
bounding boxes. It proved
incompatible with the noisy, chaotic
nature of the Phase 3 dataset.

BBox loU

0.60 1

0.55 1

The Decision

0.50 1

Retained strictly as a wrapped auxiliary
model with custom post-processing,
while the 62.5M TATR pipeline remained

the primary engineered solution.

0.45 1

Epoch




Zone 1 Zone 2
Pure Geometry (PyTorch - 62.5M) Text Extraction (ONNX)

TATR

TATR Table Structure . PaddleOCR PaddleOCR o

Detection | Recognition K3 MobileDet | MobileRec
(v1.1)

Zone 3
Semantic Rebuild (Python)

4EF E E B EEEEEEEEEEEEEEEEEEEEEEEEEEENEN)»

Deterministic
Heuristics &
Ul Repair

S

4I E EEEEEEER HEEEEEEEEEREY



The Product Experience & Studio




The surgical table
extraction studio.

Agent P-DF: Enterprise document
extraction built for the final mile.

Hgent FLF




“Al is impertfect, but the editing environment should be perfect.”

Pillar 1:
Neural Networks

62.5M total parameters.
Handles pure geometry.

Operates entirely locally within the
lightweight gap left by monolithic 900M+

parameter models like PaddleOCR VL 1.5.

Pillar 2:
Deterministic Heuristics

Python-based rule sets handle
semantic logic.

Programmatic guardrails that catch and
correct algorithmic edge cases
downstream.

[
| : :
| Pillar 3: :
: The UI / Human :
i |
I B " I
| . . |
[ : : :
/ : : l
I I I I
I e e wes o= == o I
: |
: |
|
|
|
|
:

F--------------

/ The interactive editing environment
: handling the final mile.

! Surgical toolsets for localized reruns
! and structural mutation.



Localized Reruns: The Correction Loop

The system architecture empowers the Ul to be highly targeted. Instead of forcing costly full-document
re-runs when an error is found, users can trigger localized API calls that surgically reprocess specific

bounding boxes on demand.
Re-run TSR _
2. lected |
POST /api/process/{job_id}/tsr Egjfd?ﬁgebm_ |

Real-time Ul update
without whole-document
compute tax.

User draws
bounding box

POST /api/process/{job_id}/ocr | Re-run OCR on
marquee region.




Landing Page

& Agent P-DF

e
Hgent FOF

Extract Data with
Precision

Unleash the supreme Al table extractor. Upload complex PDFs, and

watch our intelligent agent seamlessly reconstruct them into flawless,

usable tables.

Try Table Detective Free

Get Started



Home Page

Extract Tables with Al
Precision

Upload document images or PDFs and let our 5-phase pipeline detect tables, recognize structure,
perform OCR, and extract editable data — all in seconds.

Drop files here or click to browse
Supports JPG, PNG, BMP, TIFF, and PDF up to 30 MB each

0 accepted 0 rejectad 0 active
Table Structure i OCR Cell
: 2 s 3 Text Detection 4 e 5 :
Detection Recognition Recognition Assignment
User Guide
1. Upload files 2. Wait for processing
Drag and drop or browse 1o select one or many images/PDFs. Track gueued and running jobs in the Upload Queue panel.
3. Review results 4. Export data

Open any completed job to edit table structure and cell text. Export cleaned tables to CSV, Excel, or HTML from the studio.




The Editing Environment

Tool Box

Agent P-DF 000037 jpg

PAGE 1

BANK OF AMERICA %7

DOMALD | WILSOM Il | Account # 3251 7230 2544 | December 14, 2023 to January 16, 2024

Withdrawals and other subtractions - continued

Pages: 1/1 Speed: 18.2 sec/page Errors: 0

Back / New Upload Export CSV Export Excel Export HTML

Viewing: Page 1 Table |Tabie1 W |

F-------------------‘
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‘ ATM and debit card subtractions - continued

Table 1 .
ATM and debit card subtractions - continued |
— Date Description Ar
Date Description Ammnr.l
O i 01/08/24 = MOBILE PURCHASE 0106 Reef Parking Miami FL 4
01/08/24  CHECKCARD 0107 BB* UNDERDOGS CANTINA HTTPSBBOT.MENCA 2401 1344007000007761350 '?4.55|
01/08/24 I MOBILE PURCHASE 0107 LAZ PARKING 680208-DF SAN FRANCISCOCA -10.00) 01/08/24 CHECKCARD 0107 BB* UNDERDOGS CANTINA HTTPSBBOT.MENCA 24011344007000007761390 -7
|m /09/24  MOBILE PURCHASE D107 DENNY'S #9622 LIVERMORE CA -60.58
|m 109/24  CHECKCARD 0108 APPLE COM/BILL BEB-712-7753 CA 24692164008108842503856 RECURRING -9 99| 01/08/24 | MOBILE PURCHASE 0107 LAZ PARKING 680208-DP SAN FRANCISCOCA -1
|CH 09424 MOBILE PURCHASE 0108 CHEVRON 0212470 TRACY CA -30.52
|ﬁ:r1 10/24  CHECKCARD 0107 THE CLANCY, AUTOGRAPH SAN FRANCISCOCA 24652164009 109564193065 -358 61 01/09/24  MOBILE PURCHASE 0107 DENNY'S #9622 LIVERMORE CA -6l
|m f10/24  CHECKCARD 0110 CHEVRON 0212470 TRACY  CA 24692164010109922776970 46,02
|m 13136 | ZVAPE NDISCO: 01117 k000002937 MOBILE PURCHASE 245 EAST 11TH STH: TRACY - '25'ml 01/09/24 CHECKCARD 0108 APPLE.COM/BILL 866-712-7753 CA 24692164008108842503856 RECURRING -9,
lm f12/24  FOOD MAXX #490 01/12 #000845946 PURCHASE FOOD MAXX #490 TRACY CA -?_srl Giioanh | TAGEILE MiRE A E Tioe SR E et AT TR i =
|m 16/24  PMNT SENT 0113 CASH APP*DONALD WILSON* 800-9691940 CA 24793384013001491975084 -zﬂ.ml
J01/16/24 | TRACY MARKET I 01/13 #000348400 MOBILE PURCHASE 15 GRANT LINE R TRACY A -2607] 01/10/24 = CHECKCARD 0107 THE CLANCY, AUTOGRAPH SAN FRANCISCOCA 24692164009 1095641 93065  -3!
01/16/24  MOBILE PURCHASE 0113 MCDONALD'S F36229 TRACY  CA -25.18
01/16/24  PMNT SENT 0113 CASH APP*DONALD WILSON* B00-9691940 CA 24793384013002641296058 -25.00| 01/10/24 CHECKCARD 0110 CHEVRON 0212470 TRACY CA 24692164010109922776970 A
01/16/24  PURCHASE 0114 ACE HARDWARE CORPORATIO 800-453-0660 IL 1730l
01/16/24 SCHECKCARD 0113 CHEVROM D212470 TRACY  CA 24692164013102943703625 -44.59 01/12/24  ZVAPE N DISCO 01/12 #000002927 MOBILE PURCHASE 245 EAST T1TH STR TRACY CA 2
B-etal-ATlA-and-debit-card-subtractions —$2,408.0/@
§ There-wate not-anough inds ouaifobe in-yeur-cooowmt-to-cover-the dectremc tomnsaction(s) received en B1/16/24- The easactonisH ndicsted 01/12/24 FOOD MAXX #490 01/12 #000845946 PURCHASE FOOD MAXX #490 TRACY CA 7.4
have been paid
Takio 2 01/16/24 PMNT SENT 0113 CASH APP*DONALD WILSON* 800-9691940 CA 24793384013001491975084 21
AR T R e SR i SR i S e S e S I
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The studio edit loop

Local Region Reruns: run_tsr_on_bbox and

run_ocr_on_bbox expose surgical fixes without

reprocessing the entire page.

Agent P-DF
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Dynamic Crop Padding:
Base 4% padding with a
cross-axis cap of 20%
prevents runaway model
expansion on thin or wide
bounding boxes.

Tt Haatmap

Marques Draw Table

Run TSR =« OCR [helete

Al Cell Delete Call

Auto-Persist Editing: Complete grid mutation
tools (split, merge, find/replace) execute
rapidly with a 350ms debounced auto-save.
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Document Tools and Granular Agency

Al imperfections require surgical tools. The studio provides dynamic confidence filtering to hide hallucinated
tables, adjustable padding sliders to control extraction margins, and multiple interaction modes to capture
data exactly where the pipeline failed.

Confidence sensitivity
> 0% : :
® Pointer Select, drag, and resize
Selection padding bounding boxes manually.
e > Opx
ULl Text  Heatmap Marquee Drag a region to instantly run
localized OCR copy.
Sl Draw Table Manually trigger full structural
Run TSR + OCR | | Delete recognltlop (TSR) and OCR on any
drawn region.
Add Cell Delete Cell




Deterministic semantics and typographic control.

Heuristics View: Our deterministic Python engine classifies

e o) v table roles (e.g., StubHeader, SuperRowHeader)
mathematically. The operator can instantly visualize these
vok@aeing er @ 4 classifications via role coloring to verify semantic accuracy.
ATM and debit card (eee
Heuristics Caloring & Ensbled X Viawing, Page 1 Table |Table1l v
Date Description m—
01/06/24 MOBILE PURCHASE StubHeader
01/08/24 EHECIEAWDIW!:H I- ENCA 240 0 K A U0 % H T @ I % &,
01/08/24 MOBILE PURCHASE  syperowtieader | ICISCOCA B
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specialized financial or medical extraction.




Fleet management and system health

1| System Health sUptime: 31h 32m 11s
SUCCESS RATE OVERVIEW LATENCY (SECONDS)
10 0 29.31 31.33
Total Jobs Active Average Median (p50) ) ,
100% Success > Latency monitoring
R racking. Aver .
BRnGRNg 100% 0% 49.91 9.4/ Average, p=0, p99)
Success Rate Failure Rate p95 49 91
B 10 succeeded mO0 falled -

Min / Max
RECENT ERRORS Live backend
No errors recorded ~ error Iﬂgging.

Built for single-process, local-first enterprise deployment.
Complete operational visibility into uptime, throughput, and system latency.




Export Semantics and Business Handoft

The ultimate goal of the system is structured data. The export layer translates the pipeline's
spatial geometry and the user's manual grid corrections into native business formats,
preserving complex layouts like spanned cells directly into native Excel formatting.

Format Behavior

.J_S_ON Full annotation do_cument_payload. o
HTML One distinct table snippet per detected grid.

| CSV All tables mapped to a single contiguous stream with separator rows.
XLSX Multi-sheet generation with spatial spanning cells perfectly preserved as

Excel merged cells.



The Architecture of Reliability

Agent P-DF accepts that machine learning will never achieve absolute perfection on
unpredictable, real-world documents. By architecting a robust Al foundation and bridging it to a
flawless editing environment, it delivers the only metric that matters: 100% accurate data

extraction.
Discriminative Deterministic Flawless UX
Al Heuristics
62.5M parameter Algorithmic bypasses A split-screen studio that
pipeline, trained on hard and mathematical grants total agency to the
negatives for real-world boundaries that sanitize user for final verification.
robustness. raw predictions.
e e e B e e M i e =




Product As Business




Engineered for the lightweight gap.

* Runs flawlessly on local CPUs.
Block 1: TATR TD « Zero reliance on massive GPU farms.

: ; « Fractional compute costs compared to
Lfiabie Detection) monolithic VLMs or cloud APIs.

Block 2: TATR TSR v1.1 - 62 . 5M

(Structure Recognition) Parameters

Block 3: PaddleOCRv5
(Text Det + Rec)




Zero-touch automation
is an expensive lie.

Black Box Al

Monolithic 900M+
parameter models hallucinate
boundaries and fail on
chaotic edge cases.

Zero Editability

Because the output is
opaque, operators cannot
surgically fix the 10%
error margin.

100% Manual Rework

> Users are forced to delete

the flawed output and
retype the tabular data
from scratch.

You bought an Al to replace manual
labor, and instead, you created a more
frustrating form of manual labor.




The 10 percent error rate trap.

90% Perfect Extraction 10% Edge Case Failure

100% Manual Rework

90% Perfect Extraction
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Complex invoices, 10-Ks, and The Al hallucinates a single
medical records hit the Al. It boundary, merges two columns, or
processes 90% flawlessly. misses a row due to a scanner

artifact.

Because the Al is an opaque black box,
operators cannot isolate the fix. They must
scrap the output and re-type the entire table
from scratch. The tool becomes a bottleneck.



The studio 1s the product

The Source:
Al-driven
geometric

mappIing.

rll'

Agent BDF  00E0T g

i

Pages 118

P

P feae palud

Sifda T

BANK OF AMERICA 5
SO S WO | Sesee § 2000 FRARIRA | v T OO A Ay TH, TR
Withdrawals and other subtractions - continued
'FT.J"U deshii g napllrasc i - byt »
Do s LRSTHE
-4 RoDECE FURDALE GhoF el Fonrgslan Ll S0G0
oOfsd  COREERARD 5100 IR COODONMON LUSIRAATTFEEROT WEA 1AL 1 SAWOME0M0TH: 0 T
el mu:;.nmu{_nllﬂ LAE POasURAG CRERD0 OF CAN PRAMDUTOCA L
B o RIGELE PURDHAEE QIOT THWWFS ASEXT LIWDRMAEE  Ca RTn
OEA | CHECRCARD DTS APFLE COMIAUL 5857 [T TTEE £A MBS 14008 F08E HOME RECUMING ™
S04 pADELE PURCHASECIEIT CHINKADL OVOATD ERATY LA LR
ML CHLCRCASS QRT THE ELANTY, AUFTCREARN [AN FRAHCTRELLOL T80 2100000 105541 F0ES 138 3
D CHECKRCARD OT 10 DHEuSOM B TIATGTRALY A, TREd | a0 MO T T e RN
il FVEFE bW RISOD O 0 5 SRRy WD E PUSICIRESE B55 CASF 17w 5T THADY ca ~TT 5}
ST PO RUER GEN) CFF 1T LEBSEAMAT FORCMAE TOOK) MALE WD TRADT ch Th
JOGEA  PRLCT NCWT OV TH AL APEMHLL DA A0 S0 R TRTE O £ PO (R RO I P TR INLE
AL TRADT MARSET § D113 SOOERAERED VB F PUBLHASE 1D S CAAMT LIHE B TAACY 5] ¥
TR BTN S PURIHARE O RS mDDGARL O TRAER Y TRADY ca S hRL
TULLE  PIAT SEAT 0078 RO APSDOOULD MDD GO0 BETIAL £ TATI M0 00081 79054 1330
DR FURCATE GITHALE MARDIRANE CTRSCHAT IR S50 XF-DG00- & 17 5
W EEHICRCARD 01 1Y DHEvION O ra ST TRAET £ 0N T 1480 S T T 2L 450
TRt et Flildr Bt} il e o R ]
T Wi T e | patall v Sraie 0 R0 SracEnd b TR B ST TR oLy s of S TR Fre srenoereenl wicnnan
TR TR — - " " T T T T T T T e mE e e E i
:lh-" D ol A
- i AN T - ]

1t Tete papewnd 1 MAAE CoTi-nasse-iar

2N

Agent P-DF is not a parser; itisa
human-in-the-loop workspace.
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The environment provides split/merge tools,
confidence heatmaps, and zero-latency
corrections in one continuous loop.

-ﬁ\

The Environment:
Deterministic
structured grid
editor.




Built for the realities of financial
and scientific data.
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Splitting the brain from the math

The Neural Network The Deterministic Mastermind

Heuristics Coloring B4 Enabled X

StubHeader

|

SuperHeader

TerminalHeader

SuperRowHeader

Standard BowHeador

Padding

FooterSpanner

StrictProjectedHeader

Python heuristics handle semantics,
spanning cells, and text anchoring.
Code does not guess; it calculates.

Handles pure geometry.
Finds lines and bounding boxes.
Kept intentionally small (62.5M

parameters) to avoid hallucination.



Enterprise compliance by design.

Total data privacy and legal immunity.

100% Local
On-Premise

At just 62.5M total
parameters, the entire
pipeline runs locally. No
cloud API calls. No
sensitive data ever
leaves the building.

GPL-Free
Architecture

Deliberately abandoned
the YOLO architecture to
strip out toxic open-source
licenses, ensuring zero IP
risk or legal exposure for
enterprise deployment.

CPU-Capable
Compute

PIPELINE_DEVICE=cpu
supported out of the box.
Drastically lowers
operational overhead—no
massive GPU server
racks required.



Operational oversight in real-time.

Designed for production environments, the system features an in-memory health dashboard
that polls critical metrics without complex external dependencies.

i1 System Health m Uptime: 31h 32m 11s
SUCCESS RATE OVERVIEW LATENCY (SECONDS)
10 0 29.31 31.33
100% Total Jobs Active Average Median (p50)
success rate
100% 0% 49.91 94/
T Success Rate Failure Rate p95 49_91
Live Uptime & Success vs. P50 and p95

Total Job Counts Failure Rates Latency Statistics




Stop trusting black-box Al
with enterprise data.

Viewing: Page 1 Table |Table1 v
vy & X B LD B v H T @ '8 = K &
Find. Replace..
ATM and debit card subtractions - continued
Date Description Amol
01/08/24 MOBILE PURCHASE 0106 Reef Parking Miami FL -400.

01/08/24 CHECKCARD 0107 BB* UNDERDOGS CANTINA HTTPSBBOT.MENCA 24011344007000007761390  -725.

Every other tool gives you a noisy output and wishes you luck. Agent P-DF gives
you a studio where you can fix it in seconds—locally, privately, and surgically.

Agent P-DF. Built for the final mile.




The fallacy of monolithic vision models.

/|

Cloud API St Static Output
Required Parameter i ‘
VLMs /

Localized, Surgical Approach

High Compute
Cost

e Privacy leaks: Sending sensitive financial or healthcare data to third-party cloud APIs.
e Over-engineered bloat: Requiring massive GPU farms for simple document processing.
e The Yes-Man problem: Trained on sanitized data, causing them to confidently hallucinate tables over flowcharts.




Bypassing the market extremes.

Parameter Output Privacy /
Vepiayment Footprint Editability Compliance
Cloud APIs like : Zero High Risk
AWS Textract riblie Llat NiA (Static APl output) | (Data leaves premise)
Monolithic VLMs like Cloud or Zero .
PaddleOCR VL 1.5 Heavy GPU ROt (Markdown/Text) Variable
Agent P-DF /100% Local | 62.5M v Surgical v Total
) Studio Ul (Air-gapped capable)

Al handles geometry, deterministic code handles semantics,
and Ul handles the residual error.




Bring your own intelligence

The Steering Wheel:
Agent P-DF Studio YUIR SSEIERT

unchanging user
environment.

Extraction Backend Protocol (EBP) The Adapter

Custom
TATR Local . GPT-4o0 : _
(62.5M) Docling G NG The Engines

Endpoints

- Models are commodities. We own the workflow.
- Plug in any intelligence; the human editing experience never changes.




The bottom line.

—-

Hgent FLOF

Every other tool gives you a noisy

output and wishes you luck.

We give you a surgical studio
where you fix it in seconds.
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