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4-Way Comparative Benchmark: Gole vs. Decimal across Classical CV & Vision

Transformer (VLM)

Dataset: 25 Rows × 20 Digits (500
Digits)

Date: October 2026
Platform: macOS Apple Silicon /

ARM64

1. Executive 4-Way Architectural Comparison

CONFIGURATION
ARCHITECTURE

FAMILY

HARDWARE

REQUIREMENT

MEMORY

(RAM)

PER-

DIGIT

LATENCY

TOTAL

RUNTIME

(500

DIGITS)
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GOLE

Template

Matching

Classical CV

(OpenCV

Deterministic)

Standard CPU

(ARM/x86)
< 5 MB 0.70 ms 63.34 s

100.0%

(500/500)

99.2%

(496/500)

DECIMAL

Template

Matching

Classical CV

(10-Class Single

Digits)

Standard CPU

(ARM/x86)
< 5 MB 0.20 ms 26.21 s

100.0%

(500/500)

96.0%

(480/500)

GOLE Laya

Vision (VLM)

Vision

Transformer

(thaitea/laya-

vision)

GPU / Apple

Neural Engine

~8 GB

VRAM

384.92

ms

192.46 s

(-47.6S)

100.0%

(500/500)

82.4%

(412/500)

DECIMAL

Laya Vision

(VLM)

Vision

Transformer

(thaitea/laya-

vision)

GPU / Apple

Neural Engine

~8 GB

VRAM

480.14

ms
240.07 s

100.0%

(500/500)

84.8%

(424/500)

2. Pipeline Latency Breakdown (Single 20-Digit Line Scan)

PIPELINE

EXECUTION STAGE

DECIMAL

TEMPLATE

MATCHING

GOLE TEMPLATE

MATCHING

GOLE LAYA VISION

VLM
ARCHITECTURAL NOTES

1. Image Decoding &
Binarization

19.13 ms 9.48 ms 9.48 ms
Otsu auto-thresholding + tight
bounding box extraction

2. Segmentation &

Grouping
2.73 ms 1.19 ms 14.80 ms

Gole groups 10 ligatures instead of

20 disconnected characters

3. Recognition /

Model Inference

85.13 ms (20

digits)

116.19 ms (10

ligatures)

406.95 ms

(Transformer

passes)

VLM evaluates prompt card

representations across top/bottom

heads

Total Request

Latency
106.99 ms 126.86 ms 431.23 ms

Full end-to-end HTTP REST

request turnaround
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EDGE CLASSIFICATION

SPEED

0.70 ms
Gole Template Matching:
548× faster than VLM, runs in
<5MB RAM on embedded
CPUs.

VLM WALL-CLOCK

ACCELERATION

19.8% faster
47.6s saved: 2 digits per
glyph cuts Vision Transformer
forward passes by 50% (250
vs 500).

CLEAN RESOLUTION

ACCURACY

100% exact
25/25 perfect rows on
standard 40px rendering for
both Gole and Decimal
engines.

COMPACT RES. RESILIENCE

(26PX)

99.2% digit acc.
Gole Clean Templates:
496/500 digits correct at
26px vs 96.0% for Decimal
(480/500).



In-Depth Visual Analytics & Architecture
Decisions
Latency Profiles, Accuracy Scaling, and Production Deployment

Recommendations

Classification Engine: Multi-Arch
Service v2

Status: Validated

3. Head-to-Head Latency Comparison

TOTAL 500-DIGIT WALL-CLOCK RUNTIME (LOWER IS BETTER)

Decimal Template Matching 26.2s 26.21 s

Gole Template Matching 63.3s 63.34 s

Gole Laya Vision (VLM) 192.5s (19.8% Faster) 192.46 s

Decimal Laya Vision (VLM) 240.1s (+47.6s Slower) 240.07 s

4. Architectural Profiles & Operating Specs

Gole Template Matching EDGE SPEED

Inference Latency: 0.70 ms / digit (1.40 ms / glyph)

Memory Footprint: < 5 MB RAM (Zero GPU)

Template Footprint:
100 2-digit ligatures + 20 split pure

masks

Accuracy (40px / 26px):
100.0% / 99.2% (Highest

resilience)

Primary Role:
Real-time mobile camera, edge

embedded scanning

Gole Laya Vision (VLM) MULTIMODAL WINNER

Inference Latency:
384.92 ms / digit (769.84 ms /

pass)

Memory Footprint: ~8 GB VRAM / Host RAM

Forward Passes:
250 passes (50% reduction vs

Decimal)

Wall-Clock Advantage:
47.6 seconds faster than Decimal

VLM

Primary Role:
Complex documents, noisy

captures, LLM reasoning

Decimal Template Matching BASELINE FAST

Inference Latency: 0.20 ms / digit

Memory Footprint: < 5 MB RAM

Template Footprint:
10 simple single-digit templates (0-

9)

Accuracy (40px / 26px): 100.0% / 96.0%

Primary Weakness:
Degrades quickly on

blurred/touching contours

Decimal Laya Vision (VLM) BASELINE HEAVY

Inference Latency: 480.14 ms / digit

Memory Footprint: ~8 GB VRAM / Host RAM

Forward Passes:
500 separate Vision Transformer

crops

Total Wall-Clock:
240.1 s (Slowest across

benchmark)

Primary Weakness:
Redundant spatial tokenization on

isolated digits

5. Key Architectural Takeaways

1. Why Gole Saves 19.8% Wall-Clock Time in Multimodal VLMs

Modern Vision Transformers (such as Laya Vision) carry fixed tokenization and prompt evaluation overhead per patch regardless of
glyph complexity. By encoding 2 decimal digits into a single composite ligature (modifier + main symbol), Gole cuts the number of
required Transformer forward passes from 500 to 250, saving 47.6 seconds over the test set.

2. Why Template Matching is Recommended for Production Edge Scanning

Gole Template Matching operates at 0.70 ms per digit with 99.2% accuracy on compact captures. Requiring under 5 MB RAM and zero
GPU hardware, it enables instant offline scanning on mobile devices, handheld POS terminals, and microcontrollers without network
latency.

3. Deployment Recommendation Framework

Mobile App & Real-Time Scanning: Default to Template Matching for sub-150ms instantaneous UI feedback.
High-Resolution Document Archival / Deep Verification: Toggle to Laya Vision VLM where multimodal reasoning and perspective
correction are prioritized.
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