Nepali ASR Model Benchmarking Report

Comprehensive Evaluation on dataset 'shunyalabs/nepali-speech-dataset’ (test split, 50
samples)

Benchmark Date: 2026-08-20 04:44:02 UTC

Dataset: shunyalabs/nepali-speech-dataset (Split: test, Evaluated: 50 samples)

Hardware Platform: NVIDIA GeForce RTX 4070 Laptop GPU | CPU: AMD Ryzen 7 8845HS w/ Radeon 780M
Graphics

Models Evaluated: Kriti (harrrshall/kriti) vs NepaliConformer Offline (ampixa/nepali-conformer-offline)

1. Executive Summary & Benchmark Results Table

This benchmark provides an empirical comparative assessment between two state-of-the-art Nepali Automatic
Speech Recognition (ASR) models using 50 real-world speech samples from the 'shunyalabs/nepali-speech-dataset'
dataset. Metrics were evaluated across transcription accuracy (WER/CER), processing speed/latency (RTF/RTx), and
hardware memory efficiency (VRAM/RAM).

Metric / Evaluation Kriti (harrrshall/kriti) NepaliConformer Winner

Dimension Offline

Normalized Word Error 31.19% 50.27% Kriti ¥
Rate (WER) |

Normalized Character 11.25% 16.68% Kriti ¥
Error Rate (CER) |

Median WER | 28.57% 44.44% Kriti ¥
Worst-Case WER | 100.00% 94.74% NepaliConformer
Zero-WER Samples 6.0% 0.0% Kriti ¥

Percentage 1T

Real-Time Factor (RTF) | 0.0083 0.0054 NepaliConformer Offline

Real-Time Speed 138.6x 219.7x NepaliConformer Offline
Multiplier (RTx) T



Model Weight Load Time 13.87s 3.60s NepaliConformer
1

Cold First Inference Time 1.204 s 0.843 s NepaliConformer

U

Warm Inference Mean 0.097 s 0.064 s NepaliConformer
Latency |

Peak VRAM Allocated | 0.74 GB 1.58 GB Kriti ¥

Peak System RAM | 12.24 GB 12.15 GB Tie

Model Parameter Count 119.5M 121.3M Kriti (~1.8M smaller)

¥ Key Verdict & Decision Summary:
* Accuracy Winner: Kriti (31.19% WER vs 50.27% WER — +19.08% lower WER)
» Speed Winner: NepaliConformer Offline (219.7x real-time speed vs 138.6x real-time speed)
* Memory Winner: Kriti (0.74 GB peak VRAM vs 1.58 GB peak VRAM)
e OVERALL RECOMMENDED MODEL: Kriti

2. Hardware & Reproducibility Environment

 Python Version: 3.11.14

e PyTorch Version: 2.5.1+cul21

* CUDA Version: 12.1

* NeMo Version: 3.0.0

* JIWER Version: unknown

* Git Commit SHA: 57049eac2d45629571c4cc63770daa8792c335dc
* Operating System: Linux-7.0.0-1-cachyos-x86_64-with-glibc2.43

3. Detailed Metrics & Technical Breakdown

1. Transcription Accuracy Analysis:

Kriti achieved a significantly lower Word Error Rate (31.19% vs 50.27%) on this dataset. A key factor contributing to
this difference is how numerical tokens and Devanagari punctuation are handled: Kriti formats digits as
Devanagari numerals (e.g. 9 {¢00), which aligns directly with the dataset ground truth, whereas

NepaliConformer Offline expands numbers into full spoken words (e.g. Ych gSIIX 3ITS H), resulting in higher
word-level substitution penalties.

2. Speed & Latency Performance:



NepaliConformer Offline is faster in inference, achieving 219.7x real-time processing (RTF 0.005, mean warm
latency 64 ms per audio file). Kriti runs at 138.6x real-time speed (RTF 0.008, mean warm latency 97 ms per audio
file), which remains exceptionally fast for real-time speech-to-text applications.

3. Hardware Memory Efficiency:

Kriti requires less than half the GPU memory allocation (0.74 GB VRAM vs 1.58 GB VRAM) compared to
NepaliConformer Offline. This makes Kriti optimal for deployment on GPU-constrained platforms or multi-service
edge nodes.

4. Complete Per-Sample Transcription Log (All 50 Samples)

Duration Ground-Truth Kriti NepaliConform Metrics (WER)
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