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This work presents a fine-tuned Cellpose-SAM workflow for cellularity detection in wall-
ignited 40%H,/60%NH; Schlieren flame images at ambient conditions. Default CPSAM
predictions were manually corrected to generate ground-truth masks, which were then
used to adapt the model to the present CVCC imaging system. Validation on independent
repeat-experiment images showed improved segmentation reliability and cell-count
agreement compared with default model, enabling quantitative extraction of cell
boundaries, centroids, projected areas and cell counts.
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but ammonia’s low reactivity and slow flame speed make stable flame propagation
challenging. Hydrogen enrichment improves combustion reactivity, yet it can
also promote flame-front wrinkling, intrinsic instabilities and cellular flame formation.

2. Cellular flame structures are difficult to quantify from Schlieren images,
especially for non-spherical flames generated by wall-mounted ignition.
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Research need

A robust and repeatable image-processing workflow is required to quantify cellular flame
morphology in wall-ignited NHs/H, flames, where conventional spherical-flame

assumptions are not directly applicable. Fig 1. CVCC based Z-type Schlieren imaging setup and deep-learning-assisted image-processing workflow.
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1. NH3;/H, blends are promising candidates for low-carbon marine combustion, :
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Image Processing, Cellularity Detection, and Results
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system.

* The fine-tuned model improved cellularity detection,
increasing AP@0.50 from 045 to 0.98 and
F1@0.50 from 0.70 to 0.99.

« The workflow provides a repeatable basis for
extracting cellularity metrics from 40%H,/60%NH;
flame images.
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