Quality Control Protocol
Kokentau Ochre Rock Paintings Dataset

1. Purpose
This document describes the quality control procedures implemented during the documentation, processing, classification, and archiving of the Kokentau Ochre Rock Paintings dataset. The protocol was applied throughout all stages of fieldwork and data preparation.

2. Field Documentation
2.1 Survey Strategy
Systematic pedestrian survey was conducted within the predefined study area of the Kokentau granite massif. All accessible granite outcrops were examined for evidence of pigment-based rock art.
A control survey was subsequently undertaken to:
· verify previously recorded shelters,
· confirm panel counts,
· identify potentially overlooked pigment traces,
· reconcile discrepancies in coordinates and identifiers.

2.2 Spatial Recording
Geographic coordinates were recorded in WGS84 using smartphone GNSS positioning, with an expected horizontal accuracy of approximately ±5 m.
Coordinates were:
· recorded at each documented rock shelter,
· cross-checked during the control survey,
· verified against panel-level documentation.

3. Photographic Documentation
3.1 Image Acquisition
All panels were photographed using DSLR cameras under natural lighting conditions. For each panel:
· overall context images were taken,
· close-up photographs were captured,
· exposure and focus were controlled.
When feasible, visual scale references were included.

3.2 Image Review
All photographs were reviewed for:
· focus and clarity,
· exposure balance,
· completeness of panel coverage,
· absence of motion blur.
Images not meeting quality standards were re-shot during the same or subsequent field seasons.

4. Image Enhancement (DStretch)
Image enhancement was conducted using the DStretch plugin for ImageJ.
Standardized filters applied:
· YRE
· LDS
· LRE
· CRGB
The enhancement providing optimal pigment discrimination without excessive artefacts was selected for archiving.
Each enhanced image was independently reviewed by two researchers to minimize over-interpretation of surface noise or discoloration.
Approximately 15% of panels were initially detected through digital enhancement and subsequently verified in the field.

5. Photogrammetry and Orthophotos
Orthophotos were generated using Structure-from-Motion (SfM) photogrammetry implemented in Agisoft Metashape Professional (v. 2.1.0).
Validation procedures included:
· visual inspection for geometric distortion,
· verification of alignment consistency,
· confirmation of scale accuracy.
Orthophotos are provided in GeoTIFF format (with georeferencing and scale encoded) and JPG format (with visual scale bars).

6. Motif Classification
Motifs were classified into four categories:
· Anthropomorphic stick figures
· Panel-bodied anthropomorphs
· Zoomorphs
· Geometric and undetermined motifs
Classification followed a standardized recording framework applied consistently across all field teams.
Ambiguous pigment traces were documented conservatively within the combined “geometric and undetermined motifs” category.

7. Attribute Table Validation
The attribute table was recorded in a structured tabular format including:
· Outcrop ID
· Shelter ID
· Panel ID
· Latitude (decimal degrees, WGS84)
· Longitude (decimal degrees, WGS84)
· Motif category counts
· Associated image filenames
Validation included:
· cross-checking identifiers against filenames,
· checking for duplicate records,
· verifying coordinate consistency,
· confirming image–metadata linkage.

8. File Structure and Naming Convention
The dataset follows a hierarchical structure:
Outcrop → Shelter → Panel
File naming conventions:
· reflect hierarchical identifiers,
· include enhancement and orthophoto suffixes,
· avoid special characters,
· follow a standardized alphanumeric format.
The naming structure is fully described in the README.md file.

9. Image Metadata Validation
Embedded descriptive metadata were added to image files and standardized across the dataset using XMP and duplicated IPTC fields. The embedded fields include:
· Title (standardized, including outcrop/shelter/panel identifiers and processing labels where applicable)
· Creator(s)
· Country
· Geographic coordinates (latitude/longitude, WGS84)
· Description / caption (fieldwork and provenance)
· Keywords (controlled spelling and casing)
Validation included:
· checking presence and completeness of required XMP and IPTC fields,
· confirming that coordinates are recorded in decimal degrees with WGS84 datum,
· verifying consistency between filenames and embedded identifiers (Outcrop/Shelter/Panel),
· confirming that derivative labels and processing parameters (e.g., Ortho, DStretch mode/value) are recorded in the filename, Title and Keywords,

10. Pre-Deposit Verification
Before upload to Zenodo, the following checks were performed:
· verification of folder structure,
· confirmation of file integrity,
· consistency of naming conventions,
· completeness of metadata fields,
· validation of GeoTIFF georeferencing.

11. Version Control
The revised Zenodo deposit includes:
· standardized file naming,
· GeoTIFF orthophotos,
· updated metadata table with a file-list column (image filenames) for each rock shelter,
· controlled vocabulary terms in repository metadata.

