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Abstract. Intraoral photographs (IOPs) provide a low-cost record of
tooth appearance, alignment, soft tissue, and occlusal relationships. We
present IOP-Compass, a dataset, benchmark, and annotation resource
built on 1,000 patients from the Bite2Text collection. It comprises 5,000
standardized clinical photographs, five views per patient, with view labels
and expert-verified tooth-instance masks carrying FDI numbers, together
with frozen patient-disjoint splits. The dataset was produced through a
browser-based human-in-the-loop annotation platform that we also re-
leased. Using IOP-Compass, we benchmark a pipeline representative of
the current literature for view classification, region-of-interest extrac-
tion, and FDI-aware tooth instance segmentation, providing reference
results and ablations across alternative pipeline components. View clas-
sification is near-saturated on the benchmark, while FDI-aware instance
segmentation remains the main challenge. Both the dataset1 and code2

are publicly released.
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1 Introduction

A standard orthodontic acquisition contains five intraoral photographs (IOPs):
frontal, left- and right-buccal, and upper- and lower-occlusal views. They are
routinely acquired, require no ionizing radiation or additional appointment, and
they capture what neither radiographs nor intraoral scans expose in the same
way: gingival color and texture, plaque, enamel appearance, appliances, and the
occlusal relationship as the clinician sees it. Bite2Text pairs this modality with
intraoral scans and clinician-authored reports for 1,000 patients [5,19].

What this modality lacks is identity. Almost every clinical question—which
tooth is crowded, which surface is discolored, how a specific tooth moved between
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appointments—is posed per tooth, and answering it automatically needs an in-
stance mask with an FDI number [10]. No public resource provides that com-
bination for real clinical photographs. The largest openly released photographic
corpus with a five-view protocol annotates only caries as bounding boxes [1]; the
largest “open-sourced” intraoral collection claims roughly 800 real photographs
within a 150,000-image corpus dominated by renderings of scans and plaster
models [33], but the dataset and annotations were not publicly accessible at the
time of submission3 and the corpus matching our protocol and scale, used to
build SAT, is not publicly released [22].

Our contribution is threefold: (i) 5,000 standardized clinical photographs from
1,000 patients with view labels, expert-verified FDI tooth-instance masks, and
frozen patient-disjoint splits, released publicly for download; (ii) a reproducible
benchmark for multi-view IOP analysis, with FDI-aware instance evaluation and
reference baselines for view classification, ROI extraction, and tooth segmenta-
tion; and (iii) a semi-automatic annotation workflow, with its browser applica-
tion, which tracks how each mask was generated.

2 Related Work

Photographic Dental Resources. Several recent datasets have advanced
learning-based IOP analysis, but none combines all the properties required for
tooth-level instance segmentation and identification in standardized clinical im-
agery. SegmentAnyTooth [22], or SAT for short, comprises five-view IOPs from
953 Vietnamese subjects and follows a protocol similar to ours, but the dataset is
not publicly released. IO150K [33] includes real intraoral photographs alongside
rendered and plaster-model imagery, although its photographic component is
comparatively limited. AlphaDent [26] provides intraoral photographs from 295
patients, but does not release the corresponding tooth-level annotations. More
broadly, recent reviews of publicly available dental datasets report no photo-
graphic resource providing both per-tooth instance masks and FDI labels [27,32].

Beyond photographic imaging, public CBCT benchmarks have demonstrated
the value of shared data, standardized annotations, and common protocols for
systematically comparing dental segmentation methods [2,3,4,8,20,30,31]. These
resources, however, address volumetric dental imaging and do not provide tooth-
level instance masks with FDI identification for intraoral photographs.

Thus, despite growing interest in photographic dental analysis, an openly
available dataset combining standardized multi-view clinical photographs with
tooth-level segmentation and FDI identification remains lacking. Table 1 com-
pares existing datasets along the characteristics most relevant to our setting:
standardized multi-view acquisition, tooth-level instance segmentation, FDI iden-
tification, and public availability.

View Classi�cation and Tooth Segmentation. Prior work has addressed
the main components of automated IOP analysis largely as separate tasks.

3 https://zoubo9034.github.io/TeethSEG/ does not provide access to either the
source code or the data. We contacted the authors but had not received a response.
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Table 1: Comparison with photographic dental datasets. 5 views denotes a stan-
dardized five-view IOP protocol. Type distinguishes real clinical photographs
from datasets that also contain synthetic or non-photographic imagery. Pub-
lic indicates whether the corresponding images or tooth-level annotations are
openly accessible. “{” means not disclosed/unverifiable.

Dataset Task Characteristics Public access

Dataset Subjects Photos Type 5 Views Masks FDI Images Labels

Closest to our setting

IOP-Compass (ours) 1,000 5,000 Real ✓ ✓ ✓ ✓ ✓

SAT [22] 953 5,000 Real ✓ ✓ ✓ ✗ ✗

Other photographic datasets

IO150K [33] { 150,000† Mixed Partial ✓ { ✗ ✗

Caries IOP [1] 631 6,313 Real ✓ ✗ ✗ ✓ ✓

AlphaDent [26] 295 1,200 Real ✗ ✓ ✗ ✓ ✗

†IO150K reports a mixed corpus containing 800 real intraoral photographs together with ren-
dered and plaster-model imagery; its total image count is therefore not directly comparable with
the number of real clinical photographs reported for the other datasets.

View classification has typically been formulated as image-level recognition us-
ing convolutional neural networks [9,14,25]. Tooth segmentation, in contrast,
has been approached with region-based detection and segmentation architec-
tures [28,33], as well as by adapting promptable foundation models to dental
imagery [15,16,21,29]. More recently, SAT [22] combines tooth detection, enu-
meration, and segmentation using view-specific YOLO11 detectors to localize
and identify teeth and Light HQ-SAM to refine the resulting boxes into masks.

These methods are primarily evaluated with aggregate classification, detec-
tion, or overlap metrics. Such measures characterize average predictive accuracy,
but provide limited information about whether an individual image has been pro-
cessed completely and consistently. In annotation-oriented workflows, however,
discrete failure modes—such as a missing tooth, a spurious mask, merged ad-
jacent teeth, or an incorrect tooth identifier—can be more consequential than
small differences in aggregate overlap [23]. This motivates evaluation at the level
of image completeness and clinically meaningful segmentation and enumeration
errors, in addition to conventional accuracy metrics.

3 Dataset

Source Data and Annotations. IOP-Compass augments the 5,000 intrao-
ral photographs of 1,000 patients released with Bite2Text [19], comprising the
standard five orthodontic views (frontal-, left-/right-buccal, and upper-/lower-
occlusal; Fig. 1). Cohort selection, acquisition, de-identification, and ethical ap-
proval are described in the original publication; no additional clinical data were
collected for this work. We annotate every visible permanent tooth with a polyg-
onal instance mask and its FDI identifier, covering the 32 permanent-dentition
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