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|s a radiologist’s skill
just the diagnosis and
the final report, or is
there extra information

hidden in how they look
at images?
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a) Existing Medical Gaze on CXR
_ Attention Map

Mediastinal contours and Atelectasis: Y/N
heart size within normal _|Cardiomegaly: Y/N

Dataset r N : limits. Mild right basilar | Consolidation: Y/N

subsegmental atelectasis. Pneumothorax:Y/N
No pleural effusion. No Pneumonia: Y/N

pneumothorax.

Tasks Blackbox | Explanable Explanable
Scabat Multilabel | BI2CKPX | Report Multi-label
classification portg | Generation classification
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b) Existing Medical Analysis on CT
Report Findings

There is ground-glassg Atelectasis: Y/N

— capacity in the right lo Cardiomegaly: Y/N
Dataset - -
T lobe and a small Consolidation: Y/N

- = Not Available pneumothorax. Minimal left

lower lobe ground-glass Pneumothorax:Y/N

S < opacity is likely at the same Pneumonia:  Y/N
etiology.

Blackbox Explanable Explanable
HEELE lf":ppt‘f'“‘ Multi-label | Br'tac"b” " Report Multi-label
reciction classification eport generation’ g eneration classification
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JIJU —0 -0 - - 2 6
Attention Map RepC ding
= e There is ground-glass Atelectasis:  Y/N
= ‘ capacity in the right lower "\ Cardiomegaly: Y/N
L &S — - lope enca Sl Consolidation: Y/N
, g » pneumothorax. Minimal left ,
Cea — = lower lobe ground-glass |- neumothorax:Y/N
- <= opacity is likely at the same Pneumonia:  Y/N
= ' etiology.
Blackbox Explanable Explanable
Scanpath Multi-label PECKDOXE Report Multi-label
Prediction o Report generation : 3 :
classification ~ Generation classification
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Data Collection

Radiologist

\ Tobli eye- |

tracker

Raw Data

Video

DICOM files

Report Audio

Eye tracking
data

DICOM file

OCR

pydicom

Data Processing

Series Number, Image
Number, Frame ID

Series Number, Image
Number

Eye tracking data
(frame id, x, v,
duration)

h

(x, y, DICOM
file, duration)
=

(x, v, z, duration)

-~

Series Number,
Image Number,
Frame ID, DICOM file

Report Audio

STT

¥
Report:
[00:00 > 00:28] There's
the gastrostomy tube in
the body of the stomach.
[00:28 —-> 00:51]
Drainage in place
around the distal
esophagus.

v

Finding
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Temporal Slice Navigation Fixation Heatmap KEeports

There is no free fluid in the mediastinum. The heart
size is normal. There is no pericardial effusion. The
great vessels are normal in diameter.
Pneumomediastinum without pneumothorax. This is
likely secondary to blood rupture. There is
subsegmental mucus plugs in both lungs which likely
represents bronchitis or asthma. No pulmonary
embolism.

}
=
3

A2 There's right apical pneumothorax. emphysema is

present. There are degenerative changes in the spine.
And front, first, right, sternocleidomastoid. There's
partial fusion of the vertebral bodies of C4 and C5
with retrolisthesis with respect to C3 and C6. The soft
tissues are with the normal limits. Impression number
one, no acute osseous abnormality of the cervical
spine, number two, right pneumothorax.

Depth
—

Index

There's a trace left pneumothorax and a trace right
pneumothorax. There's consolidation in the right
lower lobe. There's subcutaneous emphysema in the
perineum, including the right back left right buttock,
inguinal region. There's extensive subcutaneous
emphysema in the scrotum. The osseous structures
are unremarkable.

SR

Depth

Index
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""""""""""""""""""""""""" Spatiaiipradicion T ﬁ
= . 3D Positional Duration
Encoding Prediction
Softmax x
PE, R
A
PE,
""""""""""""""""""""""""""""""""""""""" Transformer
_ Feature Extraction L - > Decoder
D
Visual i Transformer |l [PE.,PE, PE.] T
Encoder MLP 1) Encoder ,f+\
| 7 ~ Q
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Transformer
Encoder

3D Positional
Encoding

PE,

PE,
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Transformer
Encoder

3D Positional
Encoding

PE,

PE,

PE,

|PE,, PE,, PE.)
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"""""""""""""""""""""""" Spatial Predicton i
1 3D Positional Duration
: 2 : Encodin T
I :_ §<Softmax | g Pred:\ctlon
L | | PE, R
A
PE,
----------------------------------------------------------------------- Transformer
Feature Extraction - —> Decoder
Visual : Transformer |PE,, PE,, PE.] T
Encoder MLP 1) Encoder ,f+\
P Z ~ Q
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""""""""""""""""""""""""" Spatial Prediction t
}A, A
: 3D Positional Duration
Encoding Prediction
PFE “
: R
A
PE,
Transformer
Feature Extraction - > Decoder
Visual L Transformer |PE,, PE,, PE.] T
Encoder MLP 1) Encoder ,f+\
| 7 ~ Q
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Encoding Prediction
PFE *
‘ R
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Transformer
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A / """""""" Spatial Prediction | ;
s Y- Y; i :
| m g | | 3D Positional Duration
| Encoding Prediction
Softmax X
PE, R
A
PE,
------------------------------------------------------------------- Transformer
Feature Extraction . —> Decoder
S L E D
Visual i Transformer |Y(PE.,PE,, PE.] r
Encoder MLP 1) Encoder ,f+\
P Z ~ Q
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Temporal Slice Navigation Fixation Heatmap

Help:
- Encoder to adapt to CT features.
- Decoder to get used to predict fixation-like sequences.
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Quantitative comparison

Table 1. Comparison of scanpath-based metrics between our CT-Searcher and existing models adapted
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Method | ScanMatch 1 | MultiMatch 1 | SED |
| w/o Dur. w/ Dur. | Vector Direction Length Position Duration |
PathGAN [4] 0.0118+0.002 0.0649+0.005 | 0.82774+0.023 0.319440.015 0.6786+0.031 0.6559+0.028 0.295940.018 | 663442
HAT [79] 0.017140.003 - 0.8103+£0.019 0.3178+0.014 0.65224+0.029 0.629540.025 - 307428
Gazeformer [50] 0.0619+0.005 0.0718+0.006 | 0.865340.021 0.3012+0.016 0.8601+0.035 0.649240.027 0.3254+0.019 | 279+£25
GazeformerISP [13] | 0.0828+0.007 0.0711+0.006 | 0.88314+0.024 0.3060+0.015 0.8044+0.033 0.735440.031 0.3375+0.020 | 238+21
Ours CT-Searcher | 0.1466+0.009 0.1170+0.008 | 0.9216+0.026 0.4151+0.018 0.8783+0.036 0.7859+0.033 0.5003+0.024 | 174+18

Table 2. Comparison of spatial-based metrics between different

scanpath prediction models.

Method | Saliency

| CC 1t KLDiv | NSS
PathGAN [4] 0.0349+0.017 25.602+1.832  0.1343+0.021
HAT [79] 0.091440.034  15.493+1.245 1.0676+0.089
Gazeformer [50] 0.085540.044 23.3324+1.756  0.500540.042
GazeformerISP [13] | 0.110440.021  5.023+0.428  0.770340.065
Ours CT-Searcher | 0.1706+0.016  3.645+0.312  1.1422+0.095
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Temporal Slice Navigation Fixation Heatmap
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- We introduce CT-ScanGaze, the first public CT eye gaze dataset, and

- CT-Searcher as the first CT scanpath prediction baseline.
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- Demonstrates feasibility of modeling expert visual behavior in CT

iInterpretation with potential to extend to other 3D visualization domains like

geological analysis or industrial inspection.
- Enables multiple research applications including expert vs. novice gaze
analysis, generalizable 3D attention models, and human-Al collaborative

systems for radiology training.
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Thank You!

Contact: tp030@uark.edu

Data & Code
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