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Amazon applied-science internship

Computer Vision — Devices, June—October 2026

Q: What animal is on the grass?  Nyltimodal post-training

Co-developed CRAFT, combining counterfactual
augmentation with GRPO-based VLM fine-tuning. Ran
LoRA-based SFT and group-relative RL across eight

nodes and 64 NVIDIA A100 GPUs in one data-parallel
group.

Original photo: dog Conditional image generation

., repaint the box ~ Implemented a single-copy conditional-generation path
S+ foradistilled image editor. Evaluated latency-quality
tradeoffs across sampling budgets.

Training and evaluation reliability

Contributed to versioned-cache and checkpoint-evaluation
integration. Debugged synchronization, activation
checkpointing, attention-backend and precision issues.

CRAFT edit: wolf

Applied Scientist Intern. Internship completed October 2, 2026. Example from Fig. 1 of the CRAFT manuscript draft.



Amazon applied-science internship

CRAFT versus SFT on target classes with low baseline accuracy

Exact dCcuracy on target classes
W SFT W CRAFT GQA targets

00% 54.8% 54.0%

50.7% 29.9% - 54.8%

+24.9 points

50%
40%

30%

Gains also on LVIS and

20%
V3Det targets.

10% . .
° Paired 95% intervals

0% exclude zero.

GQA LVIS V3Det

Overall GQA accuracy holds (62.3% vs. 62.4%). Lookalike-name questions drop 5.1 points.

Manuscript in preparation (2026). Draft evaluation, epoch-three checkpoints; ongoing collaboration.



1. Med-R

1.1. Hard-gated training for structured VLM outputs

Free-Text Answer vs. Machine-Readable XML

“NO”

Native free-text output

<think>“The abdominal CT image does

Med-R: parser-valid XML output

. . . < >
not show free intraperitoneal air. There af};vgfr
1s no visible pneumoperitoneum within T
Question: “Is there evidence the peritoneal cavity.“</think>
of pneumoperitoneum?”
e DGhld Siar Training Inference
~otage 1: Lo art Stage 2: GRPO
Teacher-assisted { Poli .
olicy (1g) Candidate .
AL e)farnples - | Qwen3-VL-2B outputs Bl )
v ref
Synthetic XML- )
format examples Reward Function <think>
I RHard Gate - /tl‘liilk>
y RAccuracy (50%) <answer>
o Rheuristic (35%)
SFT Format Priming Rreasoning (15%) e

Under review, CMPB (2026). Figure from June 1 manuscript, p. 5.

SFT primes the output
format.

GRPO gives malformed
outputs zero reward.

Only valid outputs
receive task-accuracy
rewards.

One native generation pass.
No claim of faithful
reasoning.



1. Med-R

1.2. Answer accuracy and format compliance

Native generation: strict accuracy / format compliance (%)

Method Schema Training scope VQA-RAD Strict/Fmt (%) PathVQA Strict/Fmt (%) MIMIC Strict /Fmt (%)
SFT full XML full 68.20 / 99.62 51.10 / 98.33 60.80 / 99.00
Med-R-AO  answer-only  bounded ablation 61.30 / 94.64 51.85 / 86.76 56.53 / 91.20
Med-R full  full XML full 69.35 / 99.62 51.28 / 98.75 62.40 / 99.20

Native generation versus a constrained wrapper

Method Dataset Wrapper  Passes Median latency (s) Tokens Peak VRAM (GB)  Strict (%) Fmt (%)
SFT + constrained VQA-RAD yes 3 1.96 72.85 6.33 58.62 100.00
Med-R full native VQA-RAD no 1 1.61 70.73 4.05 69.35 99.62
SFT + constrained PathVQA ves 3 1.72 65.00 4.87 62.43 100.00
Med-R full native PathVQA no 1 1.74 76.99 4.05 51.28 98.75
SFT + constrained MIMIC-CXR yes 3 4.91 65.00 9.60 47.40 100.00
Med-R full native MIMIC-CXR no 1 1.63 71.39 4.05 62.40 99.20

SFT is a strong baseline. The wrapper guarantees validity and leads on PathVQA accuracy.

Under review, CMPB (2026). Original Tables 2 and 4, June 1 draft.



2. Phrase grounding

2.1. Grounding versus detection for conditional chest X-ray localization

External validation, n = 489

50%
40.5%
40%
30%
20%
10%
3.3%
o — T
Detection Phrase grounding

First author. Journal of Imaging Informatics in Medicine, accepted 2026.

Success at IoU > (.2

40.5% vs. 3.3%
+37.2 points

489 external cases.

Paired McNemar test,
p <0.001.



3. CXR-CurateBench

3.1. Controlled supervision for grounded medical VLMs

Frozen held-out readout

Broad Visible Curation Polici (@ —
Rationale Pool uration Policies Common evaluation
(i ) contract
(19,763 rows) Ra“.' (1.9k) Same Qwen3-VL-2B-
T, No f'lte”ng’_ Thinking backbone
i O L Full pool as-is y Same LoRA recipe
( h Same prompts
{; = )
CXR 8 No-Think (19k) Same decoding
1,742 rows Strip chain-of-thought, \_  Sameevaluator )/
. . _keep answer+bbox only
( 3 SFT Training 4 Primary reported )
MIMIC Curated (19k) Qwen3-VL-2B- metrics
9,895 rows Quality-filtered via Thinking ] Answer accuracy
s . iterative review LoRA r=64 Joint@0.5
( 5 - N 3xH100 GPUs loU@0.5
= PaxRay Curated (13k) ol
| = 5793 r0ws | Quality-filtered + . Arseebler J
4 chest X-ray - \_2dgreseive size pruning (" Evaluation suites )
sources with ground- i : ) i [ ;
truth bounding boxes 2 ?3,\’;25}:\!3 ) Strict (1 3k) anary;:;?g&;emdual.
\ ’ y Strictest quality gate on Supplemental VinDr
\_ pruned set ) diagnostic: 283 rows
CXR8 answer probe
\_ retained only as diagnostic J

I compare curation policies while holding the model and evaluation recipe fixed.

Manuscript in preparation (2026). Original Fig. 1, Apr. 28 draft.



3. CXR-CurateBench

3.2. Curation changes distinct failure modes

A. Stacked row-count decomposition on the primary residual

- [EYIIENEETTT K
no-think-19.3+|EE IEE IETO S T
curatec-19.6k | INECIENN IETIN O .
curated-13.3 |3 O AT I T .

strict13.3k -_“““

160 240 318
Rows out of 318

B Answer + loc. [ Answeronly B Loc. only [ Parseable neither [l Unparseable

B. Primary metric paired deltas C. Format-compliance delta
curated-19.8k - curated-13.3k - +1.9 0.3, +4.1] |
Joint@0.5 i : !
: |
curated-19.8k - strict_-13.3k —® +1.3[-0.6, +3.1] : raw-19.8k - no-think-19.8k

Joint@0.5 ! |
| |
|

curated-13.3k - curated-19.8k o 409 [-2.8, +4.7] ! —_—
Answer ! !

; i : +30.2 [+24.2, +36.2]
strict-13.3k - curated-13.3k i !
0U@0.5 : @ +3.5 [+0.0, +7.2] E
I T T Ll L T T T T T 1
-6 -3 0 3 6 9 0 10 20 30 40
Delta (pp) Delta (pp)

Format improves with rationale retention. Joint-success gains remain uncertain.
Manuscript in preparation (2026). Original Fig. 2, Apr. 28 draft.



4. JUN

4.1. Auditable radiology report validation

Which report discrepancy caused a score deduction?

Stage 1 Stage 2
Input Text LLM Structured Output Parallel Comparison | Penalty Calculation Score Calculation
“-‘-- Small left Status — Inversion penalty —*
effuspn, al_ld pletlral 1 {"Findings": { Ma‘tch”ed 5 — — / Y Panaltics
thickening ... ["Pleural Effusion”], Findings — Missing penalty S =10
— "Missing": [“..."], /
“... Small left pleural "Added": [“.."]},” Anatomy — Mismatch penalty
e o — Devices™ {...}...} v
unchanged ..." Devices —  Error penalty Score = 0.675

Neural extraction aligns reports into structured findings.
Deterministic rules expose the discrepancy behind each deduction.

Missed findings can still bypass the scoring rules.

Manuscript in preparation (2026). Original Fig. 1, June 13 manuscript, p. 2.



4. JUN

4.2. Factual failures in fluent reports

Constructed stress-test examples

Safety Trojan

Reference

“No acute
infiltrate”

Candidate

“...globular 'water-
bottle'
configuration..,
Large pericardial
effusion with signs
of tamponade...”

JUN: 0.04

CREPE: 0.28

FineRad: 0.13

GREEN: 1.00

RadCliQ: 0.29

RaTE: 0.30

Critical Fabrication

Reference

Hyperexpanded
lungs consistent
with emphysema.
No evidence of

active disease

Candidate

...Chronic

emphysematous
changes... Large

pericardial

effusion with signs

of tamponade.

JUN: 0.04

CREPE: 0.19

FineRad: 0.25

GREEN: 1.00

RadCliQ: 0.39

RaTE: 0.46

Internal Logic Check

Reference
JUN: 0.02
...pulmonary
parenchyma appears
entirely clear... no = CREPE: 0.79

evidence of focal
consolidation... )
FineRad: 0.50

Candidate

GREEN: 0.75
...dense alveolar
consolidation... .
highly suggestive of RadCliQ: 0.65
acute bacterial

pneumonia... RaTE: 0.47

Inspect fabricated findings and internally inconsistent statements.
Reliable scoring still depends on accurate finding extraction.

Manuscript in preparation (2026). Original Fig. 3, June 13 manuscript, p. 7.



5. Q-LACE

5.1. Finding-specific longitudinal change extraction

N
MIMIC-CXR 1 Radiology Rule & Cue Conservative Projection to MS- Clean Split Training
Chronology Reports Extraction Filtering CXR-T Query (Zero Overlap) Sample
s adjacent frontal pairs current stud Heads
Training (Al pales) ( Y i, — & @ Pleural effusion o
Supewision "\-b At Comparison / M - [z -
hoecaippl Findings / X [ J Edema ‘ u‘
: Impression @  Pneumonia
(Report-derived N d i
ki) Diration clis % conflic‘:ﬁlagterr;ixed M Gonsslkiotan Pzaetz:n:v:::fc?g ) 2044 halanced
134,315 adjacent pairs indi ] » E ) ) weak train +
) ) finding mentions view filtered @  Pneumothorax image, pair, path L 512 weak-val
_________________________________________________ UMM MG ARGUONSSSENGID AR S S
v
Prior CXR  Current CXR Query (finding) Bl é i
MedGemma-1.5 4B (pretrained) Supported Labels
| I I Query: 5 - $ H Q-LACE
pleural g ) . 7 LoRA Deterministic EHe:d"t’_Ut
Benchmark effusion Transformer Block L [« Adapter Decoder MECHALION
Inference [ P i
&
I'éEIg'OUt l l - N Transformer Block 2 |«
MS-CXR-T = ‘
( Tokenization & Encoding Transf Block 114 Closed-label
Prior image Current image Query text ransformer 2loc decoding Accuracy
1,326 rows = £ o macro-F1
, tokens tokens tokens B Embedding Layer |« i : Reserved Diagnostic Token
0000 00000 a0 H -
. ————p | No evidence
g 7 S /
Training supervision flow Inference flow :‘ LoRA Deterministic é} Frozen Benchmark-supported —-  Reserved Diagnostic Token
» (report-derived weak labels) (benchmark evaluation) adapters Decoder 0’ T ooe labels (scored) L~/ (not benchmark-supported)
% Trainable

Report-derived weak labels supervise change in a specific finding.
Figure thumbnails illustrate the workflow.
Submitted to JIIM (2026). Original Fig. 1, May 2026 draft, p. 4.



5. Q-LACE

5.2. Query and history controls

System Protocol No-prior/current Prior+current A supp. F1 same_view 95% CI
Acc. / Fl Acc. /Fl Acc. /Fl Acc.

Always-stable heuristic input-free shortcut 0.400/0.190 0.400/0.190 +0.000 0.415/0.196 [0.369, 0.432]
Always-worsening heuristic input-free shortcut 0.419/0.197 0.419/0.197 +0.000 0.407/0.193 [0.385, 0.452]
Finding-majority prior input-free finding prior 0.488/70.458 0.488/0.458 +0.000 0.477/0.450 [0.462,0.514]
MedSigLIP (Sellergren et al., 2025) frozen head 0.452/0432 054170489  +0.057 0.529/0.478 [0.512,0.570]
BioViL-T (Bannur et al., 2023) frozen head 0.517/0.474 0.554/0.527 +0.053 0.536/0.512 [0.524, 0.583]
TorchXRay Vision DenseNet (Cohen et al., 2022) frozen head 0.501/0.453 0.520/0.458 +0.005 0.507/0.437 [0.491,0.548]
MedGemma prompt-only (Sellergren et al., 2026) prompt-only 0.314/0.286 0.336/0.285  -0.001  0.329/0.271 [0.304, 0.367]
Qwen2.5-VL-7B (Bai et al., 2025) fixed label prompt 0.097/0.135 0.238/0.228 +0.093  0.229/0.219 [0.210, 0.265]
CheXagent side-by-side MCT (Chen et al., 2024b) fixed MC prompt 0.461/0442 0.441/0.394  -0.048 0.454/0.407 [0.414, 0.470]
Lingshu-7B (Xu et al., 2025) fixed label prompt 0.399/0.231 0.382/0.227 -0.004  0.379/0.217 [0.349,0.413]
Lingshu-1-8B (Xu et al., 2025) fixed label prompt 0.397/0.240 0.388/0.221 -0.019  0.379/0.213 [0.356, 0.420]
HuatuoGPT-Vision-7B (Chen et al., 2024a) fixed label prompt 0.387/0.203 0.404/0.242 +0.039 0.398/0.238 [0.371,0.436]
SmolVLM2-2.2B (Marafioti et al., 2025) fixed label prompt 0.333/0.205 0.343/0.196  -0.009  0.336/0.190 [0.310,0.373]
Q-LACE (ours) query-conditioned VLM 0.490/0.408 0.592/0.562 +0.154  0.580/0.555 [0.566, 0.621]

Query intervention Acc. T Supported macro-F1 T A supp. Fl
Canonical finding query 0.592 0.562 —
Blank query 0.557 0.429 -0.133
Generic change query 0.556 0.442 -0.120
Random wrong finding query  0.485 0.449 -0.113
Paraphrased finding query 0.590 0.552 -0.010

Query and prior-image interventions lower F1. Query binding remains incomplete.

Submitted to JIIM (2026). Original Tables 2 and 3, May 2026 draft, p. 7.



6. DuEL-Med

6.1. Classification-guided radiology report generation

Text Prompt

Tokenized |
1

O
>l

© LorA
@

iy

1

1+ Language
'Eﬁ Model
1

© LorA .
1e!
12l

)

Image -
Encoder

Human: <img> <ImageHere> </Img> {Generate
a comprehensive and detailed diagnosis
report for this chest xray image} \n Assistant:

Classification Head

o
sl =53] 1=
> D|= o [=} =
I ofll=|[B] |
= o =1 1)
. - | o -
1o Y
L2l

Initial Report
Single ap portable view of
the chest was obtained.
Patient is status post
median sternotomy and
coronary artery bypass
graft surgery. Heart size [s
moderately enlarged.
There is mild pulmonary
vascular congestion
without overt pulmonary
edema. Small bilateral
pleural effusions are likely
present. No
pneumothorax is seen.
Mediastinal contours are
unremarkable. Bony
structures are intact.

Probability to template
Highly likely
Edema

Likely
Lung Opacity
Likely
Pleural Effusion

Likely
Pneumonia

—

@ Chatbot
(

Prompt

Improve radiology reports with
classification probabilities:

Use precise anatomical
references; nate comparisons
or changes.

Avold unverified diagnoses.
Ensure severity is accurate and

consistent.
>70%: Add with confident

language.

50-70%: Use measured

phrasing.
<50%: Include only if clinically

supported.

Justify modifications by

referencing original findings or
strong evidence.
Keep final reports clinically
sound and concise,

\

Retain all valid original findings.

N J,

Improved Report
Single AP portable view of
the chest. Patient is status
post median sternotomy
and coronary artery
bypass graft surgery. Heart
size is moderately
enlarged. Mild pulmonary
vascular congestion
without overt pulmonary
edema. Small bilateral
pleural effusions are
present. No
pneumothorax is seen,
Mediastinal contours are
unremarkable. Bony
structures are intact.
Bilateral basilar opacities
are present, concerning
for atelectasis or
pneumonia.

I combine report generation with pathology probabilities to refine findings.

MICCALI 2025 workshop publication. Original Fig. 1, Springer proceedings p. 312.



6. DuEL-Med

6.2. A report refinement example

Classifier: Lung Opacity, Pneumonia

GT: Lung Opacity, Pneumonia

GREEN Score:

Report from MambaXray-VL: 0.429, Report from DuEL-Med: 0.600 MIMIC-CXR

METEOR Score: GREEN

Report from MambaXray-VL: 0.140, Report from DuEL-Med: 0.132
& Ground-Truth Report 00262 to 0-2 73

again seen are r}onspec.iﬁc bibasilar opacities which have incregsed from. the apices of lqus +4.2% re1at1ve
are clear. there is no evidence of pulmonary edema pleural effusion or pneumothorax. cardio-
mediastinal and hilar contours are unremarkable. no acute displaced rib fracture identified.

& Report from MambaXray-VL

frontal and lateral views of the chest were obtained. there is no focal consolidation pleural
effusion or pneumothorax. the cardiomediastinal silhouette is within normal limits. imaged The flgure ShOWS one
osseous structures are intact. no free air below the right hemidiaphragm is seen. surgical
clips project over the left upper abdomen. report

"

a
= Report from DuEL-Med Aggregate gains do not
frontal and lateral views of the chest were obtained. there is no focal consolidation, pleu- guarantee every flndlng
ral effusion, or pneumothorax. the cardiomediastinal silhouette is normal. imaged osseous .
structures are intact. no free air is seen below the right hemidiaphragm. surgical clips 1S correct.

project over the left upper abdomen. there is a subtle opacity in the right lower lobe that
may represent early pneumonia, clinical correlation is recommended.

MICCALI 2025 workshop publication. Original Fig. 2, Springer proceedings p. 315.



7. TRACE

7.1. Textual reasoning for affordance grounding

Reasoning Process:

1. Identify the reference surface: The user's request
specifies a reference surface which is the white countertop.
2. Determine the goal's subtype: The instruction asks for a
vacant area that lies before the leftmost fruit. This indicates
the goal is to find an independent empty space in relation to
the fruit, classifying it as 'Placement Affordance’.

3. Define the target area: The task is to locate points within
the unoccupied space that is positioned in front of the
leftmost fruit, which is a pear

4. Generate the output: The coordinates of points within this
identified vacant space are then normalized to produce the
final answer.

Final Answer:[(0.425, 0.558), (0.375, 0.556), (0.392, 0.556),
(0.409, 0.554), (0.442, 0.556)]

A

* LLM [ LoRA

) A
OO0 O O o000 0OmOd
4 A

Projection MLP Tokenizer

* Image Encoder T

~ — .' 1 Locate a few points within the unoccupied space
that lies before the leftmost fruit on the table.

Co-first author. ICCV 2025 KnowledgeMR Workshop. Original Fig. 2, p. 3.

I co-developed
VLM fine-tuning
with reasoning
supervision before
coordinate
prediction.

Nonmedical visual
reasoning with
grounded spatial
outputs.



7. TRACE

7.2. Grounded outputs and attention inspection

Question:
Find the free space in front of the
window on the left

Determine the goal's subtype
The task is to find an
unoccupied space in front of the
window, which corresponds to
the \"Placement Affordance\"

subtype

Identify the reference object:
he reference object is the
window with a shade, which is
the primary source of light

Generate the output

The coordinates are generated

by identifying the region of the
white wall in front of the

window that is not obstructed by
the window frame or any other

objects, and then normalizing

these coordinates to a range
between 0 and 1

Define the target area

The target area is the empty space

in front of the window,
specifically the region
illuminated by sunlight

Final Answer
[(0.197, 0.831), (0.142,
0.812), (0.183, 0.785), (0.244,
0.819), (0.273, 0.783), (0.222,
0.775), (0.109, 0.817), (0.273,
0.829), ...]

Co-first author. ICCV 2025 KnowledgeMR Workshop. Original Fig. 5, p. 8.

Where2Place accuracy

43.9% to 48.1%
+4.2 percentage points

Hard subset: 55.0%

Attention maps help inspect
behavior. They do not prove
faithful reasoning.



8. OpenManus-SimpleMind

8.1. Executable computer vision workflows

Okay, plan:

1. Call generator for ‘lung, ribs, and
heart segmentation’

2. Save the generated config file

3. Run Simplemind using the config

Generate a SimpleMind
config for ‘lung, ribs, and

Execute the workflow

defined in the config

heart segmentation’ and
run it using SimpleMind

SimpleMind
Knowledge Graph
User Prompt YAML tool config file
generated for 'lung,
ribs, and heart
segmentation’

Computer vision
task prompt

—

PLAN: OpenManus LLM EXECUTE: SimpleMind
computer vision tools

I connect configuration generation, verifier feedback and training/inference tools.

First-author public preprint, 2025. arXiv:2506.11140. Original Fig. 1, p. 4.



8. OpenManus-SimpleMind
8.2. Segmentation outputs from configured workflows

Anatomical Segmentation Result Visualization

UPRIGHT ORT/

PORTABLE

&

7

Heart

\,
L

Lungs

Ribs

First-author public preprint, 2025. arXiv:2506.11140. Original Fig. 4, p. 9.

Mean Dice

Lung 0.96
Heart 0.82
Ribs 0.83

Test images
50/49 /50

Three prescribed tasks.
Scores measure
segmentation quality.
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UCLA Ph.D. candidate

Physics and Biology in Medicine, September 2022—present
Expected graduation: 2027
Full-time availability: early 2027, contingent on degree completion

Seoul National University, M.S. in Bioengineering

Attendance: June 2020—September 2022
Degree conferred: February 2024

Portfolio website GitHub Google Scholar
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https://jink-ucla.github.io/
https://github.com/jink-ucla
https://scholar.google.com/citations?user=qIgHgmQAAAAJ
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