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1) Data Annotation

SUMMER RESEARCH

scalable analysis while maintaining computational efficiency.
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Video
Intelligence

2.a) Object Overlayer

- Object ID
- Object Label
- e.g., "airplane”
- Bounding Boxes
- Segmentation Mask

v

Video Metadata:

- Resolution

- Frames Per Second
-Total Frames

- Video Duration

Events:

- Event Type
- e.g., takeoff, landing,
stationary, taxiing,
interaction, etc.

- Frame Start/End Range
- Frames 287-299
- Linked Object IDs

3) Event Predictor

64-Frame Video Segments

Question: What is the highlighted object in
the video doing? Select one of the following
events: takeoff, landing, stationary, taxiing,
interaction, flying, N/A. If the highlighted
object does more than one event refer to this

priority list and select the event label with N-Frame Segment

the higher priority: 1. takeoff/landing, 2. K
flying, 3. interaction, 4. taxiing, 5.

stationary.
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Video Understanding:

frame_dir = "64-Frame"

overlay = "outline"

object_id = "obj_d6d22965"

frame_start = "90"

frame_end ="132"
event_prediction_label = "taxiing"
rationale_label = "The object in the video
is slowly taxiing across..."

Motivation & Methodology: Vision Language Models (VLMs) excel at short videos but fail on long-
duration footage due to memory constraints, token limits, and multi-object ambiguity. We address
this by segmenting videos into fixed chunks (32/64/128 frames) and applying object-focused

overlays (bounding box/outline/spotlight) for event classification across seven categories, enabling

Future work: Planned
ablation studies to
evaluate impact on
event classification
accuracy:

- Chunk size:

Performance across
temporal scales

(32/64/128 frames)
- Overlay Methods:

Comparison of

bounding boxes,
outlines, spotlight, and
color variations

- Model Scaling:

Evaluation across VLM
architectures

(Qwen3/3.5/3.6: 0.8B-
35B; Gemma-4 series)

- Prompt Engineering:

I[terative refinement of
multi-step reasoning

prompts

LLF AWARD

The funds that LLF has provided me
with have played a vital role in
supporting my summer in Livermore
by helping me cover housing and my

commute.

This fellowship has allowed me to
strengthen my data science skills and
most importantly it has provided me
with valuable hands-on research
experience and the opportunity to
build meaningful connections that will

support my future goals.

This work was performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory under Contract DE-AC52-07NA27344.
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