
ı̇Finder: Structured Zero-Shot Vision-Based LLM
Grounding for Dash-Cam Video Reasoning

Manyi Yao† Bingbing Zhuang‡ Sparsh Garg‡ Amit Roy-Chowdhury†

Christian Shelton† Manmohan Chandraker‡,⋆ Abhishek Aich‡

‡NEC Laboratories America †University of California, Riverside ⋆University of California, San Diego



Background

� Modern cars record vast amounts of driving video data.

� These videos can be leveraged to improve Advanced Driver Assistance Systems
(ADAS) safety by analyzing patterns, detecting anomalies, and identifying risk
factors.



Key Challenges

However, meaningful analysis at scale remains challenging.

� Data Overload: Analyzing thousands of hours of driving video data is
time-consuming and labor-intensive.

� Limited Annotations: Fine-grained driving event labels are scarce and expensive to
collect.



Why Existing VLMs Fall Short

Limitations of Vision-Language Models (VLM):

� Critical Detail Gaps: Struggles with driving-critical details.

� Edge Case Failure: Fails in corner cases due to limited training on long-tail events.

� Unstructured Reasoning: Lacks systematic analysis of spatial-temporal
relationships, leading to vague or inconsistent conclusions.

� Data Dependency: Requires large-scale, high-quality training data.



Desired Solution

Key Features:

� Targeted Focus: Prioritizes uncommon and significant elements.

� Clear Descriptions: Provides concise and accurate issue descriptions.

� Insightful Analysis: Explains the nature and impact of detected issues.

� No Training Required: Works out-of-the-box without model fine-tuning.



Inspiration



Proposed Method – ı̇Finder

A modular, training-free framework that integrates visual perception with language-based
reasoning.

� Specialized Vision Models: Extract precise, structured visual attributes (e.g.,
distance estimation, lane occupancy.)

� VLM: Provides coarse semantic summaries of the visual scene.

� LLM: Conducts high-level reasoning over structured text inputs (e.g., event
interpretation, accident causality.)



ı̇Finder Overview
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