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Abstract: This paper presents an overview and analysis of multi-modal capabilities in Gemini-based
Large Language Models (LLMs). Recent advancements in LLM architecture show that integrating text,
image, audio, and video understanding into a unified framework significantly improves contextual
reasoning and downstream task performance. This research discusses key components of Gemini’s multi-
modal encoder—decoder design, evaluates its real-world use cases, and highlights challenges related to
computation, hallucination, and ethical risks. Recommendations for improving accuracy, reducing
latency, and enhancing domain-specific reasoning are also proposed..
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