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Presentation outline

● Background and Motivation

● Caption Fusion
○ Leveraging visual experts

○ LLM fuser

○ Dataset generation

● Evaluation
○ Qualitative Evaluation

○ FuseCap-trained model performance



Motivation

● Captioning is a valuable capability of VLMs

● Capability to caption is largely dependant on data used
○ Large datasets reliant on scraping the web

○ Resultant model captions overlook details

● Generating high quality captions by hand, at scale, isn’t feasible



Contributions

● FuseCap: a Framework for improving caption quality

● A large scale dataset of image-text pairs
○ 12 million pairs from assorted other datasets

○ Captions have been enriched using FuseCap



Visualization



FUSECAP



Object Detector

● Faster-RCNN with ResNeXt-152 backbone

○ Pretrained on multiple detection 

datasets

○ Fine-tuned on Visual Genome

○ Knowledge on 1.6k classes

● Threshold of .7 applied to bounding boxes

Source: Ren et al, “Faster R-CNN: Towards Real-Time Object Detection with Region Proposal Networks”



Attribute Detector

● Faster-RCNN with ResNeXt-152 Backbone

● Attribute Classifier added to pretrained object detector
○ Descriptors for objects in the image

■ EX: Colors, size (small, large, etc), material (steel, wooden, etc)

● Detector fine-tuned using Visual Genome
○ 400 of the 2.8 million possible attributes

● Threshold of .2 used for attribute predictions



Text Detection Module

● Character Region Awareness for Text Detection (CRAFT)
○ CNN architecture

○ Produces bounding boxes for words or characters

● Scene Text Recognition with Permuted Autoregressive Sequence Models (Parseq)
○ Encoder-Decoder Architecture for OCR

○ ViT used to encode CRAFT bounding box contents

● Unique assignment of text to objects
○ Uses bounding boxes which contain text bounding box

○ assigns to object w/ smallest bounding box

Source: Baek et al, “Character Region Awareness for Text Detection”



LLM Fuser





LLM Fuser Training

20k “Fusing” Dataset Generation Visual 
Experts

Detailed Captions

LLM Fuser Training Visual 
Experts

Flan-T5-XL Fused Captions

FuseCap 12M Dataset Creation Visual 
Experts

Flan-T5-XL Fused Captions
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ChatGPT Template



LLM Fine-tuning

● Flan-T5-XL Checkpoint

● Input: Original captions + Visual Expert output

● Target output: Enriched captions from ChatGPT

Object 
Detector

OCR

Attribute 
Detector

Concatenate

Original Caption

20k Enriched 
Captions

Flan-T5-XL
Finetune Target: 
Enriched Caption



FuseCap Dataset

20k “Fusing” Dataset Generation Visual 
Experts

Detailed Captions

LLM Fuser Training Visual 
Experts

Flan-T5-XL Fused Captions

FuseCap 12M Dataset Creation Visual 
Experts

Flan-T5-XL Fused Captions



BLIP Captioning Model

● FUSECAP dataset used to optimize ITC, ITM, and LM Loss in BLIP

● Fine tuned on the COCO dataset with the LM loss

● Context length increased from 30 -> 60 tokens to improve comprehensive caption generation



Experiments



Qualitative Evaluation

● Human study

● “Does caption 2 provide an additional meaningful and truthful description of the image compared to 

caption 1?”



CLIPScore comparison

● CLIPScore: Cosine similarity between image and text features
○ Mean: mean score

○ Voting: choose between captions



Image-Text Retrieval Task



ITR with Generated Captions

● Captions generated by BLIP models



Image Captioning

● Metric: CLIPScore





Large-Scale Dataset Influence



Conclusion

● FUSECAP utilizes visual experts to extract meaningful information from images.

● LLM fuses the data into the existing captions to yield better captions.


