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ABSTRACT 

Introduction: The application of advanced neural networks has equipped the Generative Pre-

trained Transformer (GPT-4) with the ability to ‘see,’  ‘hear,’ and ‘speak.’ This new GPT, also 

known as the ‘VisionIdentify GPT,’ can now detect patterns and extract meaningful information 

from visual data. Our study explored how well VisionIdentify GPT can recognize biological 

images and help develop image-based teaching materials for dental and medical education. Project 

description: Hand-drawn biological illustrations and histological sections were used as inputs for 

VisionIdentify GPT. The new GPT showed high accuracy in identifying biological illustrations. 

However, it was inaccurate in detecting histological sections and was unable to annotate images 

accurately. Discussion: VisionIdentify GPT has high potential but is yet to develop fully. 

Conclusions: Specialized training with discipline-specific data can enhance the mastery of this 

new vision-powered GPT in a specific area and become a helpful tool for specialized tasks.  

 

Keywords: artificial intelligence; computer-assisted image interpretation; dental education; 

education; machine learning; teaching materials  
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PRACTICAL IMPLICATIONS OF THIS RESEARCH 

• VisionIdentify GPT has extreme potential but is still in its infancy.  

• Training with discipline-specific data can enhance the usability of VisionIdentify GPT. 
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INTRODUCTION 

The recent advancement of Artificial Intelligence (AI), particularly the Large Language 

Models (LLMs), has revolutionized many aspects of our lives by reshaping human-machine 

interactions.1 AI is gradually integrating into diverse industries, transforming the way we work, 

study, communicate, interact, diagnose, and partake in entertainment.1,2 The term LLMs, although 

well-known, is challenging to define, encompassing all its evolving features. 

A hierarchy exists between AI, neural networks, and LLMs (Figure 1). AI refers to 

computer systems that can perform tasks that traditionally involve human intelligence.3 Machine 

learning is a subgroup of AI that enables machines to “learn and adapt without following explicit 

instructions by using algorithms and statistical models to analyze and draw inferences from 

patterns in data.”3 Neural Networks are a subcategory of machine learning that uses a computer 

system modeled by following the structure and function of  human  nervous system.3 A deep neural 

network is a type of neural network in which multiple processing layers are used to extract higher-

level features from data.3 Along this line, the latest development is LLMs, where deep learning 

models are applied to understand and generate human-like text. Thirunavukarasu et al.4  describe 

LLMs as “a type of AI model using deep neural networks to learn the relationships between words 

in natural language, using large datasets of text to train.”   

 

Until 2023, LLMs were only able to read and comprehend text-based data. However, the 

LLMs can now ‘see,’ ‘hear,’ and ‘speak.’5,6 The application of advanced neural networks has 

enabled the Generative Pre-trained Transformer (GPT-4), called the ‘VisionIdentify GPT,’ to detect 

patterns and extract meaningful information from visual data.6,7 This addition to LLMs has opened 
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new potential for medical image analysis and diagnosis.8,9 However, the impact of this new 

technology on education is still an open question.  

 

One primary concern for educators is the possible exploitation of LLMs by students in 

academic dishonesty,10 which becomes even more prominent with the new VisionIdentify GPT. 

Previous versions of LLMs were also found to provide incorrect and irrelevant references, 

rendering this technology less reliable as a teaching tool.11,12 We conducted a study to explore the 

ability of VisionIdentify GPT to recognize biological images and develop image-based teaching 

materials for dental and medical education. Our specific research questions are: 

1. How precise is VisionIdentify GPT in recognizing individual biological illustrations? 

2. How efficient is VisionIdentify GPT in interpreting images depicting cellular processes? 

3. How accurate is VisionIdentify GPT in recognizing histological sections? 

4. How useful can VisionIdentify GPT be in creating or modifying images for teaching? 

 

PROJECT DESCRIPTION 

VisionIdentify GPT is a recent advancement of ChatGPT, accessed from 

https://chatgpt.com/g/g-I0Hr6S6hN-visionidentify-gpt-image-recognition-ai.-Several 

illustrations, commonly used in dental and medical education, were generated using a graphics 

editor, Procreate13 on an iPad, and multiple textbooks14,15  as references. Histological images were 

sourced from digital scans of tissue sections traditionally employed to teach oral histology. 

Screenshots were captured from portions of the digital slides and were saved in JPEG format. 

Images were numbered (e.g., Image1, Image2) before being used as inputs to VisionIdentify GPT: 

https://chatgpt.com/g/g-I0Hr6S6hN-visionidentify-gpt-image-recognition-ai
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Image Recognition AI.7 GPT-generated responses were evaluated independently by content 

experts (authors, NS, AC), and percent accuracy was calculated by comparing the number of 

correct outputs to the total number of inputs.  

The input files included:  

• Three biological illustrations  

o a longitudinal section of a tooth  

o a  neuron  

o microscopic structure of a compact bone 

• Illustrations of two cellular processes 

o theta replication,  a common type of replication in circular DNA (without labels) 

o tooth development (with minimal labels) 

• Three histological sections 

o cross-section of the crown of a human tooth 

o keratinized epithelium of the hard palate 

o specialized epithelium of the tongue 

 

RESULTS 

Precision of VisionIdentify GPT in recognizing biological illustrations 

VisionIdentify GPT showed 67%  accuracy in identifying hand-drawn biological illustrations. Two 

out of three illustrations were identified correctly.  In response to a simple prompt (Can you tell 

me what this is), VisionIdentify GPT responded with a detailed, correct description of all visible 

structures of a neuron and the microscopic structure of a compact bone. The GPT misidentified the 
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longitudinal section of a tooth as the cross-section. However, the description of other internal 

structures of the tooth was accurate (Figure 2). 

 

Efficiency of VisionIdentify GPT in interpreting cellular processes 

VisionIdentify GPT was incorrect in detecting unlabeled illustration of theta replication. It 

accurately recognized minimally labeled images of the embryonic tooth development (Figure 3). 

However, the same tooth development image was misinterpreted by VisionIdentify GPT when 

labels were removed (results not shown).  

 

Accuracy of VisionIdentify GPT in recognizing histological sections 

VisionIdentify GPT was inaccurate in detecting the cross-section of the tooth crown, 

misinterpreting it as the cross-sectional view of a fungus. However, it could accurately identify all 

underlying structures when it was mentioned as a cross-section of a human tooth in a follow-up 

prompt (Figure 4A). When GPT was prompted with “What type of epithelium is shown here?” it 

accurately identified and described the keratinized epithelium of the hard palate (Figure 4B). 

 

Usefulness of VisionIdentify GPT as a tool to label images 

VisionIdentify GPT accurately described the structures visible in the tongue section, however, it 

showed 0% accuracy in adding labels to a given image (Figure 5A). When asked, VisionIdentify 

GPT incorrectly placed several annotations on a given image. Asking the GPT to improve the 

labeling resulted in only minimal improvements. VisionIdentify GPT was presented with an image 
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of a healthy tooth, prompting it to show how things will change in a diseased condition. The marks 

and lines added by the GPT were incomprehensible. Requests to further improve the annotations 

were refused by the GPT (Figure 5B).   

 

DISCUSSION 

Our pilot study aimed to explore the efficiency of the VisionIdentify GPT in identifying and 

editing biological images. This GPT efficiently identified and described simple illustrations of 

biological structures, accurately describing the colours, shapes, and locations. For example, while 

explaining the illustration of the neuron, VisionIdentify GPT mentioned:  

“Cell Body (Soma): The central part of the neuron that contains the nucleus (shown as a dark 

spot). 

Myelin Sheath Segments: The orange, bead-like structures around the axon that insulate and 

speed up electrical transmission.” (Figure-2) 

Our results indicate that this new GPT model can recognize patterns and text within an image 

and can use both information to create the output. When presented with an unlabelled image of 

theta replication or tooth development, VisionIdentify GPT could not identify the images 

accurately. However, adding minimal labels helped the GPT extract meaningful information and 

accurately identify the cellular process (Figure 3). 
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VisionIdentify GPT failed to differentiate between closely related histological structures. The 

cross-section of the tooth crown was misinterpreted as the cross-sectional view of a fungus. The 

tongue was misinterpreted as a histological section of the small intestine (data not shown). 

However, this misinterpretation resulted in closely related structures with similar visual patterns 

responding to a broad prompt. Successful identification of a tissue section under a microscope 

requires integrating multiple pieces of information, including the angle of the section, staining 

method, magnification, and orientation. Because this vision-powered GPT improved its results 

with follow-up hints, it can potentially enhance efficiency in detecting specialized images with 

discipline-specific training.   

 

Similar to previous LLMs,16,17 VisionIdentify GPT also provided inconsistent information in 

response to the same prompt. Although this feature makes GPT more ‘human-like,’ this 

inconsistency can lead to major issues, limiting its utility for educational and diagnostic purposes. 

For example, in response to the same prompt, ‘Can you tell me what this is?’ the cross-section of 

the crown of a human tooth was once identified as the cross-section of a fungus, the other time as 

the cross-section of a horn or hoof.  

 

VisionIdentify GPT has not yet been developed enough to generate accurate images to use as 

teaching tools for biomedical sciences. We asked the GPT to perform simple tasks like labeling or 

modifying an existing image. VisionIdentify GPT could successfully describe the structures, but 

placed the labels higher than where they should be on the image. This GPT also failed to modify 

a given image (Figure-5). Instructors often struggle to find the biological images showing the 
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current angle and details needed to meet the teaching needs. Unfortunately, text-to-image 

generators are ineffective for creating anatomically correct biological images.18,19 If VisionIdentify 

GPT can be further refined to annotate or modify a given image accurately, it can greatly benefit 

educators in preparing teaching materials. 

We acknowledge several limitations of our study. VisionIdentify GPT was tested on a small 

image set without comparative baselines or scoring metrics, limiting the generalizability of our 

findings. Future research should compare image detection performance across multiple GPT 

models, including newer versions like GPT-o3 with enhanced image interpretation, deep thinking, 

and reasoning capabilities.20  

CONCLUSION 

VisionIdentify GPT is a great new technology that is still in its infancy. Reports exploring 

the potential of LLMs in general medicine, medical imaging,  diagnosis, and health professional 

education are largely growing, highlighting the need for further improvement of this model.14, 21  

Specialized training with discipline-specific data can enhance the mastery of LLMs like 

VisionIdentify GPT in a specific area and become a helpful tool for specialized tasks.  
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Figure 1 The hierarchy between artificial intelligence (AI), machine learning (ML), neural 

networks (NN), and large language models (LLMs). 

 

 

Figure 2 Effectiveness of VisionIdentify GPT in recognizing individual biological illustrations. 

Three biological illustrations, including a longitudinal section of a tooth (A), a neuron (B) and the 

microscopic structure of a compact bone (C), were used as input in VisionIdentify GPT. Inaccurate 

responses from VisionIdentify GPT are highlighted. 
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Figure 3 Efficiency of VisionIdentify GPT in interpreting cellular processes. VisionIdentify GPT 

was asked to interpret two hand-drawn cellular processes: an unlabeled illustration of theta 

replication (A) and a minimally labeled illustration of tooth development (B). Inaccurate responses 

from VisionIdentify GPT are highlighted. 
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Figure 4 Accuracy of VisionIdentify GPT in recognizing histological sections. Two histological 

sections, including a cross-section of the crown of a human tooth (A) and a keratinized epithelium 

of hard palate (B) were used as inputs in VisionIdentify GPT. Inaccurate responses from 

VisionIdentify GPT are highlighted. 
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Figure 5 Usefulness of VisionIdentify GPT in generating images to use as a teaching tool. 

VisionIdentify GPT was asked to label a histological section of the tongue (A). Presented with a 

healthy tooth structure, the GPT was asked to show how the structure would change in a disease 

state (periodontal disease) (B). 
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