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Background 
 Image generation models have made remarkable progress, and

image evaluation is crucial for explaining and driving the
development of these models.

However, the evaluation methods have not been further
developed in line with the advancement of image generation
models, which is not conducive to their iterative improvement.

Fig. 1 Comparison of the number of published papers related to image generation and 
image generation evaluation in the last decade 
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Objective 
This review aims to provide a survey on image generation evaluation,

contributing to a systematic understanding of the field.

Evaluation aspects Evaluation aspects 
protocol 

Evaluation methods Evaluation tools 

Evaluation details Data analysis 
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Various image generation tasks 
Ten categories of image generation tasks are defined based on

different types of input conditions.
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Protocol for evaluation aspects  
The evaluation metrics vary across different image generation 

tasks. We extract six commonly important evaluation aspects. 

Fidelity Fidelity of an image 

Consistency  Representing how well the generated image matches the 
input content (such as text and sketch) 

Recognizability   Degree to which the objects described in the input content 
can be accurately identified in the image 

Diversity  Differences and richness of changes between images 

Overall quality Comprehensive assessment of an image as a whole 

User preference  User’s preference and inclination towards images 
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Protocol for evaluation aspects 
We summarize the automatic and human evaluation metrics used

for each image generation task, and propose a protocol including
the subjective and objective evaluation aspects.

Table 3 Protocol for the subjective and objective evaluation aspects of image generation 
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Human evaluation 
We present the first comprehensive analysis of human evaluation

in image generation, covering evaluation methods, tools, details,
and data analysis methods.
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Automatic evaluation 
We systematically review automatic evaluation metrics and 

benchmarks in the field of image generation, with a particular 
focus on the progress made over the past five years. 

Table 4 Comparison of evaluation benchmarks (focusing on text-to-image) 
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Challenges 

• Lack of generally accepted 
guidelines for selecting 
evaluation aspects 

• Lack of comprehensive and 
universal evaluation 
benchmarks  

• Accessibility threshold  

• Long-tail effect  

• Lack of high-quality, large-
scale, and open datasets  

• Individual differences among 
participants  

• Lack of empirical research on 
evaluation methods  

• Temporal and financial cost  

• Scope of applicability  

• Reliability of evaluation results  

• Interpretability of evaluation 
results  

Evaluation aspects: 

Datasets: 

Human evaluation: 

Automatic evaluation: 

 Evaluation protocols   Evaluation methods  

Front In
form Technol Electro

n Eng



Future directions  

• Developing widely accepted 
guidelines for selecting 
evaluation aspects  

•  Multidimensional evaluation 

• Manual methods  

• Automatic annotation methods  

• Direct data generation 
methods  

• Developing detailed evaluation 
instructions 

• Reliable quantitative tools 
• Standardized protocols 

• Using multiple metrics  

• Collecting large amounts of fine-
grained data and diverse data 
types  

Evaluation aspects: 

Datasets: 

Human evaluation: 

Automatic evaluation: 

 Evaluation protocols   Evaluation methods  

•  Collecting diverse types of  
      information  • … 

• … 

• Annotation quality management  
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