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Abstract. This paper proposes an AI-powered system that can generate facial sketches from a 

witness’s description of a criminal’s traits. Making use of advanced technologies like Natural 

Language Processing (NLP) and Generative Adversarial Networks (GAN), the model decodes 

detailed written or spoken inputs and transforms them into a hand-drawn sketch. In addition to 

improving sketch generation and accuracy, the technology speeds up real-time crime 

investigation procedure. In order to ensure accurate match with, the model includes interactive 

elements to edit the sketch. A database cross-reference to increase identification accuracy, 

emotion recognition, and voice input integration are possible additions to the model. By 

automating the process of sketch generation, the model may assist law enforcements in quickly 

generating leads, aiding in criminal investigations, and contributing to more efficient crime 

resolution. 

Keywords: Generative Adversarial Network (GAN), Natural Language Processing (NLP), 
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1. Introduction 
 

Criminal investigations are becoming more complex and require new approaches in 

the development of forensic techniques to enhance accuracy. The present work 

proposes an AI-based system that uses Natural Language Processing and Generative 

Adversarial Networks to generate realistic facial sketches from witness descriptions. It 

accepts verbal or written input like "pointed nose", "round eyes", "thick eyebrows" 

and translates such descriptions into detailed, hand-drawn images of faces. Therefore, 

Suspect Identification can be viewed as a novel system through this testimony. 

Conventional forensic sketching relies on human artists to interpret witnesses' 

memories, which can be laborious and potentially erroneous. Our suggested technique 

speeds up this process and produces more precise suspect sketches. Additionally, the 

system offers interactive elements that let users modify specific facial features to 

better match the witness's recall. A more realistic and lifelike portrayal is the end 

outcome of such iteration. In addition to sketching, the system offers considerably 

more sophisticated functions, such as real-time voice input processing for description, 

emotion recognition that helps identify finer characteristics, and database cross-

referencing that aids in the identification of a suspect. 
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2. Review Methodology 

This The surgical improvement of facial features using pre-existing data stores is the 

foundation of current AI-driven sketch creation technologies. By analyzing spoken 

inputs like "blonde hair" or "arched eyebrows," these methods modify an existing 

facial image to incorporate those specific characteristics. Likewise, facial emotions 

like "smiling face" or "angry expression" are produced from words. These databases 

operate with large facial datasets which have individual images of faces. The AI alters 

the base images according to the input features, progressively changing them to 

resemble the given descriptions. 

For the purpose of turning spoken descriptions into text for additional assessment, 

speech transcription is essential. Advanced systems, such as [1][2], have shown 

remarkable precision. Further performance improvements, especially in difficult 

auditory situations, have been made by enhanced neural frameworks, such as those 

based on Conformer architecture, which enables reliable data preparation for tasks 

that follow [3]. 

Linguistic processing techniques are necessary for deciphering written input and 

determining descriptive features for facial sketching. Research shows that methods 

like keyword identification [5] and semantic parsing [4] successfully connect visual 

features to descriptive language. Transformer-based models like BERT [6] and GPT 

[7] and well-known tools like spaCy are excellent at evaluating unstructured data and 

deriving comprehensive feature descriptions. 

Transforming a descriptive text into facial images relies heavily on massive datasets 

that associate visuals with words. Two comprehensive databases, AFLW [9] and 

CelebA [8], are commonly implemented during model learning due to their rich 

annotations. These databases support an essential framework for the integration of the 

textual and visual elements to achieve accuracy and consistency [10]. 

Picture synthesis has been revolutionized by the emergence of advanced neural 

networks in particular with the help of GANs. StyleGAN [11] and Pix2Pix [12] are 

algorithms demonstrated to successfully generate realistic facial images. Another 

example of the capabilities of conditional GANs where the model features are 

rendered from textual descriptions [13][14]. 

Merging the functioning parts of speech, text, and visuals into one single system poses 

peculiar technological problems. Recent work tries to propose modular solutions or 

APIs to integrate transcription, linguistic processing, and visual rendering 

components. These modular solutions portray a complete integration of all parts of the 

system, emphasizing easy and accurate real time operation across all modalities 

[15][16]. 

User involvement and attention is crucial to a feedback cycle that improves AI 

outputs. Systems that embody the human-in-the-loop paradigm allow users to add 
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information or make corrections that lead to enhanced accuracy in the resultant facial 

sketches. This versioning process makes the interface more user-friendly and more 

useful in practice [17][18]. 

The application of AI technologies in facial sketch generation covers a broad 

spectrum of industries. In the context of law enforcement, they help create profiles of 

suspects visually based on witness testimonies, assisting in the investigation [19]. As 

for the realm of mental health, they help visually portray phenomena such as emotions 

or mental states derived from verbal cues, creating new avenues for therapy and 

emotional diagnosis of patients [20]. 

3. Existing Methodology 

The current approach has effectively applied a sketch-refinement method to generate 

human face sketches from pre-existing face datasets by simply refining them. 

Characteristics such as blonde hair and arched eyebrows are transformed into an 

image of a real individual possessing these features. Furthermore, facial expressions 

like a broad smile or a joyful face are translated from their textual descriptions into 

corresponding images of individuals displaying those same expressions. 

The existing system incorporates a huge face dataset considering individual faces, 

wherein, according to the given input features the face is gradually modified.  

 

Fig. 1. Working of Existing Methodology. 

Although this approach allows for a certain level of customization, it comes with a 

number of inherent drawbacks: 

 Reliance on existing facial characteristics 



 

 Limited ability to produce new and unique faces 

 Possible biases in the representation of features 

 Difficulties in depicting abstract or unconventional traits 

 Failure to completely capture descriptive inputs 
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4. Proposed Methodology 

The proposed methodology aims to Natural Language Processing (NLP) and 

Generative Adversarial Networks (GAN) to automate the generation of facial sketches 

based on the inputs given by the witness. The process starts with an input module for 

taking the witness’ description of a suspect’s facial features using text or voice.  

Firstly, the input features, such as the nose, ears, and face shape, are identified and 

analysed using Natural Language Processing (NLP).  

Next, the features are transformed into vectors and fed to a Generative Adversarial 

Network (GAN). The hand-drawn facial sketch is then generated by the GAN. 

1. Voice Input: 

The individual imputed speech is captured through the devices implemented 

microphone which contains descriptive elements such as the face shape, nose 

shape, eye shape, etc. 

2. Voice-to-Text Conversion: 

The speech recording is subjected to processing and editing through 

Automatic Speech Recognition software like Google Speech to Text Program 

or OpenAI’s Whisper so the audio is accurately converted to text. 

3. Text Processing and Feature Extraction: 

The system processes the text and its relevant components to look for 

essential descriptors of the face. NLP attempts to correlate sharp, round, or 

thin with the key features of the face like eyes, nose, and lips.  

4. Mapping Features to a Model: 

The features are mapped towards a database with a pre-trained GAN model 

that has been fine-tuned to generate sketches. This database contains labeled 

facial features that allow the model to know what specific the model must 

interpret or generate.  

5. Face   Sketch Generation: 

Using advanced GAN models like StyleGAN, the system creates a sketch. 

This sketch is detailed as per the input given that it assumes the form of a 

hand-drawn sketch. 

6. Output  Delivery: 

After the sketch has been finalized, the system aids in escrow a completed 
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digital sketch. This final image can be used for various purposes like 

forensic, artistic or entertainment purposes. 

 

Fig. 2. Working Flow of Proposed Methodology. 

5. Experiments and Results 

This research focuses on the training of a Generative Adversarial Network (GAN) 

with two distinct phases: development of a custom dataset consisting of 1000 facial 

photographs and accompanying text annotations, as well as the core generative 

modelling activities. The primary focus of this experimentation is to determine 

whether the model can issue a sketch from a specific text description and just how 

accurately it can do so. The faces included in the dataset were of many combinations 

of different facial features to enable the model to capture and generalize the particular 

skill. To evaluate the performance of the model, the training loss as well as validation 

loss together with the differences between the produced sketches and the input 

description and text are captured during several epochs. 

5.1 Dataset 
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For features to sketch no such big dataset is available so we used a custom dataset of 

1000 images and their corresponding text descriptions to train the model. 

 

Fig. 3.  Sample sketches for training. 

 

 

Fig. 4. Images with their corresponding text description. 

5.2 Implementation Details 

For implementation, we have designed following modules: 

1) User Login: user can login to system using username and password as admin 

and admin. 



and 20% for testing 

2) Upload Dataset: using this module will load and process dataset and then 

split dataset into train and test where application using 80% data for training 

3) Train With GAN: 80% training data will be input to GAN algorithm to train a 

model and this model will be applied on 20% test data to calculate model loss 

4) Text to Sketch: using this module user can input some sentence and then 

GAN will generate model 
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Voice to Sketch: using this module user can speak some sentence and then GAN will 

generate sketch. 

 

Fig. 5. In above screen python server started and now open browser and enter URL as 

http://127.0.0.1:8000/index.html and then press enter key to get below page. 

 

Fig. 6. In above screen click on ‘User Login’ link to get below page. 

http://127.0.0.1:8000/index.html
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Fig. 7. Login page 

 

 
Fig. 8. Input as Voice, converted to text. 

 

 
Fig. 9.Input as Text. 
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Fig. 10. Output Sketch. 

 

6. Evaluation 

To In the screen below, GAN loss is 0.56% and, in the graph, X-axis represents 

training epoch and Y-axis represents loss values and the green line represents training 

loss and blue line represents validation loss.  

We can see that, with each increasing epoch, loss values got decreased. 

 

Fig. 11. GAN training and validation loss graph 

7. Conclusion 

To summarize, this study highlights how emerging technologies like visual 

computing, linguistic processing, and artificial intelligence can combine spoken 

descriptions with visual representations to create a transforming experience. By using 

speech-to-text conversion and training a model on text-annotated facial features, we 

have demonstrated how user-spoken inputs may be converted into sketches. Given 

that verbal reports are essential for identifying suspects in domains like law 

enforcement, the suggested method has a lot of potential for the future. This research 

also lays the groundwork for future developments in fields like virtual character 
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creation, the arts, and so on. Upcoming research may concentrate on enhancing the 

model's capacity to produce a clearer, more detailed sketch and enhancing the 

feedback mechanisms. 

In conclusion, this work makes a significant contribution to the emerging domain of 

human-computer interaction, depicting how AI can revolutionize the translation of 

verbal cues into proper visual outputs. 
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