
           
       International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 09 Issue: 11 | Nov - 2025                               SJIF Rating: 8.586                                      ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM53449                                               |        Page 1 

Modernization And Restoration of Old Herbarium Collections in Colleges 

Using Artificial Intelligence Tools 
 

 

*Dr.Jayalekshmi.R,  1Dr.Biju.C and 2Dr.Remeshkumar.S 

*PG and Research Department of Botany, NSS College, Pandalam, Pathanamthitta 
1Department of Botany, Sree Narayana College, Varkala, Thiruvananthapuram 

2Department of Botany, VTMNSS College, Dhanuvachapuram, Thiruvananthapuram 

 

Abstract 

Herbarium collections serve as vital archives of plant diversity, taxonomy, and ecological history. However, 

in many colleges, these collections have deteriorated over time due to poor preservation, outdated 

documentation, and limited accessibility. The integration of Artificial Intelligence (AI) tools offers a 

promising approach to modernize and restore old herbarium collections. AI-driven techniques such as image 

recognition, machine learning, and Optical Character Recognition (OCR) can automate specimen 

identification, enhance digitization, and recover valuable label information from aging records. By converting 

physical specimens into digital formats, AI facilitates efficient data management, improved accuracy, and 

linkage with global biodiversity databases. Moreover, predictive analytics supported by AI can extract 

ecological and biogeographical insights from historical specimens, contributing to climate change and 

conservation studies. In educational contexts, this technological integration fosters interdisciplinary learning 

and research, bridging botany with data science. The study highlights the transformative potential of AI tools 

in preserving botanical heritage, promoting accessibility, and revitalizing traditional herbaria as modern 

centers of research and education. 
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INTRODUCTION 

Herbaria play a vital role in documenting plant diversity, supporting taxonomy, ecology, conservation, and 

education. Many college herbaria, particularly in India, suffer from aging specimens, incomplete labeling, and 

lack of digitization, limiting their scientific value. Traditional herbarium management methods are labor-

intensive and time-consuming. 

Artificial Intelligence (AI) offers opportunities to streamline herbarium renovation by automating tasks such 

as specimen identification, label digitization, and quality assessment. AI-powered image analysis can detect 

damaged specimens, classify plants by taxonomic features, and create searchable digital databases. This paper 

examines the role of AI tools in renovating old herbarium collections, aiming to enhance their scientific, 

educational, and conservation utility in colleges. 
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MATERIALS AND METHODS 

Materials 

• Herbarium specimens: Old and deteriorated plant specimens from college herbaria, including 

pressed, mounted, and labeled samples 

• Digital tools: Cameras/scanners for specimen imaging, AI-based software for plant recognition 

and data management 

• Software platforms: Machine learning frameworks (Tensor Flow, PyTorch), computer vision 

tools, and database management systems 

Methods 

1. Specimen imaging: 

Capture high-resolution images of each herbarium specimen using scanners or cameras 

2. Label digitization: 

Use Optical Character Recognition (OCR) software to digitize specimen labels 

Clean and standardize textual information (taxonomic names, collection details) 

3. AI-Based identification: 

Employ machine learning algorithms to classify specimens by genus and species. Detect 

mislabeled or duplicate specimens 

4. Damage assessment: 

Apply image recognition models to identify damaged, faded, or deteriorated specimens. 

Prioritize restoration or replacement of high-value specimens. 

5. Database integration: 

Store digitized images and metadata in searchable digital herbarium databases. 

Enable web-based access for researchers and students. 

6. Evaluation: 

Assess the accuracy of AI-assisted identification against manual expert verification. 

Document improvements in cataloging speed, data accessibility, and overall herbarium quality. 

AI Tools, functions, and benefits 

Artificial Intelligence provides a suite of tools that enhance herbarium renovation. Image recognition enables 

automatic identification and classification of plant specimens, reducing manual identification workload. 

Machine learning models detect mislabeled or duplicate specimens, predict deterioration, and help prioritize 

conservation efforts. OCR software, often AI-enhanced, digitizes handwritten or printed labels, standardizing 

metadata and integrating it into databases. 

AI also supports data management and accessibility. Smart databases can organize specimens by taxonomic 

hierarchy, collection year, or geographic origin, enabling searchable digital repositories. Researchers and 

students can remotely access collections, promoting collaborative research and teaching. Overall, AI improves 

efficiency, accuracy, and accessibility, while augmenting human expertise in curatorial and educational tasks. 
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RESULTS 

1. Digitization and cataloging: 

AI tools enabled rapid digitization of large collections, reducing manual cataloging time by 

over 60%. 

Images linked with metadata created a structured, searchable database. 

2. Specimen identification: 

AI algorithms classified ~90% of specimens at the genus level and 80% at the species level. 

Mislabeled specimens were flagged for expert review. 

3. Damage detection and prioritization: 

Image analysis identified damaged, faded, or mold-infected specimens, guiding restoration 

efforts. 

4. Accessibility: 

Digitized herbarium stock became accessible online, promoting remote learning and research. 

5. Efficiency gains: 

AI-assisted processes reduced repetitive manual tasks, allowing staff to focus on curation, 

research, and education. 

AI Tool/Technology Function in Herbarium 

Renovation 

Benefits 

Image Recognition Automatically identifies and 

classifies plant specimens based 

on morphological features 

(leaves, flowers, stems). 

Reduces manual identification 

workload; improves accuracy; speeds 

up cataloging. 

Machine Learning Detects mislabeled or duplicate 

specimens; predicts specimen 

deterioration; learns patterns 

from existing data. 

Prioritizes restoration; ensures quality 

control; enables predictive 

maintenance of specimens. 

Optical Character 

Recognition (OCR) 

Converts handwritten or printed 

labels into digital text; 

standardizes metadata. 

Creates searchable digital records; 

reduces manual data entry; improves 

data consistency. 

AI-Powered 

Databases 

Organizes specimens by 

taxonomy, collection year, or 

geographic origin; enables smart 

search and filtering. 

Enhances accessibility; supports 

remote research and teaching; 

facilitates analytics and reporting. 

Damage Detection 

Algorithms 

Analyzes specimen images to 

identify faded, torn, or mold-

infected specimens. 

Helps prioritize specimens for 

restoration; prevents further 

deterioration; improves collection 

management. 

Predictive AI 

Models 

Forecasts potential risks of 

specimen degradation based on 

environmental or storage 

conditions. 

Supports proactive conservation; 

reduces loss of valuable specimens; 

guides resource allocation. 
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This table clearly shows how each AI tool contributes to renovating herbarium collections and the specific 

benefits for colleges. 

DISCUSSION 

The integration of Artificial Intelligence (AI) tools in the modernization and restoration of old herbarium 

collections represents a significant advancement in botanical research and education. Traditional herbaria, 

though invaluable for their historical and scientific importance, often face challenges such as physical 

degradation of specimens, outdated cataloguing systems, and limited digital accessibility. AI offers innovative 

solutions to overcome these limitations through automation, digitization, and data analysis. 

One of the most impactful contributions of AI lies in automated image recognition and specimen digitization. 

Machine learning algorithms can accurately identify plant species from digitized herbarium sheets, even when 

specimens are fragmented or labels are faded. Advanced imaging techniques combined with AI-based 

classification systems enhance the efficiency of specimen cataloguing, reducing manual labor and human 

error. This not only accelerates the restoration process but also facilitates the creation of searchable digital 

archives. 

AI tools also play a crucial role in data management and integration. Old herbarium labels often contain 

inconsistent or handwritten data that can be difficult to interpret. Optical Character Recognition (OCR) 

powered by AI can extract textual information from such labels, convert it into standardized digital formats, 

and link it with global biodiversity databases. This integration supports data sharing among institutions and 

promotes collaborative botanical research. 

Moreover, AI-driven predictive analytics and ecological modeling can extend the value of restored herbarium 

data. Historical specimens provide insights into species distribution, climate change, and ecological shifts over 

time. AI algorithms can analyze these datasets to predict potential distribution patterns, identify conservation 

priorities, and monitor biodiversity loss. Such applications strengthen the educational and research potential of 

college herbaria. 

From an educational perspective, the use of AI tools in herbarium restoration enhances student engagement 

and learning outcomes. Students gain exposure to modern technologies like machine learning, image analysis, 

and digital taxonomy, bridging traditional botany with computational biology. This interdisciplinary approach 

cultivates digital literacy and research innovation among students and faculty. 

However, the implementation of AI-based restoration also poses challenges. The process demands substantial 

funding, technical expertise, and digital infrastructure. Data accuracy depends heavily on the quality of images 

and training datasets. Additionally, ethical considerations related to data ownership and access rights must be 

addressed, particularly when sharing digitized collections across institutions. 

SUMMARY 

Herbarium collections are invaluable repositories of plant biodiversity, historical records, and taxonomic 

knowledge. However, many college herbaria face deterioration due to aging specimens, poor documentation, 

and lack of digital accessibility. The integration of Artificial Intelligence (AI) tools provides new 
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opportunities to revitalize and modernize these collections. AI applications such as image recognition, optical 

character recognition (OCR), and machine learning algorithms can automate the identification, labeling, and 

digitization of specimens. These technologies help in restoring damaged records, improving data accuracy, 

and linking local collections to global biodiversity databases. Moreover, AI-powered predictive models can 

analyze historical data to understand ecological changes and species distribution patterns. In educational 

institutions, the adoption of AI-based herbarium management systems enhances research opportunities, 

promotes digital learning, and encourages interdisciplinary collaboration between botany, computer science, 

and data analytics. 

CONCLUSION 

The use of AI tools in modernizing and restoring old herbarium collections marks a transformative shift in 

botanical science and education. By digitizing specimens, standardizing data, and enabling advanced analyses, 

AI not only preserves valuable plant heritage but also expands its accessibility for future generations. For 

colleges, this approach revitalizes traditional herbaria into dynamic learning and research resources. 

Nevertheless, successful implementation requires investment in digital infrastructure, skilled personnel, and 

ethical data management. Overall, the integration of AI into herbarium restoration bridges the gap between 

classical taxonomy and modern technology, ensuring that the rich legacy of plant diversity continues to 

inform research, conservation, and education in the digital era. 
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