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 This study aims to test the ability of the Plant Identifier 
application to identify plants as a recommendation for 
biology learning and practicum on plant identification and 
classification materials. The applications used in this 
research are Google Lens, Plant Net, Picture This, and Leaf 
Snap. Object samples include moss plants, ferns, dicot plants, 
and monocot plants. This study uses the VES (Visual 
Encounter Survey) method with an exploratory-descriptive 
approach. Application testing includes the speed of object 
detection, the accuracy of detecting objects based on shape 
and color, as well as the completeness of plant taxonomy 
information which includes division, class, order, family, 
genus, and species. The results of application testing show 
that: (1) the Google Lens and Picture This applications are 
superior in terms of speed in detecting objects, (2) Google 
Lens and Picture This are also superior in terms of accuracy 
in detecting objects based on shape and color, (3) the Picture 
This application is an application superior in completeness 
of taxonomic information. Based on these findings it can be 
concluded that the Picture This application is the most 
superior application and can be a recommendation for 
biology learning and practicum on plant identification and 
classification materials. 
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INTRODUCTION 
The level of biodiversity in Indonesia is one of the largest in the world so that Indonesia is called 

a Mega Biodiversity Country. This is because Indonesia is located between two continents, namely Asia 
and Australia. This strategic geographical location is one of the factors that causes Indonesia to become 
the center of biodiversity in the world (Febriansyah, 2019). Biodiversity in Indonesia has plant species 
of no less than 38,000 plant species (BAPPENAS, 2003). Indonesia's plant species richness is ranked 5th 
in the world with an endemicity level of ± 55% spread over various types of ecosystems (Mittermeier 
et al., 1999). However, of all that is known, currently only 8,000 plant species have been identified 
(Pujianto et al., 2020). This amount is estimated to be only 20% of the total flora in Indonesia (Utomo, 
2011). 

The process of plant identification is a process of matching a plant according to a particular 
taxonomy (Zahro, 2016). Generally, identification activities are carried out by matching plants with 
identification books and using a determination key (Santri et al., 2021). However, the use of this 
identification method is less efficient because it takes a long time for the identification process (Aring et 
al., 2018). In the current technological era, the use of technology can facilitate the process of identifying 
and classifying plants (Prasvita, 2012; Rifai et al., 2020). The integration of contextual learning with 
technology and paying attention to student learning styles makes the teaching and learning process 
easier and more effective (Pujianto et al., 2020). 

In the teaching and learning process there are several methods that can stimulate students' 
creativity and interest in the lesson. One of the interests that can be involved is situational interest, 
which is caused by stimuli from the environment (Lee et al., 2017). Optimal learning results can be 
obtained by students if students interpret a lesson well if they experience it directly (Widia et al., 2016). 
Students are also more interested in doing something that is not related to the rules and procedures in 
the classroom so that students feel more freedom in learning when outside the classroom (Thomas, 
2000). The learning atmosphere outside the classroom tends to be different from the learning habits in 
the classroom so that students feel not monotonous (Muchsin et al., 2021). 

Biology learning emphasizes scientific work processes to obtain data based on facts, concepts and 
principles so that they can be applied in everyday life (Kemendikbud, 2016). Based on previous 
research, the integration of contextual learning with technology on plant identification and classification 
materials showed positive results. Masropah et al. (2022) concluded that learning biology on plant 
concepts using Google Lens really helps students in constructing their own knowledge, apart from being 
able to analyze digital literacy skills, it can also improve student activities and learning outcomes (Sofian 
et al., 2022). Google Lens is the most recommended application for the process of plant identification in 
biology learning (Nuraini et al., 2022; Shapovalov et al., 2019). Not only Google Lens, other similar 
applications are used by Sugandi et al. (2020) namely the Pl@ntNet application, Kumar et al. (2012)) 
with Leaf Snap application, and Hannah et al. (2020) with the Picture This application which showed 
that the application used in the study had a good performance in identifying plants. 

There have been many studies related to the identification and classification of plants using the 
Plant Identifier application. However, previous studies did not compare application characteristics and 
were generally limited to identifying plant species (Leu et al., 2021), inventory of plants (Tamaela et al., 
2020), and test the accuracy of objects (Shapovalov et al., 2019) with the results displayed by the 
application. The Plant Identifier application is available for free on the Play Store or APP Store, but not 
all applications can provide maximum performance when used by users. As a supporting tool for biology 
learning and practicum on plant identification and classification materials, more in-depth testing 
(speed, accuracy, and completeness of taxonomic information) from plant identifier applications 
(Google Lens, Pl@nt Net, Picture This, and Leaf Snap) very important thing to do. Because by comparing 
the ability of the plant identifier application in terms of speed, accuracy in detecting objects based on 
shape and color, as well as the completeness of the taxonomic information presented by the application, 
fast, accurate, and complete applications can be obtained in presenting information as 
recommendations for biology learning and practicum in plant identification and classification materials. 
Thus, this study aims to test the ability of the Plant Identifier application as a recommendation for 
biology learning and practicum on plant identification and classification materials. 
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METHODS 
1. Research Design 

This research was conducted in September 2022 in the Sumber area, Cirebon Regency, West Java. 
This research is an exploratory-descriptive research. The data collection technique used is VES (Visual 
Encounter Survey) (Cochran, 1977). VES is the most suitable method used for this research because of 
the uneven contours of the data collection site and the uncertain existence of the object of observation 
(Triyono, 2018). The observation area is divided into four areas, namely the playground area, the garden 
area, the pool area, and around the rice fields. Every plant found is recorded and inventoried for 
identification. 

 
2. Tools and Materials 

The tool used is the Redmi Note 9 Smartphone with the following specifications: (1) MIUI 12.5 E 
OS, (2) MediaTek MT6769Z Helio G85 (12nm) chipset, (3) Octa-core (2x2.0 GHz Cortex-A75 & 6x1.8) 
CPU GHz Cortex-A55), (4) GPU Mali-G52 MC2, (5) camera resolution 48 MP, f/1.8, 26mm (wide), 1/2.0", 
0.8µm, PDAF, (6) memory 128GB, 6GB RAM , (7) IPS LCD display, 450 nits (typ). 

The applications used in this research are Google Lens, Pl@nt Net, Picture This, and Leaf Snap. 
These four applications are available for the IOS or Android operating system. The requirements for 
installing these four applications are: (1) minimal operating system to install Google Lens i.e. Android 
Marshmallow (6.0) or later, (2) Android version 5.0 and iOS 11.0 or later for Pl@ntNet app, (3) Android 
version 5.0 and iOS 13.0 or later for the Picture This app, (4) Android version 5.0 and iOS 11.0 or later 
for the Leaf Snap app. These four applications require an internet connection to be able to display object 
scan data. 

The plant species identified included mosses, ferns, dicots, and monocots. Moss plants include, 
leaf mosses, liverworts, and hornworts. fern plants include, spike fern, horsetail, and wire fern. 
Dicotyledonous plants include mango, durian, and papaya plants. Monocot plants include rice, corn, and 
coconut.  

 
3. Research Procedure 

Plant identification was carried out directly on site using the Google Lens, Pl@nt Net, Picture This, 
and Leaf Snap application. Identification time is carried out in the morning and afternoon in order to get 
maximum object photos. The distance to identify objects in low-level plants is ± 15 – 25 cm, and ± 3m 
for high-level plants. The identification results obtained from the use of the application are then 
matched with identification support books and internet searches at https://www.eFloras.org to 
determine the ability of the four applications to identify plants. 

 
4. Data Analysis 

Data analysis was carried out in a quantitative descriptive, namely to record and describe each 
observation result obtained. Data were analyzed based on the type of plant group (mosses, ferns, dicots, 
and monocots). Data analysis includes calculating the speed and average speed of the application and 
providing points for object detection based on shape and color as well as completeness of taxonomy 
information (division, class, order, family, genus, and species ) and then the point is calculated the total 
number by category. Object detection speed is calculated using a stopwatch and other criteria are 
calculated manually based on object detection by the application. The points given are [1] if the 
application can detect and present information and [0] if the application cannot detect and present 
information. The data analysis was assisted by the Microsoft Excel program. 
 
RESULTS AND DISCUSSION 

The Google Lens, Pl@ntNet, Picture This, and Leaf Snap apps show different results in identifying 
objects. These four applications are able to identify plants based on the Artificial Intelligence (AI) 
capabilities possessed by these applications. The results of identification using the Google Lens, 
Pl@ntNet, Picture This, and Leaf Snap applications are presented in Figures 1-4 below. 
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Figure 1. Plant Identification Results with the Google Lens Application 

 
 Figure 1 shows the appearance of the Google Lens application when it is used to identify plants. 
The appearance of the Google Lens application looks simple and easy to use. Users simply point at the 
object using the device's camera, then the Google Lens application will scan and display the results of 
the object's scan. Even though it is not a specific application created to identify plants, the Google Lens 
application is able to present the results of identifying mosses, ferns, dicots and monocots quite well.
 Unlike the pl@nt net application in figure 2. The pl@nt net application is an application 
specifically designed to identify plants. The appearance of the pl@nt net application is more complex 
than the Google Lens application. Meanwhile, the scan results of the objects that are displayed are also 
more complete compared to the Google Lens application. The pl@nt net application is also able to 
present the identification results of mosses, ferns, dicots and monocots fairly well. 
 

 
Figure 2. Plant Identification Results with the Pl@ntNet Application 

 
 The next plant identification application is the picture this application. This application is an 
application designed to identify plants that are able to present complete information on identified 
objects. Not only displaying scan results, this picture application provides information up to taxonomic 
information related to these plants. The identification results of mosses, ferns, dicots and monocots 
using the picture this application are presented in Figure 3. 
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Figure 3. Plant Identification Results with the Picture This Application 

 
 The last plant identification application is the leaf snap application. The results of identification 
of mosses, ferns, dicots and monocots using the leaf snap application are presented in Figure 4. The leaf 
snap application has an attractive appearance and is easy to use. In plant identification, this application 
is also able to identify plants quite well in identifying objects and presenting information related to the 
scanned plant. However, the information displayed is not as complete as the picture this application 
where taxonomy-related information is not presented in detail in this application. 

 
Figure 4. Plant Identification Results with the Leaf Snap Application 

 
Object Detection Speed by Application 

The speed of the Google Lens, Pl@ntNet, Picture This, and Leaf Snap applications in identifying 
plants was tested using a stopwatch. The results show that the four applications have different speeds. 
In terms of object detection speed, the Google Lens and Picture This applications are the first and second 
ranked applications in terms of speed. The results of testing the speed of the Google Lens, Pl@ntNet, 
Picture This, and Leaf Snap applications are presented in Figure 5 below. 

https://doi.org/10.21009/biosferjpb.31488
http://www.issn.lipi.go.id/issn.cgi?daftar&1513699811&2601&&


 

 

10.21009/biosferjpb.31488 Wilsa et al E-ISSN: 2614-3984 

 

60 

 
Figure 5. The average speed of Google Lens, Pl@ntNet, Picture This, and Leaf Snap apps 

 
Object Detection Accuracy Based on Shape and Color 

In addition to speed, the accuracy of the Google Lens, Pl@ntNet, Picture This, and Leaf Snap 
applications was also tested in this study, namely the accuracy of the application in detecting objects 
based on shape and color. Some applications show inaccurate results in detecting the shape of objects. 
However, in detecting object color, these four applications have the same level of accuracy in 
recognizing object color. Applications that are accurate in detecting objects based on shape and color in 
this study are the Google Lens and Picture This applications. The results of the object detection accuracy 
test based on shape and color are presented in Figures 6a and 6b below. 

 
Figure 6. (a) the accuracy of the application in detecting objects based on shape, (b) the accuracy of the 

application in detecting objects based on color. 
 

Completeness of Taxonomy Information presented by the Application 
 The complete taxonomy information presented by the Google Lens, Pl@nt Net, Picture This, and 
Leaf Snap applications is presented in Figure 7. The ability of applications to present plant taxonomic 
information is very diverse and only one application is capable of providing complete plant taxonomic 
information, namely the Picture This application. 
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Figure 7. (a) Google Lens app taxonomy information, (b) Pl@ntNet app taxonomy information, (c) Picture This 

app taxonomy information, and (d) Leaf Snap app taxonomy information. 

 
Characteristics of Google Lens, Pl@ntNet, Picture This, and Leaf Snap Applications 
Google Lens 

Google Lens is an AI-powered technology that uses smartphone cameras and deep machine 
learning to not only detect objects in front of the camera lens, but also understand them and offer actions 
such as scan, translate, shop, and more. Google Lens allows users to point their phone at an object, such 
as a specific flower and then ask the Google Assistant what the object is pointing at. Users will not only 
be notified of the answer, but will also receive object-based suggestions, such as the nearest florist, in 
the case of flowers (Hall, 2022). 
Pl@nt Net 

According to the developer, PlantNet is a sharing and image capture application for plant 
identification. Among other features, this free app helps identify plant species from photos. Plant species 
that are well-described in the botanical reference database can be easily recognized. The application 
works on more than 20,000 species of flora, the species list is available through the application. PlantNet 
app downloads are available for iOS (iPad and iPhone) and Android devices (Pl@ntNet, 2022). 
Picture This 

Plant Identifier allows users to take pictures of real plants and flowers and submit them for 
identification. This app is a plant encyclopedia that recognizes more than 1,000,000 different types of 
plants with 98% accuracy. Users can also learn facts and care information for plants, trees, flowers and 
shrubs (Picture This, 2022). 
Leaf Snap 

Leaf Snap is a free app that identifies all kinds of plants, from flowers and bark to fruit and trees. 
Users can use this app to identify attention-grabbing houseplants or perhaps plants that need some TLC; 
the application will provide a guide for treatment. With more than 32,000 plant taxa from around the 
world in its database, Leafsnap can offer a nearly unlimited number of plant identifications as the most 
high-tech, comprehensive and accurate plant identification application ever created (Ivanchenko, 
2022). 

Based on the results of testing the Google Lens, Pl@ntNet, Picture This, and Leaf Snap applications 
which include speed of object detection, accuracy of detecting objects based on shape and color, and 
completeness of taxonomic information, the four applications show different abilities. In terms of object 
detection speed, the Google Lens and Picture This applications are the first and second ranked 
applications in terms of speed. Likewise in terms of accuracy in detecting objects based on shape and 

a b 

c d 
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color, Google Lens and Picture This also show good performance in terms of object detection accuracy. 
However, different results are shown in terms of taxonomic information presented by this plant 
identification application. In terms of the completeness of taxonomic information, only the Picture This 
application provides taxonomic information in a sufficiently complete manner. Meanwhile, the Google 
Lens, Pl@nNet, and Leafsnap applications do not present taxonomy information properly. 

Google Lens is a fast and accurate application for detecting objects based on shape and color, but 
the completeness of the information presented, especially related to taxonomic information, does not 
seem to be presented in full for this application. The information displayed is generally in the form of 
advertising information, or other information that has nothing to do with the purpose of identifying 
plants because the Google Lens application is not an application specifically designed for plant 
identification. However, previous research has shown that the Google Lens application can be used as 
an application to identify plants (Alamsyah et al., 2020; Bilyk et al., 2020). 

Pl@ntNet, Picture This, and Leaf Snap are applications specifically designed and developed to 
provide plant-related information. Based on developer information, the Pl@ntNet application can 
provide information on more than 20,000 plant species, meanwhile, Picture This can provide 1,000,000 
plant species, and Leaf Snap more than 32,000 taxa of various plant species. Based on the test results, 
the Picture This application ranks first, followed by Pl@ntNet in second place, and Leaf Snap in third 
place in terms of speed and accuracy of detecting objects based on shape and color. 

The accuracy of the Google Lens, Pl@ntNet, Picture This, and Leaf Snap applications in detecting 
objects based on shape (leaves, flowers, fruit) shows different results. In this case, the Google Lens and 
Picture This applications are superior in detecting objects based on shape. In low-level plants, especially 
mosses, the ability of these four applications has the same difficulty in detecting objects. This is because 
moss plants are plants that have abstract shapes and small sizes. Meanwhile, for ferns, dicots, and 
monocots, the four applications can detect them well, because the shapes (leaves, flowers, fruit) are 
generally large in size so they can be recognized well by the application. Different in terms of the ability 
to detect objects based on color, these four applications are able to recognize object colors well. 

Picture This app performs differently when it comes to presenting taxonomy information. Only 
the Picture This application was able to provide sufficiently complete taxonomic information on the 
various plant species tested (mosses, ferns, dicots and monocots). The taxonomic information presented 
is also valid information when compared with taxonomic information contained in the literature and 
also internet searches at https://www.eFloras.org. Although not completely complete, the taxonomic 
information presented is the best compared to the Google Lens, Pl@ntNet, and Leaf Snap applications. 

The results of identifying applications in this study may differ from experiments conducted with 
different devices because the application will run well if the compatibility of the application meets the 
minimum requirements for using the application. Apart from that, the quality of the camera, processor, 
and RAM of the device also affects the results of application identification. 
 
Appropriate Application Recommendations for Identification and Classification of Plants in 
Biology Learning 

Based on the test results of the four applications, the most likely application for biology learning 
and practicum on plant identification and classification is the Picture This application. This application 
is available for free and is available for Android or IOS devices. The speed of the application in scanning 
moss plants is 4.10 seconds, ferns is 3.0 seconds, dicot plants are 2.68 seconds, and monocot plants are 
2.65 seconds. Thus it can be said that the Picture This application only takes less than 5 seconds to scan 
objects. Picture This application is also an application that is accurate in detecting objects based on 
shape and color. This can be seen in Figure 6a which shows that of the 12 samples of objects scanned, 
only 1 object has inaccurate results. Meanwhile, in terms of completeness of taxonomy information, the 
Picture This application is the most complete application that presents taxonomic information 
compared to the other three applications. Based on the data in Figure 7c, of the 12 samples of objects 
scanned, order information is not displayed in the Picture This application, nor is class information on 
lower plants. However, taxonomic information regarding division, class, family, genus, and species is 
shown in samples of ferns, dicots, and monocots. 
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Implementation in Biological Learning 
The implementation of augmented reality-based android plant identification applications can be 

used in biology learning on plant identification and classification materials. Teachers can use the Picture 
This application as a support for learning activities. In learning and practicing plant classification, the 
teacher can make LKPD (student activity sheets) to explore the surrounding environment and discover 
what diversity of plants exist in that environment based on the steps of plant classification, namely: (1) 
Identification of plants, (2) grouping of plants, and (3) naming of plants. Teachers can apply the VES 
method to re-test the four applications so that students have skills in digital literacy. Teachers can also 
integrate this Augmented Reality-based android plant identification application with various methods 
or learning models (problem-based learning, project-based learning, cooperative learning, inquiry, 
discovery, etc.) to measure or improve learning outcomes (Aldya & Arifendi, 2021) or student skills such 
as science process skills (Tematan & Mago, 2021), scientific literacy (Susilawati & Sugandi, 2018), digital 
literacy (Rizkamariana et al., 2019), critical thinking, communication, and other skills.  
 
CONCLUSION 

Based on testing and data analysis regarding the ability of the Google Lens, Pl@ntNet, Picture 
This, and Leaf Snap applications in identifying plants, it can be concluded that the Picture This 
application is a fast, accurate application, and can provide complete taxonomic information to identify 
and classify plants. Thus, the Picture This application is an application that can be recommended to be 
used as a support in learning activities and biology labs on plant identification and classification 
materials. 
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