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Abstract— In this paper, Digital Automated Identification 

System (DAISY) was used to identify species of local moths. 

210 species of superfamily Bombycoidea from Moth of Borneo 

(Part 3) were trained in DAISY. The overall identification of 

Moths gave a fairly accurate retrieval, with F1= 0.81. 
 

Keywords— DAISY, automated identification, computer-

assisted taxonomy, image classification 

I. Introduction 

Malaysia has a National Biodiversity Index value of 

0.809 (1.000 maximum) with 15,584km
2 

of protected areas 

[1]. Being the 12
th

 richest biodiversity community in the 

world, Malaysia’s biodiversity is great opportunity for 

taxonomical investigations. Taxonomy is important in many 

biodiversity and biological applications [2]. On the other 

hand taxonomic impediments [3-5] made identification and 

classification of species hard task. Other options like for 

example molecular barcoding for genetic identification [6, 

7], online accessibility to species` structure identification 

keys [8], and computer based techniques based on species 

image analysis [9], were tested as alternatives. Therefore, 

the ability of automating identification mechanism is a 

motivation for seeking these techniques. 

The demand for increasing accuracy and speed of 

identification resulted recent developments in the computing 

world and introducing computing applications in the 

biological domains. One of the many crucial areas that 

computing applications introduced is the automated 

identification systems for species images, aimed to assist 

taxonomists in identifying organisms. Although, the role of 

experts and taxonomists is always important in identification 

but an advantage of automated identification systems is less 

dependency on experts. This motivates all researchers, either 

experts or not, who need taxonomy access [11, 5]. The 

automated identification systems by means of image 

analysis apply low level visual features from species images 

as meaningful attributes to classify them [10]. In 

biodiversity monitoring [12] and agriculture [13, 14], 

automated identification systems for insects received a huge 

interest.  Manual identification of broad number of insect 

specimens is a big challenge for researchers. Many 

computational aided semi-automated systems have been 

implemented to aid classification [15-17]. Beside mentioned 

semi-automated systems, there are fully automated 

identification systems also developed for example Digital 

Automated Identification System (DAISY) [18], SPecies 

IDentification Automated (SPIDA) [25,26], Automated Bee 

Identification System (ABIS) [27], Automate Identification 
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Of Bees [19], Automatic Identification Of Whiteflies, 

Aphids And Thrips [20], Automatic Identification Of Live 

Moths [21], Automated Insect Identification [22, 23], 

Automated Real-Time Dynamic Identification Of Flying 

And Resting Butterfly [24]. DAISY was previously tested 

on various types of organism such as British bumble bees 

[28], Costa Rican Hawkmoths [8] and British Lepidoptera: 

Moths [29] while SPIDA was tested mainly on Australian 

ground spiders [25], ABIS was tested on bees [27]. DAISY, 

SPIDA, Automatic Identification of Whiteflies, Aphids and 

Thrips use artificial neural network while ABIS and 

Automated Insect Identification [22, 23] use support vector 

machine and Automated Real-Time Dynamic Identification 

of Flying and Resting Butterfly use random tree. Watson et 

al [18] had done work on training and testing of DAISY 

using live British Macrolepidoptera, which was light trapped 

in Treborth Botanical Garden, Gwynedd, UK. By using the 

right forewings of moths, the mean rank affinity of each 

species was computed as DAISY listed the possible species 

in order of decreasing likelihood when it makes 

identification. However, current DAISY only returns one 

species after identification and not a list of possible species. 

If DAISY was not able to identify a species, it returns “not 

classifiable” or “below activation threshold affinity”. The 

local moths and the additional hindwings of moths remain 

untested. As such, DAISY was used in this study to identify 

the superfamily Bombycoidea moths which were located in 

Borneo, Malaysia. In this paper, automated identification of 

local moths using DAISY is done using: 

(1)  The right forewing of moths 

(2) Additional hindwing for Actias maenas and Actias 

selene (these two species have significant hindwings. (Fig. 

1) 

 

 

 

 

 

 

 

 

 

 

Figure 1: On the left is an image of Actias maenas and 

on the right is an image of Actias selene. Both species 

have significant hindwings compared to other species.  
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II. Methodology 

A. Collection of Images for Training 
Set 

The moth images that were used as training images in 

this paper were scanned and digitized from the Moths of 

Borneo (Part 3) book [30]. 

HP Scanjet 5590 was used to digitize the images from 

the book while Adobe Photoshop CS5 was used to pre-

process them. DAISY was installed on a HP computer with 

Intel core duo 2 to conduct this study. 

The moth images consist of six families in the 

superfamily Bombycoidea. This superfamily was 

particularly chosen because they offer a variety of wing 

shapes that are significant. This is an important 

characteristic as the wing shapes were used by the 

identification system to help identify the species of moths. A 

total of 273 images consist of 20 images from family 

Bombycidae (15 species), 22 images from family 

Eupterotidae (15 species), 1 image from family 

Brahmaeidae (1 species), 38 images from family 

Saturniidae (22 species), 92 images from family 

Lasiocampidae (62 species) and 100 images from family 

Sphingidae (95 species) were obtained from the Moths of 

Borneo (Part 3) book [30]. These images, which are also 

known as training images, were used to train DAISY’s 

artificial neural network (ANN). According to Hall and 

O’Neill [31], “DAISY recognizes objects by comparing 

their images to images that are already known by the 

system”, therefore training set must be created in order for 

DAISY to identify an image. 

 

B. Processing of Moth Images for 
Training Set 

Duplication of wings and standardization of the moth 

images were done using the Adobe Photoshop CS5. 

Duplication of wings ensures that the best side of the wing is 

duplicated so that the image is ready to be used as training 

image (Fig. 2). When building a training set, it is important 

to decide which side of the wing is to be used, and it should 

be standardized throughout the training sets to simplify the 

usage later on. DAISY does not limit the training to only 

one side of the wing. However, in this paper, only the right 

side of wing was chosen as the standard wing side for 

identification due to the time constrains and huge number of 

species used. Actias maenas and Actias selene contain long 

hindwings which is a significant characteristic in identifying 

them [30].  As such the hindwings of only these two species 

were used to train DAISY’s ANN in this paper. While only 

the right side of wings were used, it is recommended to 

duplicate the better side of the wings to get nice, even and 

whole pictures of the moths to alleviate the future work for 

the left side of wings, and perhaps all the moths’ hindwings 

too. All images were converted into tif/tiff files as DAISY 

only support images in these formats. The image size was 

also standardized to 600X480 pixels, as this size fits nicely 

on the DAISY windows.     

 

 

 

 

 

 

    

C. Building the Training Set 

The training sets in DAISY are only as good as the 

images that were used to build them. To build the training 

set, the images were imported into DAISY. For every image, 

the wing shape was pinpointed by creating a polygonal 

region of interest (polyROI) around the image using 

polyROI function from DAISY’s panel (Fig. 3). Each 

species needs at least 10 images with wings pinpointed to 

build the training set. The Build Tool function in DAISY 

was used to build the training sets of images uploaded into 

the system. DAISY creates a new folder (.ipm) for each of 

the training set built in DAISY. For example, the family 

Saturniidae will have its own training set named 

Saturniidae.ipm. This folder contains the key classifiers for 

moth identification. All the six families selected in this study 

have their own respective training sets (familyname.ipm). 

When combined, the six training sets form the training set 

for their superfamily Bombycoidea (superBombycoidea.ipm) 

(Fig. 4). 

 

 

 

 

 

 

 

 

 

Figure 2: Duplication of the wing of Trabala ganesha from 
Lasiocampidae family. This figure shows that the species above do not 

have a complete image, its right wing showing only half. As such, the 

left wing was duplicated, flipped vertically and attached to the right 

side to form an even and whole image. 

Figure 3: The wing shape of a moth was pinpointed using 

polyROI. Region of the wanted wing shape was highlighted by 

clicking around the edge of the wing. It is of extreme importance 
to ensure that the region was as close to the edge as possible 

because the accuracy of the identification will be affected by any 

additional part from the background which was also highlighted. 
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D. Building the test data set 

In this paper, the test data set consists of the following 

images. 

(i) Training Images. Images from Superfamily 

Bombycoidea which were used to build the training 

set (see above). It consists of 273 images from six 

families; Bombycidae, Eupterotidae, Brahmaeidae, 

Saturniidae, Lasiocampidae and Sphingidae. 

 

(ii) Distorted Images. The training images were 

distorted (enlargement, diminishment, horizontal & 

vertical elongation and horizontal & vertical 

compression). It consists of 273 images from six 

families; Bombycidae, Eupterotidae, Brahmaeidae, 

Saturniidae, Lasiocampidae and Sphingidae. 

 

(iii) Web images of Superfamily Bombycoidea consists 

of 246 images from six families; Bombycidae, 

Eupterotidae, Brahmaeidae, Saturniidae, 

Lasiocampidae and Sphingidae. The images were 

taken from the web. 

 

(iv) Web images from other parts of Moths of Borneo. 

It consists of 30 images from eight different family; 

Notodontidae, Lymantriidae, Arctiidae, Drepaninae, 

Callidulidae, Geometridae, Notuidae & Noctuidae 

[30].  

 

(v) DAISY’s built in training images. There are two 

training sets available in DAISY which are UK 

Butterflies (207 images) and Belize (285 images).  

UK Butterflies is the entire UK Butterfly fauna 

(imaged from British Museum of Natural History 

collections) and Belize Sphingids dataset was 

collected at the Natural History Museum Field 

Station (Las Cuevas) [32].   

 

E. Testing the accuracy of Moths 
identification in DAISY 

To identify a moth, first the picture of that moth is 

imported and opened in DAISY. Next, polyROI function 

was selected and region of the wing was highlighted. Then 

“identify” button was clicked on and a new window popped 

out for the result. If DAISY is able to identify the moth, the 

name of the species will appear as shown below (Fig. 5). 

Otherwise, it will return a wrong species name (wrong 

identification) or “not classifiable” or “below activation 

threshold affinity” instead.   

                

 

 

 

F. Testing the accuracy of Moths 
identification in DAISY 

Two types of test were conducted. In the first testing, all 

the images in the test data set (see above) was tested against 

the superfamily Bombycoidea training set and their 

respective family training set (Table 1 to 3 in the results 

section) and against the superfamily Bombycoidea training 

set only (Table 4, 5). Second testing was done using our 

training images (superfamily Bombycoidea) against 

DAISY’s sample training sets (UK Butterflies & Belize) 

(Table 6, 7 in the results section). Precision (1), Recall (2) 

and F-measure (3) were reported accordingly.  

     (1) 

     (2) 

  (3) 

Figure 4: An example of horizontal elongation of Trabala ganesha. The width of the moth appeared to have been increased. On the far 
left is a training image of Trabala ganesha and in the middle is the image of Trabala ganesha after distortion (horizontal elongation). 

Notice that the width of the overall moth has change. This distorted image was identified as Trabala rotundapex. 

Figure 5: An example of correct identification 
of Macroglassum  psedungus. 
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R = Relevant images that are retrieved (correct) 

N = Retrieved images during identification (correct + 

wrong) 

M = Relevant images that are collected for each testing 

(total) 

 

 

III. Results and Discussion 

 The results of the testing above are presented in Tables 1 

to 7. In the tables, correct refers to correct identification, 

wrong refers to wrong identification and NotID refers to not 

classifiable/below activation threshold affinity. Precision & 

recall are only available for Table 1-3 and are only based of 

images that were tested against Superfamily Bombycoidea 

training set. Precision & recall are not available for Table 4-

7 because all the images are not considered as relevant 

(these species are not trained in DAISY). 
Table 1: Identification of superfamily Bombycoidea training images broken down to its six families (column) tested against Superfamily Bombycoidea 

training set and families’ respective training set (row). Superfamily Bombycoidea = {R = 273, N = 273 and M = 273. Precision = 1.00, Recall = 1.00, F1 = 

1.00}. Respective families = {R=273, N= 273 and M=273. Precision =1.00, Recall = 1.00, F1 =1.00}. 

Training Set  Identification 

Test Data of Training Images (families of superfamily Bombycoidea ) 
Accuracy 

of  

Eupterotidae Bombycidae Brahmaeidae Saturniidae Lasiocampidae Sphingidae TOTAL 
Retrieval 

(F1) 

Superfamily 

Bombycoidea  

Correct 22 20 1 38 92 100 273   

Wrong 0 0 0 0 0 0 0   

Not ID 0 0 0 0 0 0 0   

 
              273 1 

Respective 

families 

Correct 22 20 1 38 92 100 273   

Wrong 0 0 0 0 0 0 0   

Not ID 0 0 0 0 0 0 0   

 
              273 1 

 
Table 2: Identification of distorted training images (enlargement, shrinking, horizontal & vertical compression and horizontal & vertical elongation) broken 

down to its six families (column) tested against Superfamily Bombycoidea training set and families’ respective training set (row). Superfamily Bombycoidea 

= {R = 257, N = 270 and M = 273. Precision = 0.95, Recall = 0.94, F1 = 0.94}. Respective families = {R=263, N= 270 and M=273. Precision =0.97, Recall = 

0.96, F1 =0.96}. 

Training Set Identification 

Test Data of distorted training images (families of superfamily Bombycoidea) 
Accuracy 

of  

Eupterotidae Bombycidae Brahmaeidae Saturniidae Lasiocampidae Sphingidae TOTAL 
Retrieval 

(F1) 

Superfamily 

Bombycoidea  

Correct 20 18 1 38 87 93 257   

Wrong 1 1 0 0 5 6 13   

Not ID 1 1 0 0 0 1 3   

                273 0.94 

Respective 

families 

Correct 22 20 1 37 90 93 263   

Wrong 0 0 0 0 2 5 7   

Not ID 0 0 0 1 0 2 3   

                273 0.96 

 

Table 3: Identification of Web images of Superfamily Bombycoidea from six families (column) tested against Superfamily Bombycoidea training set and 

families’ respective training set (row). Superfamily Bombycoidea = {R = 97, N = 217 and M = 246. Precision = 0.45, Recall = 0.39, F1 = 0.42}. Respective 

families = {R=95, N= 214 and M=246. Precision =0.44, Recall = 0.39, F1 =0.41}. 

Training Set Identification 

Test Data of web images (families of Superfamily Bombycoidea) Accuracy 

of  

Retrieval 

(F1) 
Eupterotidae Bombycidae Brahmaeidae Saturniidae Lasiocampidae Sphingidae TOTAL 

Superfamily 

Bombycoidea  

  

Correct 2 2 2 10 5 76 97   

Wrong 3 2 0 8 25 82 120   

Not ID 2 4 0 9 3 11 29   

                246 0.42 

Respective 

families 

Correct 1 3 2 13 7 69 95   

Wrong 4 1 0 7 21 86 119   

Not ID 2 4 0 7 5 14 32   

 
              246 0.41 

 

Table 4: Identification of eight different families’ images collected from Moths of Borneo (Part 4-16) tested against Superfamily Bombycoidea training set.  
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Training Set Identification 
Test Data of web images ( Families in Part 4-16 of Moths of Borneo) 

Notodontidae Lymantriidae Arctiidae Drepaninae  Callidulidae Geometridae Notuidae Noctuidae 

Superfamily 

Bombycoidea  

  

Correct 0 0 0 0 0 0 0 0 

Wrong 3 5 5 0 1 2 3 4 

Not ID 1 0 0 2 0 0 3 1 

  Total 4 5 5 2 1 2 6 5 

 

Table 5: Identification of DAISY’s sample training images (column) tested against Superfamily Bombycoidea training set (row). 

 Training Set Identification 
Test Data ( DAISY sample training set) 

UK butterflies Belize Total 

Superfamily 

Bombycoidea  

Correct 0 0 0 

Wrong 114 185 299 

Not ID 171 21 192 

 
Total 285 206 491 

 

Table 6: Identification of superfamily Bombycoidea training images broken down into details, to its six families (column) tested against UK Butterflies 

training set (row).  

Training Set 
 Test Data consists of Training Images (families of superfamily Bombycoidea ) 

 Eupterotidae Bombycidae Brahmaeidae Saturniidae Lasiocampidae Sphingidae TOTAL 

UK butterflies  

Correct 0 0 0 0 0 0 0 

Wrong 4 2 0 7 17 6 36 

Not ID 18 18 1 31 75 94 237 

 
       273 

 

Table 7: Identification of superfamily Bombycoidea training images broken down into details to its six families (column) tested against Belize training set 

(row). 

Training Set 
 Test Data consists of Training Images (families of superfamily Bombycoidea ) 

 Eupterotidae Bombycidae Brahmaeidae Saturniidae Lasiocampidae Sphingidae TOTAL 

Belize 

Correct 0 0 0 0 0 0 0 

Wrong 2 1 0 3 13 27 46 

Not ID 20 19 1 35 79 73 227 

 
       273 

 

 

In table 1, the training images, when identified against 

superfamily Bombycoidea training set and also against their 

respective family training sets, returned 100% accuracy 

(F1= 1). It shows that as long as the image was used to train 

DAISY, it will be able to recognize the same image if it was 

reused as test data. 1 for F1 indicates that DAISY was able 

to identify all the species correctly in term of exactness 

(precision) and completeness (recall).  

In Table 2, distorted training images returns a higher 

accuracy when identified against their respective family 

training sets (F1=0.96) compared to superfamily 

Bombycoidea training (F1=0.94) (See above for distortion of 

images). At species level, the moths in the same family tend 

to be very similar to each other. Some are also similar across 

the superfamily [30]. Normally, in order to differentiate the 

species, either the genital area or wing venation will be used 

[30]. As such, when the size or shape was altered during 

distortion, one species may be confused as another species. 

From the distortions, it shows that the size and shape of 

moth image affects the identification whenever DAISY was 

used. As the superfamily Bombycoidea training set has a lot 

more species in it than the individual family training sets, 

the probability of confusing one moth to another was 

increased. This would explain why F1 value dropped by 

0.06 to 0.94 for this table compared to Table 1.  

In Table 3, however, identification of web images when 

tested against the superfamily Bombycoidea training set 

have slightly higher accuracy (F1= 0.42) compared to when 

tested against their respective family training sets (F1=0.41). 

Only test images; 2 live moth images from this family was 

taken from Baron G. [33] of the Brahmaeidae family were 

all identified correctly when identified against both 

superfamily Bombycoidea and its own training set.  This 

could be because the image of the Brahmaeidae family has a 

very clear wing shape. If the shady area around the wings 

were mistaken as wing shape, it has higher chances of the 

species being wrongly identified or NotID by DAISY. The 

accuracy of pinpointing the wing shapes also affects the 

identification. As almost half of the web images were live 

moth images, it was harder to pinpoint the wing shapes 

accurately. This is because it was hard to differentiate the 

forewings from the hindwings during moths’ resting 

position in nature. Generally, the F1 values in Table 3 are 

low (0.42 and 0.41) compared to Table 1 (F1=1). This could 

be due to the differences in wing positions. As stated earlier 

and also in previous works [8], identification of DAISY will 

only be as good as the images that were provided to it as 

training images. Therefore, the higher the quality of images 

and the more images of a same species are used to train 

DAISY, the better the identification will be. The more 

variety of moth’s position was provided to DAISY, the more 
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accurate the identification will be. This is especially true for 

species with high similarity in their wing shapes. Thus, the 

F1 value can be increased if images of moth with different 

wing positions were added into the training set.   

In Table 4, images from other volumes of Moth of Borneo 

(Part 4, 5, 7, 8, 9, 12, 15 & 16) were tested against 

superfamily Bombycoidea training set. Out of the 30 images 

that were identified, seven were identified as NotID, 23 

returned wrong identification and none were identified 

correctly. None of these images are considered as “relevant 

images that are retrieved”. As a result, precision and recall 

value is not available for this table. It is quite odd that 76% 

wrong identification (23 images) were returned when they 

should be returned as NotID because DAISY was not 

trained to identify these families. This shows that DAISY 

tends to identify images to the nearest possible species (Fig. 

6) according to the wing shape.     

    

Table 5 shows the identification of two DAISY’s sample 

training images tested against our superfamily Bombycoidea 

training set. In this test, DAISY returned 171 NotID for UK 

Butterflies and 21 NotID for Belize images. 114 images 

from UK Butterflies and 185 images from Belize were 

identified wrongly. Out of the 114 wrong identifications for 

UK Butterflies, most were identified as Lasiocampidae 

family (64 images), followed by 35 images as Eupterotidae 

family, 9 as Bombycidae family, 5 as Saturniidae family and 

1 as Sphingidae family. Out of the 64 images of the 

Lasiocampidae family, 25 were identified as Lebeda cognate 

species.  This high number of wrong identification was 

caused by high similarity of wing shapes of the UK 

Butterflies to wing shapes of Lasiocampidae family moths.     

Out of the 185 wrong identifications from Belize, 161 

images were identified as Sphingidae family, 12 images as 

Lasiocampidae family, 9 as Eupterotidae family and 3 as 

Bombycidae family. Out of the 161 images, 22 were 

identified as Ambulyx obliterata (Fig. 7). All the moths in 

Belize are of Sphingidae family too. However, the species 

from the Sphingidae family in Belize are different from the 

species from the Sphingidae family in local Moths of 

Borneo. As such they are not trained in superfamily 

Bombycoidea training set. This is the reason why 161 of 185 

images of Belize were identified wrongly as other species in 

Sphingidae family. This also proves that, Moths species in a 

particular family will have very similar wing shapes, 

although they belong to different species (Holloway J.D., 

1998).  

As for Table 6, identification of superfamily Bombycoidea 

training images which were tested against UK butterflies 

training set is displayed. Out of the 273 images, DAISY 

returned 36 wrong identifications (whereby highest of 9 

images were identified as Erebia epiphron species) and 237 

NotID.  Table 7 displays identification of superfamily 

Bombycoidea training images tested against Belize training 

set, where 227 NotID were returned with the remaining 46 

images as wrong identifications (highest of 9 images were 

identified as Callionima parce species). Again, the similarity 

of wing shapes caused the retrieval of wrong identification. 

By comparing the results in Table 5, 6 and 7, we can see that 

DAISY’s sample training sets (UK Butterflies and Belize) 

performed better than our superfamily Bombycoidea 

training set. This is because, when UK Butterflies and 

Belize were tested against superfamily Bombycoidea 

training set, it returned with 114 (40%) and 185 (89.8%) 

wrong identifications respectively. While when the 

superfamily Bombycoidea training images were tested 

against UK Butterflies and Belize training sets, it returned 

with only 36 (13.1%) and 46 (16.8%) wrong identification 

respectively. As UK Butterflies training sets used images 

with similar orientation (wings evenly spread out), this 

would explain why UK Butterflies returned with less wrong 

identification compared to Belize which used live moth 

images when used as training set as well as test data against 

our superfamily Bombycoidea. Another reason of why 

Belize returned with more wrong identification is because 

images of Belize are of moths from Sphingidae family, 

which is one of the families in superfamily Bombycoidea. 

On the other hand, UK Butterflies are of butterflies which 

are less similar (as in the wing shapes) to our superfamily 

Bombycoidea moths. The summary of the tests conducted 

above is presented in Table 8. Precision of the overall moths 

identified is 0.58 while the recall gives 0.79 and F1 value is 

0.67 (R=627, N=1082, M=792). 

As shown in Table 8 the precision of the overall moths 

identified (Table 1 to 3) is 0.83 while the recall gives 0.79 

and F1 value is 0.81 (maximum 1.00). This shows that in 

this study, DAISY identified the Moths of Borneo (Part 3) 

more likely in terms of exactness (precision) and less likely 

as completeness (recall). 

 

 

Figure 6: An example of wrong identification in Table 4 (other parts of 
Moths Of Borneo). DAISY wrongly identified Tarsolepis sommeri (left) 

as Smerinthulus quadripunctatus(right) because both these species have 

similar scaled wings. 

Figure 7: An example of two wrong identifications from Table 5 (Belize). On the far left is Protambulyx strigilis followed by Pachylioides 

resumens. Both were wrongly identified as Ambulyx obliterata. Notice that the wing shapes of both species are very similar to Ambulyx 

obliterata from Sphingidae family. 
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Table 8: Summary of identification of test data using DAISY  

Superfamily Bombycoidea Training Set 

Test Data Images Returned results 

  

 
Correct Wrong NotID Total Precision Recall F1 

Moths of Borneo - Part3 (Table 1) 273 - - 273 1.00 1.00 1.00 

Distorted Moths of Borneo - Part 3 (Table 2) 257 13 3 273 0.95 0.94 0.94 

Web (Table 3)  97 120 29 246 0.45 0.39 0.42 

8 other families from Moths of Borneo - Part 

4 to 16 (Table 4) 

UK butterflies (Table 5) 

Belize (Table 5) 

- 

 

- 

- 

23 

 

114 

185 

7 

 

171 

21 

30 

 

285 

206 

- 

 

- 

- 

- 

 

- 

- 

- 

 

- 

- 

Total 627 455 231 1313    

DAISY’s Sample Training Set 

Test Data Images Returned results 

  

 
Correct Wrong NotID Total Precision Recall F1 

Superfamily Bombycoidea (Table 6) - 36 237 273 - - - 

Superfamily Bombycoidea (Table 7) - 46 227 273 - - - 

Total 0 82 464 546    

 

 

 

The value might increase if DAISY is trained further by 

adding the local live moths as well as images of 8 different 

families in Moths of Borneo (Part 4-16).   

 

IV. Conclusion 

The overall identification of Moths in this paper gave a 

fairly accurate retrieval, with F1= 0.81.  However, using 

wing shapes as the only feature in identification might not 

be sufficient, especially for species identification. The wing 

pattern and genitalia area are two other important 

characteristics which can be used for moth identification and 

this will be conducted in the future work. We believe that 

the routine identification burden of taxonomists can be 

reduced using image recognitions systems, such as DAISY 

which is used in this paper.    
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