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Abstract— In this paper, the Cloud Based Agriculture Safety 

Inspection with Multiple Standard Sources is proposed which 

including the web crawler, pesticide residues inspection standard 

and algorithm. Each pesticide residues inspection result of 

individual agriculture based on the standard, and the mass 

spectrometer inspection results will be judged as qualified and 

unqualified. The pesticide residues inspection algorithm consists 

of quality management algorithms and the inspection filter. Each 

sample which is checked and inspected will be followed a set of 

quality management data. Based on the results of web crawler, 

the quality management data of the sample will be decided 

whether the sample conforms to government regulations or not. 

Due to the computing load, all the procedure of the proposed 

Pesticide Residues Inspection System will be established on 

virtual machine for individual sample. The cost and manual 

operation of system maintenance can be reduced. 
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I. INTRODUCTION 

Recently, a lot of food safety storm caused and 
happened. The government is also actively working 
to solve this problem, for fruit and vegetable 
products on the further strict checks.  

Pesticides used in various crops are required to 
apply to the Bureau of Animal and Plant Health 
Inspection and Quarantine for registration. The 
related efficacy of pesticide and residue testing and 
other information should be also registered after the 
review of expert. Then, the relevant web 
information can be found in the Bureau of Animal 
and Plant Health Inspection and Quarantine 
Pesticide Information Service Network [1-2].  

In addition to registration, the Food and Drug 
Administration in Taiwan has also established the 
“permissible standard” for pesticide residues online 
[3]. The pesticide registered should be lower than a 
certain concentration then cannot harm the people. 
To this end, the county government not only regular 

sampling of pesticide residues in crops, but also 
check the pesticide allowable (permitted) states of 
the qualified agricultural products.  

In the Taiwan norms, its pesticide use and norms 
are given respectively, 1. pesticide tolerance by the 
Food and Drug Administration. 2. Pesticide 
recommendation or not, for the Bureau of Animal 
and Plant Health Inspection and Quarantine. 
However, the farmers may use the pesticide which 
may not be recommended by the government. 
Therefore, for all types of pesticides should be 
checked and inspected.  

However, considering the variety of pesticides 
and the mixed using of these pesticides, to inspect 
all the pesticides and compare with the standard or 
recommendation of government becomes a difficult 
issue. Today, in order to deal with huge information 
processing, the cloud computing with the large 
computing power is proposed. All the computing 
resource are virtualized and integrated into the 
resource pool. When the user needs to the 
computing resources, The corresponding virtual 
machine based on the cloud computing platform 
can be rapidly established [4]. 

However, due to the possibility that the source of 
information may be scattered across different 
websites or databases, to obtain all the information 
distributed at different sources is an important 
problem. For example, pesticide testing, 
information sources, norms and other information 
will be scattered in the Food and Drug 
Administration and the Council of Agriculture and 
other government units. Furthermore, the 
information may be changed dynamically. In order 
to keep the information in time when single event 
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triggers and other data updates, the network 
crawler[5] is a viable approach. 

This paper will provide a customized service to 
achieve a set of lightweight systems for pesticide 
verification. The proposed system can not only 
automatically obtain the information via network, 
but also reduce the time of inspection and the 
mistake of manual operation. Based on the using of 
online crawler instant accessing information on the 
Internet, the inspectors do not have to manually 
check the government to regulate the pesticide 
maximal residue level (MRL) and recommended 
pesticide. 

In addition, according to the inspection list, the 
possible used pesticide checking list is huge. Based 
on the on demand configured cloud virtual machine, 
the computing performance can be better and the 
processing time can be reduced. 

The rest of this paper is organized as follows. 
Section 2 presents the related technologies. Section 
3 shows the proposed Cloud Based Agriculture 
Safety Inspection with Multiple Standard Sources. 
In the section 4, the conclusion is presented. 

II. RELATED TECHNOLOGIES  

In this section, the related technologies such as 
cloud computing, web crawler, and the 
Chromatography-Tandem Mass Spectrometry will 
be introduced. 
A. Cloud Computing 

Cloud Computing was proposed to provide the 
huge computing resource via network for rapidly 
establishing and using [4]. All the physical 
computing resource will be integrated into the 
single resource pool. The virtual machines can be 
created corresponding to the client users’ 
requirements based on network. Therefore, all the 
information or data will be delivered, processed, 
and exchanged by network. In other words, based 
on the on demand requirements and the configured 
virtual machines, the repeatedly computing works 
can be distributed and parallel processed. Therefore, 
based on the on demand defined configuration, the 
same configuration of the virtual machine can be 
rapidly and repeatedly established when users need. 
Furthermore, when the virtual machine is not 
needed anymore, the virtual machine can be closed 

and all the computing resource will be returned to 
the resource pool. 
B. Web Crawler 

A web crawler [5] is a web application service 
that uses a program to search for data on the 
Internet and get relevant data to the local end for 
subsequent applications. Web crawlers are 
primarily targeted at the content of web pages on 
the Internet, including tagged HTML file content. 
As a result of the Council of Agriculture and the 
Food and Drug Administration is pesticide testing 
related information, are in the form of web pages to 
provide content. So the appropriate design of web 
crawlers, cyclical comparison and update the 
relevant web content has become a feasible way to 
collect scattered source data.  

In addition, due to the provisions of pesticide 
testing, including the allowable amount of detection 
and recommended medication which defined by the 
inspection are Bureau of Animal and Plant Health 
Inspection and Quarantine and Food and Drug 
Administration, any replacement or changing of the 
list should be checked. In other words, the 
agriculture safety inspection system need to 
manually or evently update and compare the 
contents of the list of checklist. If the sample is 
under the inspection process when the checklist list 
changes, to check the current date of the 
corresponding list of the inspection for verifying the 
pesticide test pass or not, the standard should be 
subject to the specification and the date of 
inspection. In other words, web crawlers for the 
repeatedly content gaining based on network is 
needed. 
C. Chromatography-Tandem Mass Spectrometry 

For the agriculture inspection, today, the 
Chromatography-Tandem Mass Spectrometry 
technology is used. A mass spectrum measures the 
masses within a sample. A mass spectrum is a plot 
of the ion signal as a function of the mass-to-charge 
ratio. These spectra are used to determine the 
elemental or isotopic signature of a sample, the 
masses of particles and of molecules, and to 
elucidate the chemical structures of molecules, such 
as peptides and other chemical compounds. [7]  

III.  SYSTEM ARCHITECTURE AND IMPLEMENTATION 
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The system architecture of the system is shown in 
Figure 5. Whenever the information of a new 
sample is uploaded through Web Services, a 
corresponding virtual machine with on demand 
configuration and embedded program will be 
established. In other words, each inspection sample 
will be assigned one virtual machine for further 
processing.

In the virtual machine, there will be the 
verification system including the agriculture safety 
inspection algorithm and the web crawler. The 
results and the information from the web crawler
will be stored in the cloud database.

Figure 1. Flowchart of the agriculture safety inspection

The total amount of detected pesticides defined 
by the government is 310. Considering the 
recommended drug list of pesticides made by 
government, the mixed pesticide should be also 
considered. Therefore, the possible used pesticide in 
the mixed pesticide can be 
considered. Therefore, the possible used 

, where m is the total 
amount of registered pesticide. In this paper, the 
value of m is 310. The n is the possible number of 
mixed pesticide which can be 1 ≦ n ≦ m. Hence, 

the worst case of the total possible amount or types 
of the mixed pesticide can be shown as:

Especially, when the system inspects one 
agriculture sample, this computing workload will be 
needed to be done corresponding to the found the 
pesticide. In other words, the possible computing 
load will be increased and heavier if more types of 
pesticide are used. Considering the worst case, the 
computing workload will be huge. Therefore, in this 
paper, the cloud computing is used. Each virtual 
machine with the on demand configured proposed 
system will be established for each agriculture 
inspection sample.

Figure 2. System Architecture 

For example, under the prerequisites for the crop 
as a wax apple (Syzygium samarangense), if the
Cyprodinil pesticide and Fludioxonil pesticide are 
used individually, the checking results from the 
Bureau of Animal and Plant Health Inspection and 
Quarantine will be "non-recommended". However, 
when the Cyprodinil pesticide is mixed with the 
Fludioxonil pesticide, the combination pesticide is 
listed as a "recommended medication" in the 
committee list by the Bureau of Animal and Plant 
Health Inspection and Quarantine, as shown in 
Figure 6.

Figure 3. Combination of Pesticide Check Results

In other words, not only a single pesticide needs
to be checked about the maximal residue level and
recommend by the government, but also a variety of 
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pesticides recommended for mixed pesticides 
should be also checked the recommend by the 
government.

Therefore, when the total number of examined 
samples is larger, the demand for computing 
resources is quite large. In this paper, "a sample 
corresponds to a virtual machine" is proposed.
Utilize pre-set and pre-defined cloud virtual 
machine ISO image file as standard for establishing
virtual machine with the proposed system.
A. Pesticide Check Algorithm

Pesticide check algorithm, mainly including 
quality management algorithms and the inspection 
filter, is proposed and followed in this paper. A 
quality management algorithm is used for quality 
management, data checking, and the inspection 
filter. In addition, the data checking is not only used
in the quality management but also used in the 
sample data check.

Figure 4. Quality Management Check

Figure 7, the solvent and blank steps are used to
check 310 types or kinds of pesticides. If the value 
of ppb field is greater than 5 ppb, the checking field 
will be marked as unqualified. Calibration curve is
used to check whether the R% field value of 310 
pesticides will be less than or equal to 85, or greater 
than 115. Then, according to the checking results,
the corresponding inspection will be marked as 
unqualified or qualified. Spike blank is used to
check whether the S / N field value of 310 
pesticides is less than 10 or not. According to the 
checking results, the corresponding inspection will 
be marked as unqualified or qualified. Furthermore, 

if S / N field value is less than 3,the inspection 
result will be marked as unqualified.

After the QR and QF conversion, the proposed 
system will check the R% and RPD% value. As 
shown in Figure 8, QR and QF will be checked: if
the R% field value is less than 60 or greater than 
140, the corresponding inspection will be marked as 
unqualified. QR and QF will be checked that: if the 
RPD% field value is greater than 20, in line with 
the corresponding inspection will be marked as 
unqualified.QR and QF need to convert the %Rec 
field of each pesticide into R% and RPD%, shown 
as follows:

When the quality management checking reports 
that there is one unqualified pesticide, inspectors 
will all have to start from scratch. Quality 
management checks which are qualified will enter 
the concentration check. All the 310 pesticides for 
each sample should be filtered. As shown in Figure 
8, the concentration check filter for each sample is 
greater than or equal to 7 ppb for each pesticide.

Figure 5. Sample check

B. Web crawler
The web crawler is mainly used to obtain the 

information from the two websites: the Food and 
Drug Administration, and the Bureau of Animal and 
Plant Health Inspection and Quarantine. 
Respectively, recommended medication and the 
maximal residue level of pesticid. Respectively, 
recommended medication and the maximal residue 
level of pesticid. The crawled data will be 
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compared with the pesticide concentration of the 
sample.  

Recommended medication is searched to obtain 
two parts of the information. The first is the license 
checking and the second is the recommended crop. 
License checking is to check whether the founded 
pesticides in the inspection are still validly 
registered by any manufacturer. Pesticide 
recommended crop is to check whether the sample 
of pesticide is found in the list of recommended 
pesticide used to crops. In this step, the checking is 
a pure string matching. For example: corn alias with 
white corn, corn is miscellaneous grains. So the 
proposed system will use the network crawler to 
obtain the list of pesticide recommended crops 
which let inspectors choose the correct alias or 
category collectively. Finally, the corrected results 
by the inspectors will be stored in the cloud 
database. Next time the same sample uploaded into 
the system can be managed well. 

Each batch of sample inspection, from the 
beginning of the sample inspection to the output 
report, the working day is up to 7 working days. 
The government may change the maximal residue 
level of pesticide or recommended information. In 
order to ensure the quality of the audit, the virtual 
machine must re-acquire the maximal residue level 
of pesticide and the information of the 
recommended medication from time to time and 
before the report. 

After the Internet crawler accessing information, 
the qualified pesticide comparison can be directly 
formatted as the report. Otherwise, inspectors must 
start to confirm the inspection process. The results 
must be checked by a professional inspector. 
Finally, the report can be produced. 
C. Implementation  

Figure 9 is the operator page which uploads the 
batches to the cloud database by uploading the file. 
The Farmer Information field represents the 
information added to each sample. The dilution 
eatio field represents the sample weighing 
information. The Quality Management Check field 
represents the quality management check. Sample 
check includes web crawler, unit conversion, 
comparison of web crawler results, and sample 
checking. 

 

 
Figure 6.  Operator Page 

Figure 10 shows the results of the network 
crawler's acquisition of MRL. The resulting page 
format is ashx. Therefore, the result is presented in 
the form of an array, where tolerance is the 
pesticide maximal residue level. 

 

 
Figure 7.  MRL Results 

Figure 11 is the result of the web crawler getting 
the recommended medication, and the web page 
format is aspx. In the web crawler access time need 
to pass the hidden field in order to obtain the 
information required by the system. Because the 
web crawler program language is used PHP, so the 
echo display, the html tag will be presented in the 
form of web pages. 

 
Figure 8.  Recommended Pesticide Results 

Figure 12 shows the results of the system, MRL, 
notes, permits, and recommended pesticides which 
comparing the results of the web crawler 
information searching. The form below is an alias 
correction. Currently, in the verification of the 
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system, the web crawlers obtain the corresponding
government information and the list about less than 
half a minute. The system web crawler results will 
be stored in the cloud database for subsequent work. 
In addition, fortunately, the current types of 
pesticides used by farmers are not much. In other 
words, by using the proposed Cloud Based 
Agriculture Safety Inspection with Multiple 
Standard Sources, if there is no manual mistake, the 
proposed system can almost immediately get the 
final report.

Figure 9. System Check Results

IV.CONCLUSIONS

Based on the proposed Cloud Based Agriculture 
Safety Inspection with Multiple Standard Sources,
the information from the government can be 
updated by web crawler in time. According to the 
requirements of government, the huge computing 
workload can be managed by the proposed Cloud 
Based Agriculture Safety Inspection. The inspection 
time and the mistake of manual operation can be 
reduced. Furthermore, the worst case of computing 
can be managed well. 
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