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Abstract: With the increasing demand for people's material and cultural life, the deepening of 
social ideology, the improvement of social systems, people are paying more and more attention to 
their own rights and interests, the emergence of various judicial issues, accurate sentencing, and 
justice. The fairness has caused many unnecessary problems for the citizens. In the event of legal 
disputes, lawyers and lawsuits will bring a lot of time to the citizens, reduce the happiness index of 
the people, and solve traditional problems, such as improving the judicial trial. Transparency, 
increased trial procedures, increased auditing mechanisms, etc. Even in this case, misjudgments 
often occur. In recent years, the rise of data mining technology and big data technology has enabled 
us to see the hope of solving judicial problems. 

 
The rapid development of computer technology and the use of modern hardware technology to 

collect data have led to a large amount of data collection and processing in many fields. Data 
mining technology appears in a timely manner, and the generated data is summarized, and a large 
number of decision-making conclusions are obtained. The problem of accurate justice has played a 
big role. Combined with big data technology, the full coverage of the case makes the conclusion of 
data mining more precise and more targeted, and achieves accurate problem solving. This paper 
mainly introduces the use of Apriori algorithm to process the collected data to find the association 
rules that lead to the judicial leakage, provide decision support for the judicial department, and 
eliminate the emergence of judicial leakage. 

1. Research Background 
With the rapid development of China's economy, the gradual improvement and refinement of the 

social legal system, the acquisition of judicial process evidence, and the error of trial results, it is 
particularly important to reduce misjudgment and misjudgment from the technical point of view. 
The so-called affirmative misjudgment in judicial trials is also often seen in newspapers. This paper 
proposes to digitize the judicial trial process, use data mining technology to assist judicial trials, and 
reduce the rate of judicial misjudgment. 

2. Research Methods 
2.1. Apriori Algorithm 

The Apriori algorithm is the most common association rule discovery algorithm. Given a set of 
items (for example, a collection of judicial trials), the algorithm attempts to find a subset that is at 
least a certain minimum number of firms (ie, meets minimum support). Apriori uses a bottom-up 
approach, with frequent itemsets increasing by one term each time (candidate set generation method, 
where the size of frequent itemsets grows from 1 item to 2 items, then 3 items, and so on), and for 
each A candidate set of items is tested for minimum support. When the number of items in the 
frequency set cannot continue to increase, the algorithm terminates.Apriori algorithm uses "any 
subset of frequent itemsets must also be frequent or the superset of infrequent itemsets must be 
infrequent" a priori property to reduce the search space of frequent itemsets [2]. 
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Apriori algorithm uses "any subset of frequent itemsets must also be frequent or the superset of 
infrequent itemsets must be infrequent" a priori property to reduce the search space of frequent 
itemsets [3]。 

As shown, it is the item set of {i1, i2, i3, i4}, which enumerates all possible itemsets. Assuming 
that {i2, i3, i4} is a frequent item set, then all its subsets {i2}, {i3}, {i4}, {i2, i3}, {i2, i4} and {i3, 
i4} are Frequent. On the other hand, if {i1, i2} is infrequent, all its supersets {i1, i2, i3}, {i1, i2, i4} 
and {i1, i2, i3, i4} are infrequent. 

Assume that the items in the frequent item set k 1L −  are arranged in order，The k-frequent item 

set apriori-gen( k 1L − ) with k-1 frequent item set generation candidates needs to generate and trim the 
candidate frequent itemsets. This step needs to avoid generating too many unnecessary, repetitive 
candidate frequent itemsets. 

The first step: self-join Lk-1  
insert into Ck 
select p.item1, p.item2, …, p.itemk-1, q.itemk-1 
from Lk-1 p, Lk-1 q 
where p.item1=q.item1, …, p.itemk-2=q.itemk-2, p.itemk-1 < q.itemk-1 
Step 2: Trim 
forall itemsets c in Ck do 
forall (k-1)-subsets s of c do 
if (s is not in Lk-1) then delete c from Ck 
Example of generating a candidate set: 
L3={abc, abd, acd, ace, bcd} 
self-join : L3*L3 
abc and abd get abcd  
acd and ace get acde 
prune: 
ade not in L3，delete acde 
C4={abcd} 
Application of Apriori in Judicial Trial: 

Table 1 Influencing factors of the judicial process 
File code Program i1 Program i2 Program i3 Program i4 Program i5 

1111   i3 i4  
2223 i1 i2 i3  i5 
3334  i2 i3   
3336 i1  i3 i4 i5 
5553 i1   i4  
2211  i2 i3  i5 
4422   i3   
4489 i1   i4 i5 
9900 i1 i2    
1023 i1 i2  i4 i5 

Assume that the minimum support number is 3 and the minimum confidence is 60%. 
The available frequent itemsets are {i1, i4, i5} 
Calculate the confidence separately: 
{i1}-> {i4, i5} =3/6 
{i4}-> {i1, i5} =3/5 
{i5}-> {i1, i4} =3/5 
{i1, i4}->{i5} =3/5 
{i1i5}->{i4} =3/4 
{i4, i5}->{i1} =3/3 
The strong association rules are {i4}->{i1, i5}, {i5}->{i1,i4}, {i1,i4}->{i5}, {i1i5}->{i4}, 
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{i4 ,i5}->{i1} 
Therefore, the relationship between the judicial trial and the judicial procedure can be obtained, 

so that it can be concluded that avoiding the conditional factors can avoid the appearance of the 
outcome factor, thereby avoiding the emergence of judicial leakage and, to a certain extent, 
accurately providing justice. The basis for decision making. 

2.2. Decision Tree 
The basic idea of a decision tree is to recursively divide the training set until all or most of the 

partitions belong to the same category. Each non-leaf node of the decision tree corresponds to a split 
point, and one or more attributes are tested to determine how to further divide the sample set. In 
general, the decision tree algorithm initially builds a leaf node that includes a sample that needs to 
be pruned to increase its generalization, thereby improving the accuracy of the test. 

Application of Decision Tree in Crime Analysis: 
Table 2 Crime degree influence factor training set. 

Whether 
there is a 

fixed 
occupation 

family's 
financial 
situation 

Age 
range 

Educational 
level 

Have any 
specialties 

Social 
relationship 

criminal 
record 

Illegal 
record 

Family 
harmony 

Number 
of 

criminal 
records 

Whether 
to 

gamble 
often 

Crime 
level 

No Poverty 30-40 junior high 
school No Yes Bad Yes 4 Yes Serious 

Yes medium 20-30 Secondary 
school No No Bad No 0 Yes Lighter 

Yes Poverty <20 High school No No medium No 1 No Lighter 

No Poverty 30-40 junior high 
school Yes No medium Yes 1 Yes Serious 

No Poverty >40 junior high 
school Yes Yes Bad No 2 Yes Serious 

Yes Poverty 20-30 High school Yes Yes medium Yes 6 Yes Serious 

Yes Poverty 20-30 Secondary 
school No No medium Yes 1 No Lighter 

Yes Poverty 30-40 College Yes Yes Bad No 3 Yes Serious 

No medium <20 junior high 
school Yes No Good Yes 5 Yes Serious 

No Poverty 20-30 junior high 
school No Yes Bad No 0 No Serious 

Yes Rich <20 High school No No Bad Yes 1 No Lighter 

No Poverty 30-40 junior high 
school Yes No medium Yes 0 Yes Serious 

No medium 30-40 junior high 
school No No Bad Yes 1 Yes Lighter 

Yes Poverty >40 primary 
school No Yes medium No 2 No Serious 

No Poverty >40 junior high 
school No No Bad No 0 No Serious 

No Poverty 30-40 High school No No Good No 4 No Lighter 

No Rich 20-30 Secondary 
school Yes No Bad Yes 2 No Lighter 

Decision tree： 
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Figure 1 Crime degree decision tree. 

This can greatly improve the efficiency of judicial trials, and at the same time improve the 
accuracy of judicial trials. It can also provide a good basis for judicial personnel to make judgments, 
and can also provide lawyers as a reference for defense. It has greatly enhanced the transparency of 
judicial trials and made the trial more objective and fair. 

3. Big Data Technology Application 
Distributed storage is used in the process of constructing judicial assistant system and 

copywriting system, which can solve the problem of insufficient storage space and insufficient 
computing power of application server. From the perspective of system architecture, it is divided 
into data collection, data warehouse and data application. Four levels of service and data 
visualization [4]. 

Distributed storage is highly fault-tolerant, allowing data to be automatically saved in multiple 
copies. Even if the copy is lost, it can be automatically restored. It is more suitable for batch 
processing, using the mobile computing model instead of the data itself, and the data location is 
exposed to the computing framework. It makes the operation faster and more accurate, and is also 
especially suitable for the processing of large data processing data can reach GB, TB, or even PB 
level data, the data file is also the number of files in millions of scale, the node scale can handle 
more than 10K scale. File access form uses streaming file access, one-time write, multiple reads, 
thus ensuring data consistency, avoiding data inconsistency leading to misjudgment, and most 
praised is that it can be built on cheap machines, which can be very good Old, through multiple 
copies to improve reliability, eliminate people's distrust of cheap machines, but also provides fault 
tolerance and recovery mechanisms to ensure data consistency [5]. 

The distributed computing model is combined with the traditional Apriori and decision tree 
algorithms to provide real-time feedback on judicial trials, providing the most accurate reference 
information for the judicial department and ordinary citizens. 

4. Conclusion 
This paper briefly summarizes the basic principles of Apriori data mining algorithm and decision 

tree, and summarizes the effective application of the algorithm in the judicial field. It also expounds 
that the traditional file storage mode leads to the low efficiency of the algorithm, and it is also easy 
to produce The problem of integration, therefore, the introduction of big data processing technology, 
combined with traditional algorithms to improve the data mining process, in order to provide 
researchers with a full reference to its potential in the field of justice issues to provide useful 
reference [3]. In the future research work, the author will further study and explore the principle of 
the algorithm and its application in the judicial field. 
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