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TECHNICAL FIELD 

The disclosure relates to a field of data processing technologies, and more particularly to a 

method for determining Human Phenotype Ontology and related devices. 

 

BACKGROUND 

Human Phenotype Ontology (HPO) is a standard word group describing abnormal phenotype 

caused by human diseases. In order to facilitate unification of phenotype description expressions 

used by most of the domestic medical and scientific research workers, the Chinese Human 

Phenotype Ontology Consortium was established in China to translate HPO expressed in English 

into Chinese Human Phenotype Ontology (CHPO).  

In actual situations, different doctors use various descriptions to describe symptoms 

corresponding to the same HPO in the symptom description information, which brings 

inconvenience to following clinical research and communication of the symptom, and makes  it 

difficult for data analysis and data mining of the symptom. 

 

SUMMARY 

In view of the above problem, the disclosure provides a method for determining HPO and 

related devices, to solve the above problem or at least partially solve the above problem. The 

related technical solution is as follows. 

The method for determining a HPO includes: 

obtaining symptom description information; 

for a segmentation word list in a segmentation word group corresponding to an HPO in a 

preset HPO collection, querying, from the symptom description information, a segmentation word 
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of the segmentation word list, determining a segmentation word included in  both the segmentation 

word list and the symptom description information as a common segmentation word; determining 

the number of common segmentation words in the segmentation word list and respective positions 

of the common segmentation words in the symptom description information; determining a first 

similarity between the segmentation word list and the symptom description information based on 

the number of common segmentation words in the segmentation word list and the number of 

segmentation words in the segmentation word list; determining a measures of dispersion between 

the HPO and the symptom description information based on the respective positions of the 

common segmentation words in the symptom description information and respective positions of 

the common segmentation words in the HPO; 

determining a second similarity between the HPO and the symptom description information 

based on a corresponding first similarity of each segmentation word list;  

determining a matching degree between the HPO and the symptom description information 

based on the second similarity, the measures of dispersion, and the number of segmentation word 

lists in the segmentation word group; and 

determining an HPO, in which the matching degree corresponding to the HPO satisfies a 

preset matching success condition. 

Optionally, segmentation words are different between each segmentation word list of the 

segmentation word group, and the number of words of each segmentation word is the same for 

the same segmentation word list.  

Optionally, after determining the HPO, in which the matching degree corresponding to the 

HPO satisfies the preset matching success condition, the method further includes:  

determining, from the symptom description information, a description expression 

corresponding to the HPO; and 

detecting whether an adjacent expression adjacent to the description expression is a preset 

negative expression, and labeling the adjacent expression in response to determining that the 

adjacent expression is the preset negative expression.  

Optionally, after determining the HPO, in which the matching degree corresponding to the 

HPO satisfies the preset matching success condition, the method further includes:  

determining, from the symptom description information, a description expression 

corresponding to the HPO; and 
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determining whether the description expression is consistent with the HPO, determining that 

the HPO is completely matched with the description expression, in response to the description 

expression being consistent with the HPO, and determining that the HPO is roughly matched with 

the description expression, in response to the description expression being inconsistent with the 

HPO. 

Optionally, determining the second similarity between the HPO and the symptom description 

information based on the corresponding first similarity of each segmentation word list includes:  

determining a third similarity between the HPO and the symptom description information 

based on the corresponding first similarity of each segmentation word list; and  

determining the second similarity between the HPO and the symptom description information 

by multiplying the third similarity by an adjustable weighting factor.  

Optionally, determining the measures of dispersion between the HPO and the symptom 

description information based on respective positions of the common segmentation words in the 

symptom description information and the respective positions of the common segmentation words 

in the HPO, includes: 

determining a first position vector of the segmentation word list in the symptom description 

information based on the respective positions of the common segmentation words in the symptom 

description information; 

determining a second position vector of the segmentation word list in the HPO based on the 

respective positions of the common segmentation words in the HPO; and  

determining the measures of dispersion between the HPO and the symptom description 

information based on a corresponding first position vector and a corresponding second position 

vector of each segmentation word list. 

Optionally, determining the matching degree between the HPO and the symptom description 

information based on the second similarity, the measures of dispersion, and the number of 

segmentation word lists in the segmentation word group, includes: 

 

where,  is the matching degree between the HPO and the symptom description information, 

 is the measures of dispersion between the HPO and the symptom description information, 

and  is the second similarity between the HPO and the symptom description information, 
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and N is the number of segmentation word lists in the segmentation word group;  

 

where,  is an adjustable weighting factor, and  is a third similarity, 

 

where, n is a serial number of each segmentation word list,  is the first similarity of 

the segmentation word list n, where ,  is an adjustment factor,  is a normalization 

factor corresponding to the segmentation word list n,  is a weight corresponding to the 

segmentation word list n, and  is a ratio of the number of common segmentation words in the 

segmentation word list n to the number of segmentation words in the segmentation word list n; 

 

where, is a first position vector of the segmentation word list n in the symptom description 

information, and  is a second position vector of the segmentation word list n in the HPO. 

An apparatus for determining a HPO includes: a symptom description information obtaining 

unit, a matching degree determining unit, and a HPO determining unit. The matching degree 

determining unit includes: a common segmentation word determining sub-unit, a common 

segmentation word number determining sub-unit, a common segmentation word position 

determining sub-unit, a first similarity determining sub-unit, a measures of dispersion determining 

sub-unit, a second similarity determining sub-unit, and a matching degree determining sub-unit. 

The symptom description information obtaining unit is configured to obtain symptom 

description information. 

The common segmentation word determining sub-unit is configured to, for a segmentation 

word list in a segmentation word group corresponding to an HPO in a preset HPO collection, 

query, from the symptom description information, a segmentation word of the  segmentation word 

list, and determine a segmentation word included in both the segmentation word list and the 

symptom description information as a common segmentation word.  

The common segmentation word number determining sub-unit is configured to determine the 

number of common segmentation words in the segmentation word list.  
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The common segmentation word position determining sub-unit is configured to determine 

respective positions of the common segmentation words in the symptom description information.  

The first similarity determining sub-unit is configured to determine a first similarity between 

the segmentation word list and the symptom description information based on the number of 

common segmentation words in the segmentation word list and the number of  segmentation words 

in the segmentation word list. 

The measures of dispersion determining sub-unit is configured to determine a measures of 

dispersion between the HPO and the symptom description information based on the respective 

positions of the common segmentation words in the symptom description information and 

respective positions of the common segmentation words in the HPO.  

The second similarity determining sub-unit is configured to determine a second similarity 

between the HPO and the symptom description information based on a corresponding first 

similarity of each segmentation word list.  

The matching degree determining sub-unit is configured to determine a matching degree 

between the HPO and the symptom description information based on the second sim ilarity, the 

measures of dispersion, and the number of segmentation word lists in the segmentation word 

group. 

The HPO determining unit is configured to determine an HPO, in which the matching degree 

corresponding to the HPO satisfies a preset matching success condition. 

Optionally, the apparatus further includes: a description expression determining unit, a 

negative expression detecting unit, and a negative expression labeling unit.  

The description expression determining unit is configured to determine, from the symptom 

description information, a description expression corresponding to the HPO, after determining the 

HPO, in which the matching degree corresponding to the HPO satisfies the preset matching 

success condition. 

The negative expression detecting unit is configured to detect whether an adjacent expression 

adjacent to the description expression is a preset negative expression, and trigger the negative 

expression labeling unit in response to detecting that the adjacent expression is the preset negativ e 

expression. 

The negative expression labeling unit is configured to label the adjacent expression.  

Optionally, the apparatus further includes: a description expression determining unit, an 
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expression determining unit and an expression matching determining unit. 

The description expression determining unit is configured to determine, from the symptom 

description information, a description expression corresponding to the HPO.  

The expression determining unit is configured to determine whether the description 

expression is consistent with the HPO, trigger the expression matching determining unit in 

response to the description expression being consistent with the HPO, in which the  expression 

matching determining unit is configured to determine that the HPO is completely matched with 

the description expression, and trigger the expression matching determining unit in response to 

the description expression being inconsistent with the HPO, in which the expression matching 

determining unit is configured to determine that the HPO is roughly matched with the description 

expression. 

According to the above technical solution, the disclosure provides a method for determining 

a HPO and related devices. Symptom description information is obtained. For a segmentation 

word list in a segmentation word group corresponding to an HPO in a preset HPO collection, a 

segmentation word of the segmentation word list is queried from the symptom description 

information, and the matching degree between the HPO and the symptom description information 

is determined. The segmentation word group includes at least one segmentation word list obtained 

by means of performing, according to a pre-set word segmentation rule, word segmentation on 

the HPO corresponding to the segmentation word group, and the segmentation word list includes 

at least one segmentation word. A HPO is determined, the matching degree corresponding to the 

HPO satisfies a preset matching success condition. According to the method, querying and 

matching is performed on the symptom description information and segmentation word groups 

corresponding to various HPOs, and the HPOs conforming to the symptom description 

information are screened out, thereby facilitating research and communication of the symptom 

description information by a technician, and facilitating data analysis and data mining of 

symptoms on the symptom description information. 

The above description is only an overview of the technical solution of the disclosure. In order 

to clearly understand the technical means of the disclosure, the technical means can be 

implemented in accordance with the content of the specification. In order to make the above and 

additional purposes, features and advantages of the disclosure more obvious and understandable, 

the specific implementations of the disclosure are described below.  



BRIEF DESCRIPTION OF THE DRAWINGS 

 

 

In order to clearly illustrate technical solution of embodiments of the disclosure, a brief 

description of drawings used in embodiments is given below. Obviously, the drawings in the 

following descriptions are only part of embodiments of the disclosure, and for those skilled in the 

art, other drawings can be obtained according to these drawings without inventive works. 

FIG. 1 is a flowchart illustrating a method for determining a Human Phenotype Ontology 

(HPO) according to embodiments of the disclosure. 

FIG. 2 is a flowchart illustrating another method for determining a HPO according to 

embodiments of the disclosure. 

FIG. 3 is a flowchart illustrating another method for determining a HPO according to an 

embodiment of the disclosure. 

FIG. 4 is a flowchart illustrating another method for determining a HPO according to 

embodiments of the disclosure. 

FIG. 5 is a schematic diagram illustrating an output result of HPO according to embodiments 

of the disclosure. 

FIG. 6 is a flowchart illustrating another method for determining a HPO according to 

embodiments of the disclosure. 

FIG. 7 is a flowchart illustrating another method for determining a HPO according to 

embodiments of the disclosure. 

FIG. 8 is a schematic diagram illustrating an output result of HPO according to embodiments 

of the disclosure. 

FIG. 9 is a schematic diagram illustrating an apparatus for determining a HPO according to 

embodiments of the disclosure. 

 

DETAILED DESCRIPTION 

Although the drawings show exemplary embodiments of the disclosure, it should be 

understood that the disclosure can be implemented in various forms and sh ould not be limited by 

the embodiments set forth herein. Instead, these embodiments are provided to enable a more 

thorough understanding of the disclosure and to fully convey the scope of the disclosure to those 

skilled in the art. 
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nd diagnosis of patient's disease 

CHPO: 	4$-" 	 HPO: "Volvulus". The preset word segmentation rule can be a 

character is one character, in embodiment of the disclosure, "A41*" ("volvulus" in Chinese) 

As illustrated in FIG. 1, embodiments of the disclosure provide a method for determining a 

HPO. The method includes the following. 

In S100, symptom description information is obtained. 

The symptom description information may be a record of medical activities such as 

examination a s by medical staff. The symptom description 

information can be a sentence or a paragraph composed of multiple words or phrases. 

Embodiments of the disclosure may provide an interface for a user to input the symptom 

description information, and the user can edit and input the symptom description information on 

the interface or upload a file edited with the symptom description information. In embodiments 

of the disclosure, a text scanning device may also be used to obtain the symptom description 

information handwritten by the medical staff through scanning. Certainly, the disclosure can also 

obtain the symptom description information that the medical staff has entered in an existing 

diagnosis and treatment system from the diagnosis and treatment system (for example, the 

diagnosis and treatment system installed on computers of various departments of a hospital). 

In S200, a segmentation word group corresponding to the HPO in a preset HPO collection is 

queried and matched with the symptom description information, and a matching degree between 

the HPO and the symptom description information is determined. The segmentation word group 

includes: at least one segmentation word list obtained after word segmentation is performed on 

the HPO corresponding to the segmentation word group according to a preset word segmentation 

rule, and the segmentation word list includes at least one segmentation word.  

The preset HPO collection may be a database that stores various HPOs. Corresponding 

Chinese and English vocabulary of various HPOs can be included in the database. For example, 

corresponds to 

rule for the technicians to reassemble the HPOs into a word sequence according to a certain 

regulation. Optionally, the preset word segmentation rule may be an algorithm based on a 

statistical language model (SLM), or may be a word segmentation rule customized by the 

technicians. For example, in embodiments of the disclosure, the HPO can be divided based on an 

n-gram algorithm of the SLM. In detail, embodiments of the disclosure can divide the HPO 

through the n-gram algorithm based on different numbers of characters to obtain multiple 

segmentation words of different numbers of characters. For example, assuming that one Chinese 

can 
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1 includes "A", "U" 

2 includes "au" and "4,14-", 

3 includes "k431.4". 

"A 4114f" 

"k", "41r arid "" 

"k41" and "4114-" 

"IT*4ff*" 
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be divided according to the number of characters equaling to 1, the number of characters equaling 

to 2 or the number of characters equaling to 3. The segmentation word list obtained by performing 

the word segmentation according to the number of characters equaling to 

and the segmentation word list obtained by performing the word segmentation according to 

the number of characters equaling to and the segmentation word 

list obtained by performing the word segmentation according to the number of characters equaling 

to  

Optionally, the segmentation words are different between each segmentation word list of the 

segmentation word group, and the number of words of each segmentation word is the same for 

the same segmentation word list.  

In detail, in embodiments of the disclosure, the segmentation words in the word segmentation 

result may be classified according to a certain rule to obtain the segmentation word lists. For 

example, in embodiments of the disclosure, the segmentation words in the word segmentation 

result can be classified based on the number of characters. For the word segmentation result of 

 in the foregoing example, the segmentation words having the number of characters 

equaling to 1, i.e., , are classified as the segmentation word list A, the 

segmentation words having the number of characters equaling to 2, i.e., , are 

classified as the segmentation word list B, and the segmentation word having the number of 

characters equaling to 3, i.e., , is classified as the segmentation word list C. 

It is understandable that the preset word segmentation rule can be a word segmentation rule 

used by existing word segmentation tools. The existing word segmentation tools may include: 

jieba word segmentation, language technology platform (LTP) and natural language processing & 

information retrieval sharing platform (NLPIR).  

It should be noted that the above examples are only used to illustrate the vocabulary when 

the HPO are expressed in Chinese. It is understandable that embodiments of the disclosure can 

perform word segmentation on HPO in language expressions including English.  

Optionally, based on the method in FIG. 1, as illustrated in FIG. 2, embodiments of the 

disclosure provide another method for determining a HPO, and the S200 may include the 

following. 

In S210, for any one of segmentation word lists in a segmentation word group corresponding 

to each HPO, segmentation words of the segmentation word list are queried from the symptom 



is used for explanation. When the symptom description information is " A ik" 4; 	5e, 

"dead due to volvulus" " 

" A ", «4$„ 	" " in the 

"" are included in both the 

"0-" and 

segmentation word list is "A 4L ", 

"A" "U" 

description information. A segmentation word included in both the segmentatio n word list and 

the symptom description information is determined as a common segmentation word. In S211, the 

number of common segmentation words in the segmentation word list is determined and 

respective positions of the common segmentation words in the symptom description information 

are determined. In S212, a first similarity between the segmentation word list and the symptom 

description information is determined based on the number of common segmentation words in the 

segmentation word list and the number of segmentation words in the segmentation word list. In 

S213, a measures of dispersion between the HPO and the symptom description information is 

determined based on the respective positions of the common segmentation words in the symptom 

description information and respective positions of the common segmentation words in the HPO.  

In order to facilitate understanding of the common segmentation words in S210, an example 

(Chinese characters and the meaning in English is ) , segmentation words 

and segmentation word list are queried in the symptom description 

information. Since the segmentation words and segmentation 

word list and the symptom description information, the segmentation words  and 

determined as the common segmentation words. Certainly, if the segmentation word in the 

there is no common segmentation word between the 

segmentation word list and the symptom description information.  

The S212 can include: determining a first similarity between the segmentation word list and 

the symptom description information based on a ratio of the number of the common segmentation 

words in the segmentation word list to the number of the segmentation words in the segmentation 

word list. 

For example, if a segmentation word list includes three segmentation words and 

and the segmentation words and  are the common segmentation words between the 

segmentation word list and the symptom description information, the first similarity between the 

segmentation word list and the symptom description information is 2/3.  

Optionally, based on FIG. 2, as illustrated in FIG. 3, embodiments of the disclosure provide 

another method for determining an HPO. The S213 includes the following. 

In S213a, a first position vector of the segmentation word list in the symptom description 

information is determined based on respective positions of the common segmentation words in 
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, when the symptom description information is "-E. 

* -gli 3i I Ai", if the common segmentation words are " -." and " V ", the 

of the common segmentation word "-IE." in the symptom description information can be "1", and 

serial number of the common segmentation word " s " in the symptom description 

information can be "5". If the common segmentation word is " V Oil ", the 

egmentation word " vit" in the symptom description information can be "5". 

"Atal-A1- , 4- 	A , 11;)Ldt --T-krik.-Ip4- 	A, -11.-aii3T111. 4f-A444A.t." 

information are "*", "it", "V" and "it ", the first position vector of the segmentation word list 

ca,_... rrit. 55
, 

 

"1- V" and "V it„ 

the symptom description information. 

The position of a common segmentation word in the symptom description information can 

be a character serial number. It should be noted that the serial number can be related to the number 

of characters in each segmentation word in the segmentation word list. For example, when the 

number of characters of each segmentation word in a segmentation word list is 1, a character serial 

number in the symptom description information can represent one character. When the number of 

characters of each segmentation word in a segmentation word list is 2, a character serial number 

in the symptom description information can represent two characters. For ease of understanding, 

an example is used here for further illustration

character serial number 

the character 

character serial number 

of the common s  

The first position vector may be a one dimensional list composed of the character serial 

numbers of the common segmentation words in the symptom description information. For ease of 

understanding, here is an example for illustration, when the symptom description information is 

32 +5 26 , 

if the common segmentation words between a segmentation word list and the symptom description 

in the symptom description information is [27, 28, 31, 32]. If the common segmentation words 

between a certain segmentation word list and the symptom description information are 

, the second position vector of the segmentation word list in the HPO is [1, 2, 

3]. 

In S213b, a second position vector of the segmentation word list in the HPO is determined 

based on the respective positions of the common segmentation words in  the HPO. 

The position of the common segmentation word in the HPO can be a character serial number. 

It should be noted that the character serial number can be related to the number of characters in 

each segmentation word in the word segmentation list. For example, when the number of 

characters of each segmentation word in the segmentation word list is 1, one character serial 

number in the HPO can represent a character. When the number of characters in each segmentation 
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is "-R. t r 1 " , if the common segmentation words are "-R." and "*' " 

common segmentation word "-R" in the HPO can be "1", and the 

of the common segmentation word "I" in the HPO can be "3". If the common segmentation word 

is " it" 	 serial number of the common segmentation word "1 dir 

be "3". It should be noted that 

hen the HPO is "-R 	rib" 

a certain segmentation word list and the symptom description information are " 	"t", 

"v" and "ttb ", the second position vector of t 

" 	", " 	" and " 	" 

b,,, 

word in the segmentation word list is 2, one character serial number in the HPO can represent two 

characters. For ease of understanding, an example is used for further illustration. When the HPO 

 , the character serial number 

of the  character serial number 

 

, the character in the HPO can 

a punctuation mark also occupies one character serial number. 

The second position vector may be a one dimensional list consisting of the character serial 

numbers of the common segmentation words in the HPO. For ease of understanding, an example 

is used here for illustration. W , if the common segmentation words 

between 

he segmentation word list in the HPO is [1, 2, 3, 4]. 

If the common segmentation words between a certain segmentation word list and the symptom 

description information are , the second position vector of the 

segmentation word list in the HPO is [1, 2, 3]. 

In S213c, the measures of dispersion between the HPO and the symptom description 

information is determined based on a corresponding first position vector and a corresponding 

second position vector of each segmentation word list.  

Optionally, the S213c includes:  

 

where,  is the measures of dispersion between the HPO and the symptom description 

information, N is the number of segmentation word lists in the segmentation word group, is a 

first position vector of the segmentation word list n in the symptom description information, and 

 is a second position vector of the segmentation word list n in the HPO. 

In S220, a second similarity between the HPO and the symptom description information is 

determined based on a corresponding first similarity of each segmentation word list.  

Optionally, based on the method illustrated in FIG. 2, as illustrated in FIG. 4, embodiments 

of the disclosure provide another method for determining a HPO. The S220 includes the following. 

In S221, a third similarity between the HPO and the symptom description information is 

determined based on the corresponding first similarity of each segmentation word list.  
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In S222, the second similarity between the HPO and the symptom description information is 

determined by multiplying the third similarity by an adjustable weighting factor.  

Optionally, the S221 may include: 

 

where, n is a serial number of each segmentation word list,   is the third similarity, 

 is the first similarity of the segmentation word list n, where , N is the number 

of segmentation words in the segmentation word list,   is an adjustment factor,  is a 

normalization factor corresponding to the segmentation word list n,  is a weight corresponding 

to the segmentation word list n, and  is a ratio of the number of common segmentation words 

in the segmentation word list n to the number of segmentation words in the segmentation word 

list n.  

The adjustable weighting factor can be set by the technicians. The technicians can adjust the 

adjustable weighting factor according to the execution result after each execution of the method 

for determining the HPO according to embodiments of the disclosure.  

The normalization factor corresponding to the segmentation word list n can be expressed as: 

 is an average value of data ,..., , which can be expressed as: 

is a variance of data ,..., , which can be expressed as:  

The weight corresponding to each segmentation word list can be set by the technicians. The 

technicians can adjust the weight according to the execution result after each execution of the 

method for determining the HPO according to embodiments of the disclosure. 

The S222 may include: 

 

where,  is the second similarity between the HPO and the symptom description information, 

the adjustable weighting factor. 
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It is noted that the adjustable weighting factor is related to the HPO. In detail, embodiments 

of the disclosure may determine the adjustable weighting factor based on historical matching data 

of the HPO. In detail, in embodiments of the disclosure, the historical matching data of the HPO 

can be extracted from a historical matching database. The historical matching data may include: 

a first number of times the HPO is correctly matched, a second number of times the HPO is 

incorrectly matched, and a third number of times the HPO is manually labeled. Embodiments of 

the disclosure may perform a weighted sum of the first number, the second number and the third 

number to determine the adjustable weighting factor. According to the historical matching data 

of the HPO, embodiments of the disclosure determine the adjustable weighting factor used to 

calculate the matching degree between the HPO and the symptom description information, which 

can improve the probability that the HPO is correctly matched.  

In S230, the matching degree between the HPO and the symptom description information is 

determined based on the second similarity, the measures of dispersion, and the number of 

segmentation word lists in the segmentation word group.  

In order to facilitate the understanding of the matching degree between the HPO and the 

symptom description information, optionally, embodiments of the disclosure provide another 

method for determining the HPO. The S230 may include: 

where,  is the matching degree between the HPO and the symptom description information, 

 is the measures of dispersion between the HPO and the symptom description information,  

 is the second similarity between the HPO and the symptom description information, and N 

is the number of segmentation word lists in the segmentation word group;  

 

where,  is the adjustable weighting factor, and  is the third similarity, 

 

where, n is a serial number of each segmentation word list,  is the first similarity of 

the segmentation word list n, where ,  is an adjustment factor,  is a normalization 

factor corresponding to the segmentation word list n,  is a weight corresponding to the 

segmentation word list n, and  is a ratio of the number of common segmentation words in the 
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segmentation word list n to the number of segmentation words in the segmentation word list n; 

where, is a first position vector of the segmentation word list n in the symptom description 

information, and  is a second position vector of the segmentation word list n in the HPO. 

In S300, an HPO is determined, the matching degree corresponding to the HPO satisfies a 

preset matching success condition. 

The preset matching success condition may be the matching degree between the HPO and 

the symptom description information is greater than a preset matching degree threshold. For ease 

of understanding, an example is used for illustration. If the matching degree between the HPO M 

and the symptom description information T is 9 and the matching degree between the HPO N and 

the symptom description information T is 4, when the preset matching degree threshold is 8, the 

HPO M is the HPO that satisfies the preset matching success condition. 

In embodiments of the disclosure, an HPO whose matching degree does not satisfy the preset 

matching success condition is filtered out, and only the HPOs whose matching degree satisfies 

the preset matching success condition are output. It is understandable that, as illustrated in FIG. 

5, an output result of HPO is provided by embodiments of the disclosure. The output result may 

include corresponding Chinese and English vocabulary of each of the HPOs whose matching 

degree satisfy the preset matching success condition.  That is, embodiments of the disclosure can 

output the CHPOs and HPOs of the HPO at the same time, and when outputting the HPO, the 

serial number corresponding to the HPO can also be output at the same time. It is understandable 

that, in actual situations, there may be multiple HPOs whose matching degree with respect to the 

same symptom description information satisfies the preset matching success condition. As 

illustrated in FIG. 5, embodiments of the disclosure can output the HPOs simultaneously, and use 

a preset corresponding identifier (such as an arrow) to label the corresponding description 

expressions of the HPOs in the symptom description information, and output the description 

expressions. 

With the method for determining a HPO according to embodiments of the disclosure, the 

to the HPO in the preset HPO collection is queried from the symptom description information, 

symptom description information can be obtained. The segmentation word group corresponding 
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Optionally, 

example, the symptom description information is "ii * 4* ri , 4-* 4* it -ft", the 

the HPO " »i 411*" and the symptom description 

information are "A" and "*". Although there is a common word 
	

"A" in both "a 

TN A" and " 	" , 	" it " also has the common 	 word "*", 

"I* ik4t" has a lower 	 word compared to "a 

corresponding to the HPO 	41*" is "ff* it 0-  ". 

"A..", "*-", ";it",  "T,", ",1r", "m", "t", "#" 
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and the matching degree between the HPO and the symptom description information is determined. 

The segmentation word group includes at least one segmentation word list obtained by performing, 

according to a preset word segmentation rule, word segmentation on the HPO corresponding to 

the segmentation word group, and the segmentation word list includes at least one segmentation 

word. A HPO is determined, where the matching degree corresponding to the HPO satisfies the 

preset matching success condition. According to the method, querying and matching are 

performed on the symptom description information and segmentation word groups corresponding 

to various HPOs to determine the matching degree between each HPO and the symptom 

description information, and HPOs conforming to the symptom description information are 

determined, thereby facilitating research and communication of the symptom description 

information by a technician, and facilitating data analysis and data mining of symptoms on the 

symptom description information. 

FIG. 6 is a flowchart illustrating another method for determining a HPO according 

to embodiments of the disclosure. After the S300, the method further includes the following. 

In S400, a description expression corresponding to the HPO is determined from the symptom 

description information. 

In detail, in embodiments of the disclosure, according to the measures of dispersion of a 

common segmentation word in each segmentation word list corresponding to the HPO in the 

symptom description information, the vocabulary at this position is determined as the 

corresponding description expression of the HPO in the symptom description information. For 

common segmentation words between 

segmentation 

  the segmentation and thus the 

measures of dispersion of the common segmentation 

Therefore, the description expression in the symptom description information 

 

In S500, it is detected whether an adjacent expression adjacent to the description expression 

is a preset negative expression, and the adjacent expression is labeled in response to determining 

that the adjacent expression is the preset negative expression.  

The preset negative expressions can include  and 



'''z''. Embodiments of the disclosure can detect whether the adjacent expression adjacent to the 

description expression and before the description expression is a preset negative  expression. When 

the adjacent expression is a preset negative expression, embodiments of the disclosure may label 

the adjacent expression with the preset negative identifier. For example, in embodiments of the 

disclosure, a font of the adjacent expression may be bolded, a font color of the adjacent expression 

may be changed, and a special symbol may be used to indicate the adjacent expression. By labeling 

the adjacent expression i.e., the preset negative expression in embodiments of the disclosure, it is 

convenient for the user to clearly distinguish whether the description expressions in the symptom 

description information are intended to express a positive meaning or a negative meaning. In 

embodiments of the disclosure, when it is detected that the adjacent expression adjacent to the 

description expression is not a preset negative expression, the adjacent expression may not be 

labeled. 

Optionally, FIG. 7 is a flowchart illustrating another method for determining a HPO 

according to embodiments of the disclosure. After the S300, the method further includes the 

following. 

In S600, a description expression corresponding to the HPO is determined from the symptom 

description information. 

The description of the S600 can refer to the above description of the S400, which will not be 

repeated here. 

In S700, it is determined whether the description expression is consistent with the HPO. If 

the description expression is consistent with the HPO, the S800 is executed. If the description 

expression is inconsistent with the HPO, the S900 is executed. 

In S800, it is determined that the HPO is completely matched with the description expression.  

In S900, it is determined that the HPO is roughly matched with the description expression. 

Based on the output result illustrated in FIG. 5, FIG. 8 is a schematic diagram illustrating an 

output result of a HPO according to embodiments of the disclosure. Embodiments of the 

disclosure may output the HPO whose matching degree satisfies the preset matching success 

condition, and output the matching mode of the HPO and the description expression as completely 

matched or roughly matched. 

Corresponding to the foregoing method embodiments, embodiments of the disclosure also 

provide an apparatus for determining a HPO. The structure of the apparatus is illustrated in FIG. 
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9 and the apparatus may include: a symptom description information obtaining unit 100, a 

matching degree determining unit 200, and a HPO determining unit 300.  

The symptom description information obtaining unit 100 is configured to obtain symptom 

description information. 

The symptom description information may be a record of medical activities such as 

s by medical staff. The symptom description 

information can be a sentence or a paragraph composed of multiple words or phrases. 

Embodiments of the disclosure may provide an interface for a user to input the symptom 

description information, and the user can edit and input the symptom descript ion information on 

the interface or upload a file edited with the symptom description information. In embodiments 

of the disclosure, a text scanning device may also be used to obtain the symptom description 

information handwritten by medical staff through scanning. Certainly, the disclosure can also 

obtain the symptom description information that the medical staff has entered in an existing 

diagnosis and treatment system from the diagnosis and treatment system (for example, the 

diagnosis and treatment system installed on computers of various departments of a hospital). 

The matching degree determining unit 200 is configured to query and match a segmentation 

word group corresponding to the HPO in a preset HPO collection with the symptom description 

information, and determine a matching degree between the HPO and the symptom description 

information. The segmentation word group includes: at least one segmentation word list obtained 

after word segmentation is performed on the HPO corresponding to the segmentation word group 

according to a preset word segmentation rule, and the segmentation word list includes at least one 

segmentation word. 

The preset HPO collection may be a database that stores various HPOs. Corresponding 

Chinese and English vocabulary of various HPOs can be included in the database. Optionally, the 

preset word segmentation rule may be an algorithm based on a statistical language model (SLM), 

or may be a word segmentation rule customized by the technicians. 

Optionally, the segmentation words are different between each segmentation word list of the 

segmentation word group, and the number of words of each segmentation word is the same for 

the same segmentation word list.  

In detail, in embodiments of the disclosure, the segmentation words in the word segmentation 

result can be classified according to a certain rule to obtain the segmentation word lists. 



It is understandable that the preset word segmentation rule can be a word segmentation rule 

used by existing word segmentation tools. The existing word segmentation tools may include: 

jieba word segmentation, language technology platform (LTP) and natural language processing & 

information retrieval sharing platform (NLPIR).  

Optionally, embodiments of the disclosure also provide an apparatus for determining a HPO. 

The matching degree determining unit 200 includes: a common segmentation word determining 

sub-unit, a common segmentation word number determining sub-unit, a common segmentation 

word position determining sub-unit, a first similarity determining sub-unit, a measures of 

dispersion determining sub-unit, a second similarity determining sub-unit, and a matching degree 

determining sub-unit. 

The common segmentation word determining sub-unit is configured to, for any one of 

segmentation word lists in a segmentation word group corresponding to each HPO, query, from 

the symptom description information, segmentation words of the segmentation word list, and 

determine a segmentation word included in both the segmentation word list and the symptom 

description information as a common segmentation word. 

The common segmentation word number determining sub-unit is configured to determine the 

number of common segmentation words in the segmentation word list.  

The common segmentation word position determining sub-unit is configured to determine 

respective positions of the common segmentation words in the symptom description information.  

The first similarity determining sub-unit is configured to determine a first similarity between 

the segmentation word list and the symptom description information based on the number of 

common segmentation words in the segmentation word list and the number of segmentation words 

in the segmentation word list. 

The first similarity determining sub-unit is further configured to determine the first similarity 

between the segmentation word list and the symptom description information based on a ratio of 

the number of common segmentation words in the segmentation word list to the number of 

segmentation words in the segmentation word list.  

The measures of dispersion determining sub-unit is configured to determine a measures of 

dispersion between the HPO and the symptom description information based on the respective 

positions of the common segmentation words in the symptom description information and 

respective positions of the common segmentation words in the HPO.  
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Optionally, the measures of dispersion determining sub-unit is configured to: determine a 

first position vector of the segmentation word list in the symptom description information based 

on the respective positions of the common segmentation words in the symptom description 

information; determine a second position vector of the segmentation word list in the HPO based 

on the respective positions of the common segmentation words in the HPO; and determine the 

measures of dispersion between the HPO and the symptom description information based on a 

corresponding first position vector and a corresponding second posi tion vector of each 

segmentation word list.  

The position of the common segmentation word in the symptom description information can 

be a character serial number. It should be noted that the character serial number can be related to 

the number of characters in each segmentation word in the segmentation word list.  

The first position vector may be a one dimensional list composed of the character serial 

numbers of the common segmentation words in the symptom description information.  

The position of a common segmentation word in the HPO can be a character serial number. 

It should be noted that the character serial number can be related to the number of characters of 

each segmentation word in the segmentation word list.  

The second position vector may be a one dimensional list consisting of the character serial 

numbers of the common segmentation words in the HPO.  

Optionally, the measures of dispersion determining sub-unit is configured to determine a 

measures of dispersion between the HPO and the symptom description information by a following 

formula: 

 

where,  is the measures of dispersion between the HPO and the symptom description 

information, N is the number of segmentation word lists in the segmentation word group, is a 

first position vector of the segmentation word list n in the symptom description information, and 

 is a second position vector of the segmentation word list n in the HPO. 

The second similarity determining sub-unit is configured to determine a second similarity  

between the HPO and the symptom description information based on a corresponding first 

similarity of each segmentation word list.  

Optionally, the second similarity determining sub-unit is configured to: determine a third 
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similarity between the HPO and the symptom description information based on the corresponding 

first similarity of each segmentation word list; and determine the second similarity between the 

HPO and the symptom description information by multiplying the third similarity by an adjustable 

weighting factor. 

Optionally, the second similarity determining sub-unit is further configured to: determine 

the third similarity between the HPO and the symptom description information by a following 

formula: 

where, n is a serial number of each segmentation word list,  is the third similarity, 

 is the first similarity of the segmentation word list n, where , N is the number 

of segmentation word lists in the segmentation word group,  is an adjustment factor,  is a 

normalization factor corresponding to the segmentation word list n,  is a weight corresponding 

to the segmentation word list n, and  is a ratio of the number of common segmentation words 

in the segmentation word list n to the number of segmentation words in the segmentation word 

list n.  

The adjustable weighting factor can be set by the technician. The technicians can adjust the 

adjustable weighting factor according to the execution result after each execution of the method 

for determining the HPO according to embodiments of the disclosure.  

The normalization factor corresponding to the segmentation word list n can be expressed as: 

 is an average value of data ,..., , which can be expressed as: 

is a variance of data ,..., , which can be expressed as:  

The weight corresponding to each segmentation word list can be set by the technicians. The 

technicians can adjust the weight according to the execution result after each execution of the 

method for determining the HPO according to embodiments of the disclosure.  

The second similarity determining sub-unit is configured to determine the second similarity  
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between the HPO and the symptom description information by a following formula:  

 

where,  is the second similarity between the HPO and the symptom description information,

 is the adjustable weighting factor. 

It is noted that the adjustable weighting factor is related to the HPO. In detail, embodiments 

of the disclosure may determine the adjustable weighting factor based on historical matching data 

of the HPO. In detail, in embodiments of the disclosure, the historical matching data of  the HPO 

can be extracted from the historical matching database. The historical matching data may include: 

a first number of times the HPO is correctly matched, a second number of times the HPO is 

incorrectly matched, and a third number of times the HPO is manually labeled. Embodiments of 

the disclosure may perform a weighted sum of the first number, the second number and the third 

number to determine the adjustable weighting factor. In embodiment of the disclosure, according 

to the historical matching data of the HPO, the adjustable weighting factor is determined and used 

to calculate the matching degree between the HPO and the symptom description information, 

which can improve the probability that the HPO is correctly matched.  

The matching degree determining sub-unit is configured to determine a matching degree 

between the HPO and the symptom description information based on the second similarity, the 

measures of dispersion, and the number of segmentation word lists in the segmentation word 

group. 

Optionally, the matching degree determining sub-unit is configured to determine the 

matching degree between the HPO and the symptom description information by a following 

formula: 

 

where,  is the matching degree between the HPO and the symptom description information, 

 is the measures of dispersion between the HPO and the symptom description information, 

 is the second similarity between the HPO and the symptom description information, and N 

is the number of segmentation word lists in the segmentation word group;  

 

where,  is the adjustable weighting factor, and  is the third similarity, 
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where, n is a serial number of each segmentation word list,  is the first similarity of 

the segmentation word list n, where ,  is an adjustment factor,  is a normalization 

factor corresponding to the segmentation word list n,  is a weight corresponding to the 

segmentation word list n, and  is a ratio of the number of common segmentation words in the 

segmentation word list n to the number of segmentation words in the segmentation word list n; 

where, is a first position vector of the segmentation word list n in the symptom description 

information, and  is a second position vector of the segmentation word list n in the HPO. 

The HPO determining unit 300 is configured to determine an HPO, where the matching 

degree corresponding to the HPO satisfies a preset matching success condition.  

The preset matching success condition may be the matching degree between the HPO and 

the symptom description information is greater than a preset matching  degree threshold. 

In embodiment of the disclosure, an HPO whose matching degree does not satisfy the preset 

matching success condition is filtered out, and only the HPO whose matching degree satisfies the 

preset matching success condition is output. 

With an apparatus for determining a HPO according to embodiments of the disclosure, the 

symptom description information is obtained. The segmentation word group corresponding to an 

HPO in a preset HPO collection is queried and matched with the symptom description information, 

and the matching degree between the HPO and the symptom description information is determined. 

The segmentation word group includes at least one segmentation word list obtained by performing, 

according to a preset word segmentation rule, word segmentation on the HPO corresponding to 

the segmentation word group, and the segmentation word list includes at least one segmentation 

word. The HPO is determine such that, the matching degree corresponding to the HPO satisfies 

the preset matching success condition. In embodiments of the disclosure, querying and matching 

are performed between the symptom description information and segmentation word groups 

corresponding to various HPOs, and HPOs conforming to the symptom description information 

are screened out, the matching degree between the HPO and the symptom description information 
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is determined, so as to determine the HPO that satisfies the symptom description information, 

thereby facilitating research and communication of the symptom description information by a 

technician, and facilitating data analysis and data mining of symptoms on the symptom description 

information. 

Optionally, embodiments of the disclosure also provide another apparatus for determining a 

HPO. The apparatus includes: a description expression determining unit, a negative expression 

detecting unit, and a negative expression labeling unit. 

The description expression determining unit is configured to determine, from the symptom 

description information, a description expression corresponding to the HPO, after the HPO 

determining unit 300 determines the HPO, in which the matching degree corresponding to the 

HPO satisfies the preset matching success condition.  

In detail, in embodiments of the disclosure, according to the measures of dispersion of the 

common segmentation words in each segmentation word list corresponding to the HPO in the 

symptom description information, the expression at this position can be determined as the 

corresponding description expression of the HPO in the symptom description information.  

The negative expression detecting unit is configured to detect whether an adjacent expression 

adjacent to the description expression is a preset negative expression, and trigger the negative 

expression labeling unit in response to detecting that the adjacent expression is the preset negative 

expression. 

The negative expression labeling unit is configured to label the adjacent expression.  

In embodiments of the disclosure, it is detected whether an adjacent expression adjacent to 

and prior to the description expression is a preset negative expression, and the adjacent expression 

is labeled with a preset negative identifier in response to detecting that the adjacent expression is 

the preset negative expression. 

Optionally, embodiments of the disclosure provide another apparatus for determining a HPO, 

the apparatus further includes: a description expression determining unit, an expression 

determining unit and an expression matching determining unit.  

The description expression determining unit is configured to determine, from the symptom 

description information, a description expression corresponding to the HPO.  

The expression determining unit is configured to determine whether the description 

expression is consistent with the HPO, trigger the expression matching determining unit in 
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response to the description expression being consistent with the HPO, in which the expression 

matching determining unit is configured to determine that the HPO is completely matched with 

the description expression, and trigger the expression matching determining unit in response to 

the description expression being inconsistent with the HPO, in which the expression matching 

determining unit is configured to determine that the HPO is roughly matched with the description 

expression. 

The apparatus for determining a HPO includes a processor and a memory. The above 

symptom description information obtaining unit 100, the matching degree determining unit 200, 

and the HPO determining unit 300 are all stored in the memory as program units. The processor 

executes the program units stored in the memory to realize the corresponding function.  

The processor includes a core, and the core calls the corresponding program unit from the 

memory. There may be one or more cores. By adjusting the core parameters, the symptom 

description information can be matched with the corresponding segmentation word groups 

corresponding to the HPO, and the matching degree between the HPO and the symptom 

description information can be determined, so as to determine the HPO satisfying the symptom 

description information. 

The embodiments of the disclosure provide a storage medium, having a program stored 

thereon. When the program is executed by a processor, a method for determining a HPO is 

executed. 

The embodiments of the disclosure provide a processor, for running a program. When the 

program is running, a method for determining a HPO is executed.  

The embodiments of the disclosure provide a device, including at least one processor, at least 

one memory and a bus, the at least one memory and the bus are connected to the processor. The 

processor communicates with the memory through the bus. The processor is configured to call 

program instructions in the memory to execute the above method for determining a HPO. The 

device in the disclosure can be a server, a PC, a PAD, and a mobile phone.  

The embodiments of the disclosure provide a computer program product, suitable to a 

program for executing the method for determining a HPO when being ex ecuted on a data 

processing device. 

The disclosure is described with reference to flowcharts and/or block diagrams of methods, 

devices (systems), and computer program products according to the embodiments of the 



he terms "include", "comprise", or any other variants thereof are 

Without more restrictions, the element defined by the sentence "comprising a..." does not exclude 

disclosure. It should be understood that each process and/or block of the flowchart and/or block 

diagram, and combinations of processes and/or blocks of the flowchart and/or block diagram can 

be executed by computer program instructions. The computer program instructions can be 

provided to the processor of a general-purpose computer, a special computer, an embedded 

processor, or other programmable data processing device to generate a machine, so that the 

instructions executed by the processor of the computer or other programmable data processing 

device are used to implement the functions specified in one process or multiple processes of the 

flowchart and/or one block or multiple blocks of the block diagram.  

In a typical configuration, the device includes one or more processors (CPUs), memories, 

and buses. The device may also include input/output interfaces, network interfaces, and so on.  

The memory may include non-permanent memory in a computer-readable medium, random 

access memory (RAM) and/or non-volatile memory, such as read-only memory (ROM) or flash 

memory (flashRAM). The memory includes at least one memory chip. The memory is an example 

of a computer-readable medium. 

Computer-readable mediums include permanent medium, non-permanent medium, 

removable medium and non-removable medium, configured to store information by any method 

or technology. The information may be computer-readable instructions, data structures, program 

modules, or other data. Examples of computer storage mediums include, but are not limited to, 

phase change memory (PRAM), static random access memory (SRAM), dynamic random access 

memory (DRAM), other types of random access memory (RAM), read -only memory (ROM), 

electrically erasable programmable read-only memory (EEPROM), flash memory or other optical 

storage, magnetic cassettes, magnetic tape or magnetic disk or other magnetic storage devices or 

any other non-transmission medium that can be used to store information that can be accessed by 

computing devices. According to the definition in the disclosure, computer-readable medium does 

not include transitory media, such as modulated data signal and carrier.  

It should be noted that t

intended to cover non-exclusive inclusion, so that a process, method, article or device that 

includes a series of elements includes not only those elements, but also other elements that are 

not explicitly listed, or also include elements inherent to such process, meth od, article or device. 

the existence of other identical elements in the process, method, article or device that includes the 
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element. 

Those skilled in the art should understand that the embodiments of the disclosure can be 

provided as a method, a system, or a computer program product. Therefore, the disclosure may 

adopt the form of a complete hardware embodiment, a complete software embodiment, or an 

embodiment combining software and hardware. Moreover, the disclosure may adopt the form of 

a computer program product implemented on one or more computer -usable storage media 

(including but not limited to disk storage, CD-ROM and optical storage) containing computer-

usable program codes. 

The above are only examples of the disclosure, and are not used to limit the disclosure. For 

those skilled in the art, the disclosure can have various modifications and changes. Any 

modification, equivalent replacement and improvement made within the spirit and principle of the 

disclosure shall be included in the scope of the claims of the disclosure.  
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WHAT IS CLAIMED IS: 

 

1. A method for determining a Human Phenotype Ontology, HPO, comprising: 

obtaining symptom description information; 

for a segmentation word list in a segmentation word group corresponding to an HPO in a 

preset HPO collection, querying, from the symptom description information, a segmentation word 

of the segmentation word list, determining a segmentation word included in both the segmentation 

word list and the symptom description information as a common segmentation word; determining 

the number of common segmentation words in the segmentation word list and respective positions 

of the common segmentation words in the symptom description information; determining a first 

similarity between the segmentation word list and the symptom description information based on 

the number of common segmentation words in the segmentation word list and the number of 

segmentation words in the segmentation word list; determining a measures of dispersion between 

the HPO and the symptom description information based on the respective positions of the 

common segmentation words in the symptom description information and respective positions of 

the common segmentation words in the HPO; 

determining a second similarity between the HPO and the symptom description information 

based on a corresponding first similarity of each segmentation word list; 

determining a matching degree between the HPO and the symptom description information 

based on the second similarity, the measures of dispersion, and the number of segmentation word 

lists in the segmentation word group; and 

determining an HPO, wherein the matching degree corresponding to the HPO satisfies a 

preset matching success condition. 

2. The method according to claim 1, wherein segmentation words are different between each 

segmentation word list of the segmentation word group, and the number of words of each 

segmentation word is the same for the same segmentation word list.  

3. The method according to claim 1, wherein after determining the HPO, in which the 

matching degree corresponding to the HPO satisfies the preset matching success condition, the 

method further comprises: 

determining, from the symptom description information, a description expression 

corresponding to the HPO; and 

28



detecting whether an adjacent expression adjacent to the description expression is a preset 

negative expression, and labeling the adjacent expression in response to determining that the 

adjacent expression is the preset negative expression.  

4. The method according to claim 1, wherein after determining the HPO, in which the 

matching degree corresponding to the HPO satisfies the preset matching success condition, the 

method further comprises: 

determining, from the symptom description information, a description expression 

corresponding to the HPO; and 

determining whether the description expression is consistent with the HPO,  

determining that the HPO is completely matched with the description expression, in response 

to the description expression being consistent with the HPO, and  

determining that the HPO is roughly matched with the description expression, in response to 

the description expression being inconsistent with the HPO. 

5. The method according to claim 1, wherein determining the second similarity between the 

HPO and the symptom description information based on the corresponding first similarity of each 

segmentation word list comprises: 

determining a third similarity between the HPO and the symptom description information 

based on the corresponding first similarity of each segmentation word list;  and 

determining the second similarity between the HPO and the symptom description information 

by multiplying the third similarity by an adjustable weighting factor.  

6. The method according to claim 1, wherein determining the measures of dispersion between 

the HPO and the symptom description information based on respective positions of the common 

segmentation words in the symptom description information and the respective positions of the 

common segmentation words in the HPO, comprises: 

determining a first position vector of the segmentation word list in the symptom description 

information based on the respective positions of the common segmentation words in the symptom  

description information; 

determining a second position vector of the segmentation word list in the HPO based on the 

respective positions of the common segmentation words in the HPO; and  

determining the measures of dispersion between the HPO and the symptom description 

information based on a corresponding first position vector and a corresponding second position 
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vector of each segmentation word list.  

7. The method according to claim 1, wherein determining the matching degree between the 

HPO and the symptom description information based on the second similarity, the measures of 

dispersion, and the number of segmentation word lists in the segmentation word group, comprises:  

 

where,  is the matching degree between the HPO and the symptom description information, 

 is the measures of dispersion between the HPO and the symptom description information, 

and  is the second similarity between the HPO and the symptom description information, 

and N is the number of segmentation word lists in the segmentation word group;  

 

where,  is an adjustable weighting factor, and  is a third similarity, 

 

where, n is a serial number of each segmentation word list,  is the first similarity of 

the segmentation word list n, where ,  is an adjustment factor,  is a normalization 

factor corresponding to the segmentation word list n,  is a weight corresponding to the 

segmentation word list n, and  is a ratio of the number of common segmentation words in the 

segmentation word list n to the number of segmentation words in the segmentation word list n; 

 

where, is a first position vector of the segmentation word list n in the symptom description 

information, and  is a second position vector of the segmentation word list n in the HPO. 

8. An apparatus for determining a Human Phenotype Ontology (HPO), comprising: a 

symptom description information obtaining unit, a matching degree determining unit, and a HPO 

determining unit, wherein the matching degree determining unit comprises: a common 

segmentation word determining sub-unit, a common segmentation word number determining sub-

unit, a common segmentation word position determining sub-unit, a first similarity determining 

sub-unit, a measures of dispersion determining sub-unit, a second similarity determining sub-unit, 
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and a matching degree determining sub-unit; 

the symptom description information obtaining unit is configured to obtain symptom 

description information; 

the common segmentation word determining sub-unit is configured to, for a segmentation 

word list in a segmentation word group corresponding to an HPO in a preset HPO collection, 

query, from the symptom description information, a segmentation word of the segmentation word 

list, and determine a segmentation word included in both the segmentation word list and the 

symptom description information as a common segmentation word; 

the common segmentation word number determining sub-unit is configured to determine the 

number of common segmentation words in the segmentation word list;  

the common segmentation word position determining sub-unit is configured to determine 

respective positions of the common segmentation words in the symptom description information;  

the first similarity determining sub-unit is configured to determine a first similarity between 

the segmentation word list and the symptom description information based on the number of 

common segmentation words in the segmentation word list and the number of segmentation words 

in the segmentation word list;  

the measures of dispersion determining sub-unit is configured to determine a measures of 

dispersion between the HPO and the symptom description information based on the respective 

positions of the common segmentation words in the symptom description information and 

respective positions of the common segmentation words in the HPO; 

the second similarity determining sub-unit is configured to determine a second similarity 

between the HPO and the symptom description information based on a corresponding first 

similarity of each segmentation word list; 

the matching degree determining sub-unit is configured to determine a matching degree 

between the HPO and the symptom description information based on the second similarity, the 

measures of dispersion, and the number of segmentation word lists in the segmentation word 

group; and 

the HPO determining unit is configured to determine an HPO, wherein the matching degree 

corresponding to the HPO satisfies a preset matching success condition.  

9. The apparatus according to claim 8, comprising: a description expression determining unit, 

a negative expression detecting unit, and a negative expression labeling unit, wherein,  
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the description expression determining unit is configured to determine, from the symptom 

description information, a description expression corresponding to the HPO, after determining the 

HPO, in which the matching degree corresponding to the HPO satisfies the preset matching 

success condition;  

the negative expression detecting unit is configured to detect whether an adjacent expression 

adjacent to the description expression is a preset negative expression, and trigger the negative 

expression labeling unit in response to detecting that the adjacent expression is the preset negative 

expression; and  

the negative expression labeling unit is configured to label the adjacent expression.  

 

10. The apparatus according to claim 8, comprising: a description expression determining 

unit, an expression determining unit and an expression matching determining unit, wherein,  

the description expression determining unit is configured to determine, from the symptom 

description information, a description expression corresponding to the HPO; and 

the expression determining unit is configured to determine whether the description 

expression is consistent with the HPO, trigger the expression matching determining unit in 

response to the description expression being consistent with the HPO, wherein the expression 

matching determining unit is configured to determine that the HPO is completely matched with 

the description expression, and trigger the expression matching determining unit in response to 

the description expression being inconsistent with the HPO, wherein the expression matching 

determining unit is configured to determine that the HPO is roughly matched with the description 

expression. 

 

11. A storage medium, having a program stored thereon, wherein when the program is 

executed by a processor, a method for determining a HPO according to any one of claims 1 to 7 

is executed. 

 

12. A processor, for running a program, wherein when the program is running, a method for 

determining a HPO according to any one of claims 1 to 7 is executed.  

 

13. A device, comprising at least one processor, at least one memory and a bus, wherein the 
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at least one memory and the bus are connected to the processor, the processor communicates with 

the memory through the bus; the processor is configured to call program instructions in the 

memory to execute a method for determining a HPO according to any one of claims 1 to 7. 

 

14. A computer program product, suitable to a program for executing a method for 

determining a HPO according to any one of claims 1 to 7 when being executed on a data processing 

device. 
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