
400 №3(29)/2018, v.8, Ontology of Designing

Использование онтологического подхода при проектировании ... авиационного индикатора 

 004.822 

   
    

  

. . 1, . . 2 
   , ,  

1 gur-ok@yandex.ru, 2 ksk@ulstu.ru 

 
          

         -
 .      Protégé.   

           
SWRL.        -

.           SQWRL. 
           -

           . -
         -

 Protégé    .      
  ,       -

,     .    -
   SWRL .      

   ,       -
  - .        -

      . 

 : ,  ,  ,  , -
 . 

: , . .      -
   / . . , . .  //  -

. – 2018. – . 8, 3(29). - .400-411. DOI: 10.18287/2223-9537-2018-8-3-400-411. 

 
     ,   -

  , -       
.         
   ,   . .    

         
.         ( )  -

  ( )   .    
    ,  ,   -

,       .  -
 -        

        -
.     ,  -

         -
  .   ,     -



401Онтология проектирования, том 8, №3(29)/2018

Ю.К. Горелов, С.К. Киселев

 
 

 

 
, . .

 

 

 

 
  

1 
 

Protégé – 
, 

RDF (RDF

 
 

 
 

 
 

 
  

  
. 

 
 

 1 

 
 

 

 
 

 
F Schema), 

 
 

 

 
 

. 
, 

 
 

 
 

 
 

,  
 

 

, 
 Protégé, 

OWL  XM
 
, 

 

 
 

  

 
 , 

  
 

, 

 

 1–  

 
 

 
 

  
 

 
ML Schema

 – 
 

 

 
  

 
 
 
 

 
 

  
 

 

-

 
. 

 
 

 
 

a [1]. 
  
 

 

 
 

. 
 
, 

  
  
 

 
 

  

 
. 

  

 

  
  

 
 

 
 

 
 

  
 

 
 

 

  

 

, 
 

, 

 
 
  

. 
 

 , 

,  
 
 

  
, 
 

,  
, 
 

. 
.  

 
 

 

 

 
 

 : 

 -
. 

 
 ,

 -
 

 

  

 -

 

 . -
, 

 
 . -

-

-
 
 
 

, 
-
 
 
 

 
 

-

 
-
 

 
-
-



402 №3(29)/2018, v.8, Ontology of Designing

Использование онтологического подхода при проектировании ... авиационного индикатора 

 
 

(  
, 

( , 
. .), 

 

,
, 

 (
  

 
Protégé 

 
. 

 
  

 «
 «
. 
 

«produced

 (
,

, 

, 
, 

 
  

 
 

 - 
 

, 
  
. 
, 
 

 
) 

  
 

 «ha
  

 
, 

  
«hasModule

  

By»  
, 

, 
, 

 
), 

, 

 
 

 
.  

 
 

 
 

 , 
 

  
 

 
 

  
asMass» 

 

 2

 
, 

.  
 «

e». 
», . . 

 
, .
 

  

, 

, 

 

. 

  
  

 
 

 

 
 

: «
 «
 

. 
 integer, 

  

2 – 

 
  

 3 
_

 «has
 

. . 
 

, 
, 

 
  

  .
 

  
 
 

 
 

 
 

, 

 
»  «

» 
-  

, 

.

   

 
 
 

»
sDisplayMo

 
 

  
 

. 

, 
 

 
,

.  
  

 
 

 
,  

 
  

 
 

. 
  
». 

 
. 

 
.  

 

 
 

 
  
odule» 

  
, 

 

  

  . .
  . .), 

, 
 

, 
 

 
, 

 
 

 

 
 2,
 

 «hasMo
  
  «

 

  

,  
 

 
 

  
, 

 
, 

  

, 
.), 

 
, , 

 
 . 

, 
 - 

 
, 

 

  
 

, 

,  
 «

odule», 
, 

 

 
 

 
  

 «
«hasDispl

 
 

. 
 

 

-
 

 ( -

 
  -
 
  -

 

,
. ,

 

 
,

 
»

 -
 

» 
 -

 

» c
layModule»
  

 

, ,

-
 

-
 
 

-
 

-
 
 

, 
, 
 
 
 
, 

 
» 
-
 
 

-

 
 

c 
» 
 
 
 
 
, 
 



403Онтология проектирования, том 8, №3(29)/2018

Ю.К. Горелов, С.К. Киселев

 
 

 Pr

 
  

 
  

rotégé. 

  
  

 
 

 

 3 – 

 

 4– 

 
 

 

   
 

  

  
. 

  

 [2]. 

   

 

 

 
, 

  

 

 4 
  

 

 

 
 -

 

 
-

 



404 №3(29)/2018, v.8, Ontology of Designing

Использование онтологического подхода при проектировании ... авиационного индикатора 

2 

 
 
. 

 
 

 

 

   
 

ship degree

 

 

 
 

 «hasC

 
 
 

 
 

 

 
 

 

, 

, 
 

. 
 

e) 
  

 
  

  
 
 «

ConstrDiag»

 
 

 ( ) 
 

 
 , 

 
 

 
 
, 

.  

 

 
 . 

 –
  

 5 – 

 

  

 
»  

  
 
  
 

 

 
 .

 
 [3, 4].  

 
 

 

 
  
–  

 

 
 

»,  
. 
 

 

  
-

 
  

.  
  

 Silvia Cale
 

;

. 
 

 

 
  

 

  
  

. 
.  

 
 

 

  
 

. 
 

 
 

 
 

egari [5], - 
 

 f  g

 
  

 
 

 

 
 

 
 
 

 «
  

 
 

 
 
  

 
  

  
 

 
 

,  

,

 

 
  

  

 

 
 

  
 

 

 «hasBri

 
 

 
,   

 

, 
: 

  

 

 
 

 

 
 

 
 
  

  
, 

» 
rightness» 

  
 

 -
  -
  -

, -
 

 -

 -

 -

 (member-

 [6].
 5. 

  

 
-

 -
 -

 
 

-
-
-
-
 

-

-

-

-
 

. 

 
 
 
 

-
-
-



405Онтология проектирования, том 8, №3(29)/2018

Ю.К. Горелов, С.К. Киселев

 
« » 
«hasLimitV

 
 «hasS

 
 6. 

« »

 SWRL

al(?d,?s) ->

Equal(?d,?

?d)^swrlb:
?l,?s)^swrl

 
: swrlb

 «
 

 
0…1.  

. 
 

 
« -

 
 «

Value». 
 

SmallDiag»
 

 

»   
 

L-  [7

>hasSMallD

?l) ->hasSM

:greaterTha
lb:divide(?d

 6 –

 
b:add (
). 

 
»  

  
 

 
 

, . . 
 

  
,   

 
»  
 1.  

. 
»  

  
»  

 

 

 
7, 8], 

(?c)^hasL
Diag(?c,1.0

(?c)^hasL
MallDiag(?c

(?c)^hasL
an(?d,?s)^sw
div,?r,?sub)

– 

 
), swrlb:s

 
 

  

 
 

 
 

 
 

 

  «

 
 « »

 
  

 
  

 
 

 
LimitValue(S
0) 
LimitValue(L
c,0.0) 
LimitValue(S
wrlb:lessTha
) ->hasSma

 

 
subtract (

, 
 

  
« » 

 
  
 

.  
 

  
.  
_  

_
 
 

 «
 

  
 

 
 a

  
 

(Small,?s)^h

(Large,?l)^h

(Small,?s)^h
an(?d,?l)^s

allDiag(?c,?

 

 
), swr

 

 «
 

 
 

 
 

 
.  

 

  

_ » 
 6  10
  
», 

 
 

  b. 
 
 

hasConstrD

hasConstrD

hasLimitVal
wrlb:subtra

?div). 

 
rlb:divide (

  6
 

» 
 

  
 

 
 

 

 

 
0, 

 
 

 , 
 « »

 
 

 
:  

Iag(?c,?d)^

Iag(?c,?d)^

lue(Large,?
act(?r,?l,?d)

 

 SWRL 

6  
 1, 
0. 
 

 
 

,  
 

  

,  

 
 
 

 
 

». 

 

^swrlb:lessT

^swrlb:grea

?l)^hasCons
d)^swrlb:sub

  

 
), swrl:mul

 
 

  

 

,  
 

  

 

 
-

 -
 -

 -
  -

  

 -

ThanOrEqu

aterThanOr

strDIag(?c,
btract(?sub,

 

 -
ltiply ( -

  -
 10 -

  6  10

  
 

 
 -

 

 

. 

 
 

-
-
-
-
-
 

-

u

-
-

-
-
0 

 

 
 
 

-
 

 



406 №3(29)/2018, v.8, Ontology of Designing

Использование онтологического подхода при проектировании ... авиационного индикатора 

/

 1 – 

 

 
 

 
p1  p
p1 

 p1 

 
 

 
(

 

 (20 

(1)  

: RV – 
zRV – 
tzRV –
/
tRV –
_

 
hasSm

hasZRecom

 2. 
. 

 3.  
 4.  
 

–  

 ,  
_  

_

 
p2 = min(p1

 p2 = max
 = 1- 1 ( .

 « » 
 
 
 

) 

 
), 

 

 
– 
– 

), 
– 

 

 
 

allDiag(?c,
mmendation

 

  

 

 

 
 

1,p2) ( . . 
x(p1,p2) ( .
. 
  

 
 
  

/

 

 
 

 

 
). 

 7– 

 1-4  
  SW

,?smd)^ has
nValue(?c,?

_

_  
_  

 

 

1 
 
 

 

, , 
); 

. 
 )
1-4 
 «
 «
 

. 
 (RV

 (1). 
 (50 

  
 

 

 

 
WRL: 
sHighBright
smd) 

 

  
  

 1. 

 

2

 
 [9,10]: 

); 
. 

  
_

_
  

 
V) [7], 

 
)  

, 
 

  

 

  

 

tness(?c,?h

 

 
 

 
 

/  

 

,  
» 

»  «

 

 (80 

, 

 (
 (

  

 

 

br)^ swrlb:

 

,  
,  

3 
 

 
 

  

 

»  
 
 

  7
 

). 

 

 
 

lessThanOr

,  

 
 

4 

 

  
 

 
 

7,  
   

_
_

 (

 

 RV 

rEqual(?sm

 -

. 
. 

 
 
 

 -

  
 

. 
 

 
 -
: -

 ), 
 -

-

  -

d,?hbr) ->

-

-

 
 

 
 

-
-

-

-

-



407Онтология проектирования, том 8, №3(29)/2018

Ю.К. Горелов, С.К. Киселев

hasSmallDiag(?c,?smd)^ hasHighBrightness(?c,?hbr)^ swrlb:lessThanOrEqual(?hbr,?smd) -> 
hasZRecommendationValue(?c,?hbr) 

hasSmallDiag(?c,?smd)^ hasHighBrightness(?c,?hbr)^ swrlb:subtract(?lbr,1,?hbr)^ 
swrlb:lessThanOrEqual(?smd,?lbr) -> hasTZRecommendationValue(?c,?smd) 

hasSmallDiag(?c,?smd)^ hasHighBrightness(?c,?hbr)^ swrlb:subtract(?lbr,1,?hbr)^ 
swrlb:lessThanOrEqual(?lbr,?smd) -> hasTZRecommendationValue(?c,?lbr) 

hasSmallDiag(?c,?smd)^ swrlb:subtract(?larmd,1,?smd)^ hasHighBrightness(?c,?hbr)^ 
swrlb:subtract(?lbr,1,?hbr) ^ sqwrl:makeBag(?bag,?lbr,?hbr)^ sqwrl:max(?max,?bag) ^ 
swrlb:lessThanOrEqual(?larmd,?max) -> hasTRecommendationValue(?c,?larmd) 

hasSmallDiag(?c,?smd)^ swrlb:subtract(?larmd,1,?smd)^ hasHighBrightness(?c,?hbr)^ 
swrlb:subtract(?lbr,1,?hbr) ^ sqwrl:makeBag(?bag,?lbr,?hbr)^ sqwrl:max(?max,?bag) ^ 
swrlb:lessThanOrEqual(?max,?larmd) -> hasTRecommendationValue(?c,?max) 

hasZRecommendationValue(?c,?zRV)^ hasTZRecommendationValue(?c,?tzRV)^ hasTRecom-
mendationValue(?c,?tRV)^ 

swrlb:multiply(?mul1,?zRV,20.0)^ swrlb:multiply(?mul2,?tzRV,50.0)^ 
swrlb:multiply(?mul3,?tRV,80.0)^ swrlb:(?add1,?mul1,?mul2,?mul3)^ 
swrlb:add(?add2,?zRV,?tzRV,?tRV)^ swrlb:divide(?RV,?add1,?add2)-> hasRecommendationVal-
ue(?c,?RV). 

        .  -
 20 RV 45   ,  45<RV<55 –   , 
   ,  55 RV 80 –   . 

 «hasRecommendedBckl»  «hasRecommendationValue»  -
       RV.    

 SWRL : 
(?c)^ hasRecommendationValue(?c, ?x)^ swrlb:lessThanOrEqual(?x, 45)-> 

hasRecommendedBckl(?c, « ») 
(?c)^ hasRecommendationValue(?c, ?x)^ swrlb:lessThan(?x, 55)^ 

swrlb:greaterThan(?x, 45) ->hasRecommendedBckl(?c, «   ») 
(?c)^ hasRecommendationValue(?c, ?x)^ swrlb:greaterThan(?x, 55) -> 

hasRecommendedBckl(?c, « »). 
     SQWRL-  [11],  , 

   SWRL,       Protégé.   2 -
  SQWRL- ,       
       . SQWRL- : 

(?n) ^ hasConstrDIag(?n, ?z) ^ hasBrightness(?n, ?x) ^ 
hasRecommendedBckl(?n, ?bck) ^ hasRecommendationValue(?n, ?v) -> sqwrl:select(?n, ?z, ?x, 
?bck, ?v) ^ sqwrl:columnNames(« », « », « », «   -

», «  RV»). 

 2-      

 
/  

 
,  
 

  zRV tzRV tRV RV  
  

1 5 1 0,8 0,8 0,2 0 26  
2 7 0,75 0,7 0,7 0,3 0,25 39,2  
3 7,8 0,55 0,2 0,2 0,55 0,45 56,3  
4 8,5 0,4 0,6 0,4 0,4 0,6 54,3 /  
5 10 0 0,35 0 0 0,65 80  
6 15 0 0,9 0 0 0,9 80  
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THE USE OF ONTOLOGY APPROACH  
FOR AIRCRAFT DISPLAY DESIGN 

Y.K. Gorelov1, S.K. Kiselev2 
Ulyanovsk State Technical University, Ulyanovsk, Russia 
1 gur-ok@yandex.ru, 2ksk@ulstu.ru 

Abstract 
The authors suggest an ontological approach to the creation of expert decision-making support system for aircraft dis-
plays’ schematic conceptual design. Protégé, an open-source ontology design software, is used to develop display on-
tology. An implementation of fuzzy logic in display of ontology using SWRL (Semantic Web Rule Language) is 
shown. Structure of relationships between objects in fuzzy ontology is presented schematically. SQWRL (Semantic 
Query Web Rule Language) is used to perform a query in display design recommendation. As an example, a recom-
mendation feature to give display backlight design recommendation by few factors, such as display diagonal and 
brightness level, is developed using fuzzy ontology. Membership functions are defined in Protégé editor by putting the 
property values along with the property. The defuzzification process is based on the set of “IF-TO” fuzzy rules that are 
used for the calculation of total recommendation crisp value. SWRL built-in functions are used to simulate the calcula-
tion process. An implementation of expert system recommendation is illustrated in the aircraft display design projects, 
in particular, the design of backlight module is given. Using an ontology with fuzzy logic in aircraft display design is 
new. 
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