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Perspectives on Performance Evaluation Method for Inertial Integrated Navigation System

DONG Ming-Tao! CHENG Jian-Hua' ZHAO Lin' LIU Ping’

Abstract The performance evaluation method can solve the problem that test methods cannot evaluate qualitat-
ive indexes, and cannot evaluate performance when the test is difficult to carry out, and has become an important
technical means to support the modernization of various military and civilian equipments. However, three parts of
performance evaluation method are insufficient to meet the accuracy requirements, which are the index system, the
dimensionless method and the weight method. The accuracy of performance evaluation method is particularly im-
portant to the system with those characteristics, where the indexes are fuzzy and incommensurable, multiple in-
dexes and multi-level relationship between indexes, for example, inertial integrated navigation system. This paper
reviews the perspectives on performance evaluation methods of inertial integrated navigation system. Firstly, the
survey of the performance evaluation methods of inertial integrated navigation system is introduced, including the
analysis of the concept of performance evaluation method, the discussion of the particularity of inertial integrated
navigation system and the analysis of the relationship between inertial integrated navigation system and perform-
ance evaluation method. Secondly, the index system of inertial integrated navigation system, the dimensionless
method, combination weight method and evaluation method are analyzed. Finally, the problems and the future re-
search directions of performance evaluation methods for inertial integrated navigation system are discussed.
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Table 2 Analysis of two kinds of methods
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Fig.1  The incommensurability of the indexes
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BEFE.
21 B—SMARGERERSH

INS Fl43k 4 LR R4t (Global navigation
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FLi .

1) INS $Birtk R

IR TR R bR S AT SRR 4B & 5F
PRSI AR bR A B, ST AR SRS (Str-
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fif# e SINS W I F2 H Fa bR 2 o A7 AE A 8 P4 1)
R, g SR BE MR AR 1 K B T 1 K A
FFEFRAN I =B hn ik R,

2) GNSS bk &

BB Oy 7yl R SRS LA G TERE, @5L
F LR N FHUEALRE ST BRI RE ). ZE AR RE
73~ 8AE He 1 S B AR RAR R BE T B = 2 dR
PRAK R, 22 TSR @5 =2 TR KGR VRS T
PR ZR, EEFRFR X S KSR FRHUE AL
PRSI WIS 3 AT o0 A P 2 5 T SRR R f
P TR T X 22 A 55 N JE v B A VP A AT 55 8 Bl
RURERY o) /R, 57 PR PG fRbrik &, TR JRe 4R
s N M 55 ARE S AF 55 BRI R A B R
G

B B o B 45 SR mT 50, AR A BE Ok, AT
T ZMIERA R, FEAR BT B bR AR TR
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TR LU, 4B 1E48n 8 T4 & SRS
S VERR bRyamE, L n] DL &5 A8 bn o vk Ad
H, HIRRAEEREE SRS, @FANE
GrYEf LR AR R, X GNSS T &, SHiE
RLfE Sy F B S R AR AR, WA It R B
J&, J& TR & FHR G PR bR u .

22 RRBERERERSN
H - RALE A5 1k BE T b A € B Aa AR, A A

THEFIEB AR LR AL U7 %, ILpr B A K ER T
il B 5s),

FEGR RO, MBS 32 2 T R R ik
(Analytic hierarchy process, AHP) I /i R4 €
B NEREVIAL J7 1. RALIEBIEBE IHRAR ARG 7]
FIVE BB Sk S AR E P A F AR, TKARP 2
TR AR T R GLUE BN REVRAS V5, PR FaAR N
GRE T SRR A S 1 4. R BEFR SR ¥t
RR ZIEPFIETERE VAL 5%, BRI Tabr N
R WEPUR R A SER R, AL =R AR AR
TR AR BCEEDY S 2 T B 25 5 PPl (Fuzzy
comprehensive evaluation, FCE) f2H& S5 5
RAE VA 5%, 5 SRS Tabr A L e R e
PE R AT EENE . Wang S50 45 RAL R & SRR L
SIS PR AR I K AT VRS SR AR, T RN R IR K
B BHRUFESE (Effective extent). 45 M IS AN
BVESESRTR, LA S SN R GRS FIEH R
&,

fE R SClk A, SRR R MR AN R SR AR AR
WA TR G SRS, KRR AR ERER
MEMPEL & SR GRS EETERE, R AT LU .
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TESCR [38] BNk BREE bR LR L, SkE e 5]
MR, BT R T S SR, B T LA S
1L R GEAGRRA 2, 1712 TV B ML DX AR X 4% 1
S 2595 S LA, 6 0 (0% S 0 P bR
MG B UCR SRS IS bR R, B
SR T VAT 2 (02 i M B 77 0, 1P 7E FE A
R4S $50k 5 A ] L5 o . TR 0 1)
4GRS RIS R R R, R Rk
A PE DI 2B TE 45 AR L INS 46 AR, GNSS 46 47
GNSS/INS $647, MR MR E i FE, 45 43 1
VP8 8 6 VP 2 2 A R P i, AL s AT,
T PSR

7ESCHR [29] FEAREIER |, Cheng 250 K F
SebRd R = KK K RESE bR R s A b R 18 T
VEFERE, FE5 DL S BN B AR T 28 2 2
$5bR, B INS/GNSS 46 S0 2 5 U 445 b 1
%, W 3 iR, SAT, LA A 2 T v T 5 B X
FREIX ZPE % 3R S P P RS,

1 E R AT A 2T, DU (L S R B
FRAS R AR A T, 47 4E TC R P 5 0 X A X 21
S 2% G FE T B S B . 7E 4% R R
B HBRAR N T 18 BRI 2 T, T e
WX O FR S, B0, 5 BRI 46 %
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fE. 28 1.1 WHEEA & S ARG VEREVAL ik €
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G b R B 4 A 5 90 ALE R I ) A S R T
IF, R T A T T FUt .
FTERLFESH

AR ALK $5 HY R ARE A AR AL TE B A 15
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3.1

FaE kB2 {1 B3

S bk EERF SSND
S M KB SSND

INS/GNSS HA SR G fabrik R
The index system of INS/GNSS integrated navigation system

5% M SCHR B AR IS &, Cheng 2500 K 6 B0 Ak 7512
555 o il BARAR S &, B AR AR VR R B R Hd A7
FETCIRARIE SR SR PR BORSETH HEFERURS BE £ T
TRAR S A, 42— SR SR A RN TE
Fop A R e b o B A 7 kR a = (1) (WA
TRI7) Fros. (1) W, max z;, min @; 7379 845
PRAE @, B S K AB AN B /MEL. 0 B 44 8 HRAE Y8 LA
(10, 100] 75 & ANAITB4E S48, Xiong 2500 $2H 3T
BTG W R A T, TR W R G, R
FISCRE R LIGR 7 2%, A RO R R A TC = 4048
FRAN5E 3 3 BUMRE 2 WoRs FEAS i e i JL. b 3R SOk
BRI T B AN A T VEAE S bR B TR ARE AN E F I
] 7, 4 H 22 b ik R B AN TV, AT N IR N
FRIEMNN I ER S

Duan %5 BF 78 76 5 20 4 75 20 B D7 A% 5
AL IR, LA INBLE ], 8 1 Sl o i
SAZE IR PETC RN T VE IR . Li 551 B L 2 Rl
BN TTEAE R R, o3 B P X BRI E 5] B s A
TR TTIAFAERI AL, 3R B T BN TT k.

BT . B W R T A T %S 2 S R SCERFT AT T T B AR T e BRI B, R %
MRS &, 45 TC B AUE EINFF & AATIE 4k > 15 PRICHE, 18 S P 1 T B 4 T
100, x; < minx;
fzi) = 10+ 160 X <maxxi — ) e41n(%)'('“$a::i;i:i”i), minz; < z; < maxz; (1)
9 max xr; — minx;
10, Tr; > maxx;
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4 HEWNEREMRIHER
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7, BRI A 2 WL R A7 AE 5 W 22 1 ) R
BB EVEAFAEARRE P ZE 10 1) . 21 A B 2 fif o
B — R T IEATAEAS R A RO 12,

T R INASURIE A 22 Fb 32 WA= RN 0
B, HABCE MRS R T E /25 WA
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FEAAE, HA RBUE R F SR BUBE w, PR
R, A& RKREEE A EN, %A Shannon {5 5
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YW SRR 7 1 B Rk B H RN
BREHEIE. KT ANE T 3 FRAETTE, HIAHE
WU SR A7 B e 3k R

4.1 EBEEESH

A 22 5 0 T AR S AR BOR AR BRIR I &
WAL AR, AT R H SR E R HbR, @24 E
PUE AR Y WA AR B Gl o0 1R o, A4 e pRe AL A Y
H— B SEOR AR A R B Ji 507 52 B3 TR0 9
M S B R, (s A BCEAES AR
fiw 72 ) AT RE /N BRI, g Sr A A A AR, B
BORMNARRLTH A & R B (TR L5k
{EVEA AHP (AL, DUAGHE & 1k BE 1P A A KA 1R
N HEbRRE, I HEBERA, EHOR A
R AG R25. EIRSCRRE LA S PR,
RIFH G RBNTT BV BRI R, ST
fa LA 1), afi DAIE T R 5% 2 A AR AL 1)

4.2 HIREIHRBUEDR

TEVE %5059 DI AL ER AR AN Jaynes e K00 R EE
AR, 75 2 Bl 2 AR B S a1, ST 2 5 AL
HL BRI IR oLk o 5 B
PR RY  aid % B H R BOR L & R 50 8
TN S 22 2 A AT BT, {4 AL
FHPE 5 2H A B VPN E 1) i 22 8/ )s fde JR )
AT T /N IR AL A AU E ALY Ry i
I H R ECR R A 25 KA S R AHP
H AR, 43 90t 5 WA E A& WAL, % &
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Table 3  Influence of dimensionless method on weights
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Table 4 Comparison of three intelligent algorithms
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Table 5 Comparison of three solving methods of combined weight
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