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A PR E o

[0085] AR BHIETAb} B M R FKT ¥AT B ARt &% . R i fE a2 7 , @

iR EEEEEYIR stAlert, MBS KR EEE L, L B FEEAAEZ IR,
A K I ot bR B s i 4k 454 (5 BB R LstAlert s SEIL AR ThEe , 1 S2if 4b 3 AT

FEFP G A5 B, B RESEm 2= 1 A B CATH () S ORI E B 2. Al e B H B %

AU ELRE BE N SE R I B AR S5 S AT R PR BT T B AS AL B IR 5 3 SE R

FEFE R EEEE.

[0086] &S24 B HIBT R ER AT o

[0087] =ik i 24 AT AR IR I P SEBIL, AF 6 RAT B AR BT SS S AT Al .

Wt 2214 (Polygon) A RN B A X IR IR , % PolygonTil i A& 46 5 44k (1on, 1at)

I S g A2 A B dr siTarget(id, lon, lat,h, v, heading) & & i T Polygon

ListdH e 2 A X I, BAR R & tH B 3 prs

[0088] ey 5, iy 2 AR = 4k I 4 P ST, W IR R RO B AR RAT 1 AR T

F P B 22 A8 8 m o BT R R G b BRI B bR AT & FE 4] s B, DR 7R 22 45

A PR A BESE T A R . H A RE W RAT 0 R AR AR 32 A PR R - 90mK B2 I 30mAE JE

90mAE 1) i PR AT I Esr i W5 S P3R5 o FH T PR R AT AR R 22 , 75 T B 2 s )

MR F X — =

[0089] A m i h $RAZHEANAAKE (Lon, Lat) b i T &5 B, H I A Ji F I o AN [X 3

(R A R — > 4R R R, W AR R AR AR 7 t it SO, B R, RN R

e B EREEABAE Ry — AR T A Y U & B IS A AR 2] 1 — AR R 10

[0090]  BEAT A7 B ARFRAGAS B, 254 (1on, lat) AR H I B LonfE A x, latVE Nz, IBA R

(lon, lat)4b & FERL AL B R E 6 3Rk (x, 2) AT y (B « BB TR IR o (1) R A B o BB DY 38 , T

VUL TE A& ASBEARUESE T, IR b 8 2 75 BRI AL bR (x, 2) A2 0 T B = A =M a0 T

b = A O A A A B T vo s vl ve T Sy B, I 2 A% R 2 A0 AL B T s vo s va flva ik

YR oy PR B i 5, BRSO R R -

[0091] % (x,z) FEHIEMIAR S 4b T rowfT col ZI A (row+1)4T (col+1) FIFA R VY 1 B VE H

WA

[0092] s=x col

[0093] t=2z row

[0094] B4, 4 t<L.0 s T E=MW, RZALT =MW UL b T E= /AW,

FigE Eu( Ax, Aht,0)FIv(0, Aha, Az), g A hoRvefivol B S22, A ho viFlvoll) & )&

Z, Ax Az RN (x,2) Svosix 2 ABAR I Z W (x, v, 2) =vots Xutt Xv, Hy =01 K

Bk 45 b T N =MW, nl B = AtE ol S = B

[0095]  HH T B R R AR K, 0 1 BR S SEm e 4t , 75 2R HILOD (Level of Detail)

TR AT I , 20 5 AETE S b TS A DY OB 25 44 o {58 A DY OB &5 480 , B 5 PR U A2 4k, A

[ £ X 380K A AN B 40755 S5 SR 7 5 8 DX A% sl i 2 5 2 O B - A A o B AL Bk AT
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VI o 5 S 8 PRE WU RBATR o b o R 50025 7 v 8 PR AR VIR ) A vh o S A3 21 1
T e JEAR AR AR ) o 9 T ARUERG FE , A R G0 1) /&) T 55 S e 78 B 6 van 25 52 ) 4% vh 3
ATHY « BEAR IR AR E TR R

[0096]  [RihG o2 [ A5 5 2 AE = 4 i 45 v ST, ST 0G5 2 (1) B AR I B < DA RAT B AR
R AL B RIS E— SR B, OB R A R s RN, EE T A A E— R B,
T T 1) 22 A R o FE A Ir) RS [ 22 4 S ] P, S A TR v P AT s 2, D s 2 {5
5o SEIR PR AG 15 7R AR RO T B O 1) ARTRE 1 30 L, B 8 B 5 i L 30 D P 2R R E AR
R BN SEm BT

[0097]  fEAR RS, 42\ 1) 0 3K S RES OmR AL — AT /51 BF, BB D 1m) 22 4 B 1 5km s 12
P 1) 20 B B2 L OmRAR — N TR 15 52, 8008 1 1] 22 42 B BE 500m e T B B A R R 43
Ak B H AR Aheading , WV A] ) SRS [R) 00A

[0098] xDir=cos(headingXmn/180)

[0099] yDir=sin(heading Xn/180)

[0100] &% H A% 4 #ifr B AL Fr Ntarget(lon, lat) , WIvAHT Al HT 77 50mAb i 28 4 B ml i ALk vt
CYSE

[0101]  Lon=50XxDir/(112000%cos(target.latXmn/180))

[0102] Lat=50XyDir/112000

[0103] b ¥R 0 i , BRI HT J7 SkmAb 45 1k, BE AT o550 AR e 1a) 1 T BT 75 1K1 1004~ 1]
I S AT, SR 5 VR A0 I 5 SR R A B I S o N R AL, R X S A i
T E AR, TR A i A 1) 51 2 s

(01041 & [r) 31 11 AE 5 2 1) 351 10 AR B 7 VA SR AR AH A, R v SBE A ZE 01 o % B bR 4 51
At Al Ahead ing , WA ] A7 ] 2R -

[0105] xDir=cos((heading—90) Xn/180)

[0106] yDir=sin((heading—90) Xn/180)

[0107]  FEIRD KA A 10m, BEATE R A -250m % +250m.

[0108] A bl [ V] )5 75 0K 38 (RN S8 7 AE 5 10 e o 22 1 ) 1 P e 4 >R FHGD T . GD T 22 il
TR PRGNS , AN G R I B2 BR8P B A T SRR AT 2 i 2 B S T R
AL, B 2 6 830 T — A TSR, S T BT B8R

[0109] 51| i AE Rl AR 7 o] A 1 Jis 5 RO AT S3RAT (R A5 5 2 o A8 AE B T RS 1) PR A o 2
IR AW, BB m R YR E s, W R 58 E R BARSEILR A W 9FR .
[0110] R % o Am AL o e 7E =4 I 5 rp SEIW,, Am T 75 0 110 SE W5 382 7 55 B A 24wl Az
B SN B R, A B I E ] R A E R s R B W 10
01111 WP UMM L 5 Ja AL, PR B ST N 5 POy B AR SR AL B, B S5 ZP1PY
B EH B ANt B AR BIA NS PRI %1, tooly B AR BIA AT S Pl B %1, £ S HT A %1 AR 4
Y i 2 B A] %0 B b L AL T98 P A T

[0112] &M Ty AT & AvDir, & ] LA Normalize (P1P2) 1533 ,Normalize R~ Fn
HEIE 5 WG R B30 N K BRI BT R & PIPTEP1P2 [ 4 BEP1Padj Do t (P1P, vDir) X
vDir, J Dot Ky SABUEHL, [ P1P-PiPags | BI MR B5d .

[0113]  dA T+ SR AL oA AR FHh SE TG fH, AT USRI A R I 2 i (Ton, 1at, h) Be 4y

11
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OABAR (X, y,2) , IR E BB AR BREG B A X F -

[0114]  x=(v+h)cos(lat)cos(lon)

[0115] y=(v+h)cos(lat)sin(lon)

[0116] z=[(1-e*)v+h]sin(lat)

[0117]  Horhe @ iRm0 3R, vi& £ B Lat AR I Y PG P~ 42 o e My 3l g«

= P
R ¢

[0118] & = —

o T eteiet et}
[0119] & Filb 43 5 Ay Hh 2R A BR (9 4 2 Bl R0 40 2 Bh, X T WGS84 S H AR R, al
6378137.000m,b>H6356752. 31 4m,
[0120]  ZEFVA L #r , WAL & & s B i LR .
(01211 Bk 205, 0 R BR
[0122]  JPIR1 B8 AT BARESS MUAT B AT 55 RAT 2080, A5 a8 — e A =2 b I, 52
SISV EISY
[0123]  JPIg2. @b} BB ARG, Sei SRECYAT B ARG 4w FEAE A S T 21 7%
AT B bR A A7 B -0 TR 1R ) R 1 35 1 ] ot 2 45 At R R, 2 W R AT B ARET T
[ e A 77 T v A T ] 79 281 ) 8 ) A ] 5 T )
(01241 ZR Rl o, B 35 T 498 TKAT B AR 7245 % 250K 10 X8, R AP KB 10K,
THE I GRS AT B A B, AR i BT EE B AP BR A
[0125] 2. 1afR ¥ W4T B AR BT IR , o8 5 3 BT A B R ) B A7 ) & (xDir, yDir) ;
[0126] 2. 2abL AT B A5ty , 43 1 1a] 30 BT (¥ A 1] KT 7 1), 4518 7276 - 2500K X
I, A R IR 2 AR RS D B BN 10K, TS HUE i B2 5 AT B AR i FEROR ER AR 0 s H
TRSEBL A 1 Je 3B RAT B R LB FE {8 (Lon, Lat) , T 508 51 7K 7 5 16 (-250 , 250 ) 2K A 55
NS TRI R A LOK s I 22 40 2 A
(01271 2. 3ajilick 45 B 1) 20 45 B2 {8 2 4R b P v PR 00, 49 300 LU 88 1r) i 52 A1) 480 32 T I
BT PRES R IR (hList) , BT bt AT B AR B, T4 w8 A A vl T
[0128] B AW ) HERE R — i, EE DL DI, B3 AT 545
[0129]  HACRESEIA QT -

Algorithm: HProfiles(target, IstHeight)

Begin:

caculate cross unit vector (xDir, yDir) aceroding to target.heading.
loop dis from -250m to 250m step 10m:
[0130] caculate current lon and lat.
get the current terrain height from DEM at (lon, lat).
insert the height into the IstHeight.
end loop.

End.

12
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(0131 ARk S48 b , G 1v) 51 K 41 8 %AT B AR AT 7 A5 T K , i K EEA502K,
ARECH I E R 5 AT L A BT T R ZE R o, PRI .
[0132] 2. 1bMR4E ®AT B bR U mT BIAH , TR Al Y 547 ) & (xDir, yDir) 5
[0133]  2.2bLA ¥ AT H bR S s, WAL 1m0 5 77 F 385 TOK X80, 20 K B2 502K, 1F S
R AT B AR FEROA PO O s BARSEI A 8 Se 3R EUKAT B hR 44 B AE (Lon, Lat) , if
SV ATLIA 7 1A] (0, 5000 ) KER B 14 , 7] B 950 K 1a] (1 72 A I 42 26 4 4H 5
[0134] 2. 3bit ik 15 B 1) 28 25 (5 A R b I i PR 200 45 B L 501 o J T it TR
(R AR (vList) , e fa b AT B bR B, TE R B A7 B R 9k 1A Hi 1
[0135] R A& [A) 4 2N — i, R DL FIP IR, 3 ¥ATES 4
[0136]  BVERUARARLSETLAIT -

Algorithm: VProfiles(target, IstHeight)

Begin:
caculate the unit vector (xDirt, yDir) according to target.heading.
loop the dis from 0 to S5km step 50m:
[0137] caculate current lon and lat.
get the terrain height from DEM at (lon, lat).
insert the height into the IstHeight.
end loop.

End.
[0138]  JDEE3: AR YAT B ARM 480 CATE S, /BT RAT B AR 25 58RI | 1 7 AT
i 15 4 I AR AT AT 5
[01391  ABIR4, f S4B PR3 b AT 55 — AN F W 45 52 7R AT B AR tH B T 224 B, MRk KAT
HARBT 2 5% il M 2 a5 S8 G5 R,
(01401 FIpad 1) 2 4 g ol E. 5% 2 ) Wt o2 P 0 N s 25 Bl KOS T 25 S H 45 3L, i
ST AT RLR AT 1 AR T 22 A BB 45 S 5 o P W0 2P Wi 75 A7 BG4 2R L DL S i
ST AT N 14D 7T 28 i 25 1140 45
(01417 SBT3 A4 {1 U Folt ] Uofy DA % 5 220 F40 I B B MR 4l EL AR 1) Sz o 75 SR EAT e 5, Al
15 S A5 R DL P MU SFEAT ST I A RS B () 45
[0142]  Zi st ) oE
[0143]  FREUES 484 B 5 B, # B 6 B (1) = M A e v, SEi Lo /AT B AR AT He
B E (Z4E) SR80 R 158 RS 0 A 52, Kb B E S 2 mR , SRR R
FACTE, B e SRR i 2 ) 2 T THUs R 26 5 Ak, SRV AT B AR M aT A &,
SRHAAES5RIE LB R, BN, BE 525 B S BYR, Lt
INEE IR AEAE I, TR IR IR L S R
[0144]  HSRIARAD AT

13
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Algorithm: YieldAlert(target, 1stPolygon, IstAlert)
Begin:
if target is not in the IstPolygon then
if alert msg is not in the IstAlert then
insert an alert msg into the IstAlert,
get the current time.

write target id,time and an alert msg into data base.

end if.
[0145]
else
if the alert msg has been already in the IstAlert then
remove the alert msg from the IstAlert.
write target id,time and a return msg into data base.
end if,
end if.
update alert display.
End.
[0146] ey L& FIE
(01471 sgid oF 5 RAT B b wl img AR RiFE AR, AE R BN T R a8, A2 7™
A EAEE, EREA S IstALert, HAF M AT AL L B I ) B R RSN A
HARL IR,

[0148] 5. 1381 KAT A AR AT 262 (Lon, Lat) , SREUME AT B (10 3 18] v R b

[0149] 5. 20H5F Bbrm L 5B R 248, e & R 5 2w KK &R

[0150]  A/NFragar Bl 5, BB B EE R, AE 585 B2 G A S BT, 53
A FERA T h i AL A5 B FRECY BT [a) I SEm B om 2 i A7l Bt

[0151] 5 KT Emim 5, R 5 B 5 BAIR, AlE R A AR S E, 417, WHER
s

[0152]  fJmREE M M AERE R T — Wi, R DRI PR, B3 ATHESER.
[0153]  HSCHUSIRARE P h

14
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Algorithm: HeightAlert(target, lstAlert)
Begin:
get the terrain height from DEM at (target.lon, target.lat).
set the current height as (target height - terrain height).
if the current height is less than the safe height then
if alert msg is not in the IstAlert then
insert an alert msg into the IstAlert.
write target id,time and an alert msg into data base.
end if.

else

[0154]

if the alert msg has been already in the IstAlert then
remove the alert msg from the IstAlert.
write target id,time and a return msg into data base.
end 1f.
end if.
update alert display.

End.
[0185]  [EAGH 2 E .
[0156] [ A5 152 32 Lk X = 4L AF T, SEm A B B B AR5 A RAT 288 77 AR 2 4
B, VPAR BT CATIRAS X PP 2 7 A EE4E S hList vList A BAF, 53 5l 3 7 3
B AACET A B B ARG SRR $AT B AR S EDIRAS , N B EX B ANBA B, il S AR
H AR B 1 H 525 B, R PRI T .
[0157] 3.1 BEREAGH EbrE Nfalse;
[0158] 3. 23 5E fea m] 1] [f /= 2 R hLis tHh 38 U SR 5 AT BAR R IR &R, 47 Ho
A mmEEARTET ITEREE, W ERAGEZ R G ture, [F] I 2 IR 1A G G 5
[0159] 3. 35E 2 Im) ] [ /i 2 B R vL i s tih 3 Ui AR 5 AT BAR R IR &, 7 Ho
A mmEEARTET ITEREE, ARG ZE RGN ture, [N 26 1EGh A G X 5
[0160] 3. 4% 5

[0161]  A5fhs & & br A ture, AIE SR 5 &[5 B2 AR S BRI, 25 3047, 7EBA B
AT BE S, SRICH AT ) I SL i o o AP 2

[0162]  A3fhs &5 & br i N Talse, BB B 15 B AR, AlE & B 7 1L RS A AT W
R s

15
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[0163] &), BEAER S B T —Wi, EE FE—DRFEVUDHERE, B3| RITIES4
[0164]  FLSZEEIVAIFEFUIT

Algorithm: BarrierAlert(target, hList, vList, IstAlert)
Begin:

set the alert flag as false.
for i from 0 to hList.length() - 1:
if hList[i] is greater than target.h then
0165 set the alert flag as true.
break.
end if.
end for.

if the alert flag is true then

16
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insert an alert msg into the IstAlert.
get the current time.
write target.id, time and an alert msg into data base.
else
if the alert msg has been already in the IstAlert then
remove the alert msg from IstAlert.
write target.id, time and a return msg into data base.
end if.
end if.
reset the alert flag as false.
for i from 0 to vList.length() - 1:
if vList[i] is greater than target.h then
set the alert flag as true.
[0166] break.
end if.
end for.
if the alert flag is true then
insert an alert msg into the IstAlert.
get the current time.
write target.id, time and an alert msg into data base.
else
if the alert msg has been already in the IstAlert then
remove the alert msg from the IstAlert.
write target.id, time and a return msg into data base.
end if.
update alert display.

End.
[0167]  fRAL & & HE
[0168] {15 & 75 B 56 B8 ML AL, 4E 97 W2t s PA Pl 1 stF1yLine , LB )52 € AT B AR
BT A B BT P R A IR R, A IR BN T 2 2, K HEE(E B

17
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At PRI
[01691 6. 1HR4E 24Hl KAT B ARELEE (Lon, Lat) , FRERA I F#E 1stF1yLine h N i 4RI
Wi i (start,end) s
[0170] 6. 247 B AL bR AR e, K VAT B b5 LA doe GBI T 28 o5 1) 28 46 v 2 A (Lon , Lat
High) ¥4t (x,y 2 ) MH , W 1 i 38 AR BRAE 3 A A R /R AAARAH
[0171] 6. 375 AT H AR BT A S4BT mU il LR I BE 75 d
[0172]  6.4FE BRES dje 15 N LAz RR s .
[0173] AR TEHT RS, HE Y1 & B G B2 TS BT, 258 A , £ T
RN 2(5 5, SR B 7] F S 7R o A A0
[0174]  Ed/NT248RE, RS EE IR, HE 2 A ARITEE &0, MM ;
[0175] )5, BEAER AHEH BT Wi, R - DREIPRE R, BRI ATES 4
[0176]  HSEPLEERI BT AIT

Algorithm: YawAlert(target, IstFlyLine, t, IstAlert)

Begin:

find starting and ending points of a line from IstFlyLine according to t.

transform target coords from (lon, lat, h) to (x, y, z).

caculate d.

if d is greater than the safe distance then

o if alert msg is not in the lstAlert then
insert an alert msg into the IstAlert.
get the current time
write target.id, time and the alert msg into data base.
end if.

else
if the alert msg has been already in the IstAlert then

remove the alert msg from the IstAlert.
write target.id, time and a return msg into data base.
[0178] end if.
end if.
update alert display.

End.
(01791 JBIR5, an iR 20 B3 B A FI T 45 2R 150 SBon KAT B AR 22 4 i, W 56 8 RAT B
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BRI AT AT T IR0 2 5 , BB AT (145 e Bk 1T B 0T B 4
OZAIE 252 I ST A BV A 00 A R
(01801 2k, A7V EL 8 S0 7 2 I 6 I A (R e A e P O S 455, 0 2% |-
SR ST AR, T p SR e
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