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M, (t)
bxp

H My, OFIM, 0 (O BIARE =T ENF R ANEB XA T &5 Qe (D)

HIQr, - () MR = A% ENF RIS ANEB X % 93 AR BRI £ A 19RO R

mBORS: FEEEFUTONERNDE, BEEE:

c
Ck tale Ck by ¢k X by c
Q_I)(t) — 2 (ak_x_?)tang’?,?)-l_xck (ak_§'7’7) (29)
§ M, (t)
byxp

(5 WHEIA“RIAE?: h,(t) s%ﬂ93§|9|§94, & 10 Frs.

D x#h
10: VRN LR EE

A | F

RO HNIE:
ELENS, (8) NI Z e S kAN AR M xcz i — 4IRS T AR, B 1EAF = xRl 15

14



EG x GM
Sk(t) == SEGM +SABEF +SFGMD = T‘l‘AF *AB + FD * FG
(a, — x)*tand
= > + xc + (ax — x) (¢, — (ap — x)tanb) (30)

HA S ep S aprr M Spemp 7 AT = EGM 45K ABEF A4 /2 FGMD fTHIAR, 45
G n(®) A1

(31)

LS VP A 7R 5 400 9+
MkEGM (t) * QkEGM (t) + MkABEF (t) * QkABEF (t) + MkFGMD (t) * QkFGMD (t)
MkEGM (t) + MkABEF(t) + MkFGMD (t)
(ar — x)?tand (x + x + a;, by ¢, + 2(cx — (a, — x)tanh)
2 ( 3 12 3 )
Sy (t)
XCy, (%,bz—k,%‘) + (ar — x)(cx — (ar — x)tanB) (a"z-l_ x,%", (G = (a"z_ x)tane))
S ()
RN HEAERLTRNIEREE, &E1EE:
RO

(a, — x)*tand <2ak —2x by ¢+ 2(c, — (ay — x)tanH))
2 3 r 27 3

S (®)
x b, ¢ a.—x b, (¢, —(a, —x)tan®
xck(ak—i.jk.jk)‘i‘(ak—x)(ck—(ak—x)tan9)< "2 ,7k’(k (kz ) ))

Si(t)

Q) =

+

+

5.3 IRAIR MR
5.3.1 BRI R B
1 FET RO AKX BIARE LI 3 R

ETROARNMAIE LR
(D) RIEMAA S EOTE B S AEM I IG i & WAL T AASKIAE .
(2) 7 t B ZI, SRAFXS LA AL AT A, b 1 S lAE R 6 Sl A ik
AT Ry, S AR BT S AR T E N
(3) Hfg—/ A

(a) R ALy P2 v 55 HE 2 i 1) A o =

(b) WRIEHFI I E, AT DRI IR, A4S 20 T8 i T ) S hy (6) s
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(c) RGNS, SiaMESESh, B[RO II, EFH
L AR T AR 28 2T B H il A AR S5

(d) R ARX O AL E N EA AR, FRAF AT AR RAT 2R A 5T
(4) MRAE LT A NS & AT A A B DL BT il A B e S i i, R4S
— ) RAT AR DAL

5.3.2 BRI
2 FEFFOA R SZH S
FF RO A RS LIRS

for box in box_list:
calculate_boxAs
for t in time_interval:
m_list=box_ ms][t]
v_list=box_vs[t]
theta = theta list[t]
for m,vin m_list,v_list:
calculate current m,calculate current v,calculate current V
h=current V/p
if h<=c/2:
if theta<thetal: fFRELE 1 AT mass_center
if thetal<=theta<=theta2: i F = JE A 115 mass_center
if theta>theta2: RS 2 AR T mass_center
if h>c/2:
if theta<theta3: f# FHELIE 1 A 115 mass_center
if theta3<=theta<=theta4: ffi F TLi1JE A 31155 mass_center

if theta>thetad: fFRELTE 2 AR T mass_center
calculate planet mass center

S54RI R
(1) REFOEHE: L0k FaRR E R SR AR, A SC0] 3R 45 21 B I 1] 224k e
OoZE B R TR BRI 2 5 O SR AR S AT R, IR 3 s
3. REFOE

BE x y z &

B, BAEAmAEIEAT
1 1.257e-09 6.285e-10 3.567e-09 .

A

Wms—E N0, B ITLE
2 -2.268e-07 4.661e-08 -1.356e-08 .

A

AP IR, FERral it
66 -0.002 9.8638e-05  -3.050e-05 i
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7200 -0.058 -0.031 -0.106 BE—®

(2) FOER AR : 05T 0oy = 4R 23 A) ) R, SR 00 B 5 B 1) R AR A T AR 4 o A
I, MR AR 2R, FE B VUL SRS (] AR SORAEAS BRI O AR i 28, anfE 11 pr
TNo FLHREAAER Axcll, DARFRNyHh, BEETTIN z Bl 5 DU AEE S IR R K s I
EtHERE . Mt = I BB RIR (EBE), t= 72000 it ik (A,

- 7000

- 6000

- 5000

- 4000

3000

2000

1000

B 11 AT a0 AR L Bl 2R

5.5 #RAVH MRS UE

e, T 2 SR AR B AT T AR AL A R B ER AR O L, AR e =
I BUAR TR, 10 712 ZI AR SCHE AL A 45 AN LA AR [R], 1] DAAE — e R IR AIEAR 3L
(70 IE A M

[FIEST,  E s W 2 Ay i B AR R s, mT DU B e Rt E AR /N, FF 2
—SEMESE, AT AT CAHERT SO 16 3 A1 SR R AL SR (1) 0 AR SCHEAE 1D 5 0o AR A1 i 25
BB 1) SR AR X AN X RIRIE T AT I IR

ARLIEMEE T BN X, y, z B8t BRSSOk 12 Fis. ATREH x,
ys z (AR S a3, AR U (I DT IC 7 A e P AR 0 A i SR A R e

6000 1

00

12: x,y, zZ % 70 s B IS [a] e A2 A4 it 2

TiAk, ARICANTE T NANIAR R AR i 2, B 13 (a) ~ (). HOESEE[R]%
Pl 1 ASSCE R & A
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7000

7000
6000 6000
5000 5000
4000 4000
3000 3000
2000 2000
1000 1000
7000 7000
6000 6000
5000 5000
4000 4000
3000 3000
2000 2000
1000 1000
(¢) (d)
7000
7000
6000
6000
5000
5000
4000
4000
3000
3000
2000
2000
1000
1000

(e)
13: (a) ~ () R 1~6 F 1 6 NHA & 5 BB OAR i 26
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75, [B)E YK AR

6.1 A3 Hr

O R AT 55 1 AT 23 v XRE Yl P 03 R AT B3 7E RAT 83 A% R R (I ER AR 3 0o oz
B A AT WIS R, kot — Bl R, (515 Urdss—n %)
JR ML B ey ()5 HR AR O By (6) RO BRR P BE 5 1 B KIS B B/ o

T I T i ) A3 A, AT R AN MY () B AR A I R AR ST HCAAE R R,
AR ER KATBAE VAT AR T2 L R A A0 H AR R AL, AR E $AT 3875 F RIB Ol T
TS H bR AR AL

6.2 BEAUE ST

6.2.1 AR %A
(1D “HERE"AH: I 55, KOO BRAMAAER 2t F I IRE,
0, () R— AT m B, B,

1, kTt
0.(t) = 32
(t) {&k%ﬁ%W (32)
(2) “FERHEH" AR £2 2 MR AR ENE, £ 3 AR A,
WAE 2. 3. 4. 5 ATELEEFUREBLAL, THAS 1 AAS 6 1R AR 4 B AT 2 A
%5 U, AR RSP, T E R Rk

1325%@32 (33)
k=2

2 < Z;lOk(t) <3, if0,(t) + 04(0) = 2 (34)
2 < Z;lOk(t) <3, if0,(t) + 04(0) = 2 (35)

(3) “HLymBT AL R : BEASIFE — IR A IR AT 60 0o BT + LA—A
TS B R B SR B R CBRALRRD™), 1%L n] LA IA A :
ifO.(t)— 0. (t;.) =1 i=12,..7200—T (36)

i+T
Then, z 0.(t)=T+1, T>59 37)
j=i
(4) QLB AR : PUAS 32y R A 3 B 2 RN OK T B0AE T KAT 28 i i BT 10
CEEAN T DUAS 2 b A8 sk Z () kv B B 2 AR T8RS T ¥AT S I R AU I i &) o [R] A 22
AR, RN AE R AL R 3 B A BE R I AR S AT e kv B PR . T ERIA N
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ZS 0k (t) (M, (ti—1) — My (t)) = Need(t)), i=12,..,7200 (38)
k=2

M, (i) = M, (0) — Z ve(), i=12,..,7200 (39)
j=1
vk (t) < 1Jmax(k) (40)

ER AR LUNeed ()R CATARAELHT ZI T BT 75 ZLIH AR PR, vy ()RR kAR TE
I 20 T AL R AR AT 30/, My () F R4 k AN AR 2t B30 40 1 5
B, Unmax (K) RSB RATMAE SH0H BTl e Bk & IR

6.2.2 HFRER%L

TE VATHRORFE T RBES AR, HAR R AT 2 — B 25O A B ey () 5 # AR R
AL B (6) I BR IR B R e KB B /) e I3 3RIE

D(t) = minmax]| ¢1 () — ¢; (D)l (41)

15 © - & O = {50 -50) + (10 - 720)" + (40 - 20)’

S.t. 1

a 5
1< 0,(t) <2

k=2

2 < ZG 0,(t) <3, if0,() + 04(t) = 2
k=1

2 < ZG 0,(t) <3+ if0,(t) + 0g(t) = 2
k=1

if O, (t;) — 0k (t;—1) = 1,

(42)
z 0,(t))=T+1, i=12,..,7200-T,T = 59
j=i
zs Ok(ti)(Mk(ti—l) - Mk(tl)) = Need(ti), i=12,..,7200
k=2
M, (i) = M, (0) — Z vy i=12,...,7200
j=1
\ vk(t) < vmax(k)
i (®) ={x1(®), y1(¥), z:() } (43)
cz (1) ={x(t), y2(t), z,(t) } (44)

Hrx, (8), y1(b), 2, ()RR ARG MR OB B 25 [FARKR, x5 (E), v, (8), 2, ()
TN BRI O B 1) 7S TR A AR

6.2.3 B B irAL IR

T ), TR RATEAEA BN 510 AR /2 (0,0,0), B, &AM AEH
SO O B o ABRBEM, (8) 275 56 e AN IR FE N 20 ¢ B0 AR ot 2 B0 R 8, iDAR 1~6 1Y
DT o ST IHAR 00 BT E AR R 850kg/m3, BRI A X, mIASIHAE i AR
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Vi (t) = Néks(g)

PR R 1 Rt B KL A A, XS R AE K = o N ag . by s ¢, BRIRAARAA
B4 LA JBE T AP P 753 o T P 8 P e (6) « VIS ERI R0 Qe (), MTTT T HE 5 HH QAT B8 5 44 14
’D"fﬁEC_l)(t):

(45)

h (1) = mﬂik—&( (46)

. R () —
Qr(t) = <xkrykfzk + %) (47)
&) = mo * 0 + Yp—q My (t) Qi (t) (48)

mo + Yooy My (t)

THEHEM, () M Qr(t). Qe M (OWE, M, (¢) ki g g, i Hng
B I ZI &SI AE BT S ORI B (5% AT AR A A R B 00 BRI, TR A%
OVFE T Bt 4 B B fit vt 3 JBE T ENAE

FERTRIEPT B A SCR 2 WE EIR 2R H AR B, Bevh— SRR e i
SR, oAbty SRS LS AL AN RN 2R, AN RN AR T 1 DU e ik S T

6.3 BEABIR AR
IR, ATLAFI RS 34 Pl R AR A A . BARTTE TR 4:
R4 WL AT I A 3R
iR iRy

BFEHE (40D [2). [3]. [4). [5]
[1, 2). [1, 3) [1, 4) [1, 5]
[2, 3). [2, 4). [2, 5) [2, 6).

AL (14 F) [3, 4). [3, 5). [3, 6]
[4, 5). [4, 6]
[5, 6]
(1, 2, 3. [1, 2, 4). [1, 2, 5) [1, 2, 6]
[1, 3, 4). [1, 3, 5). [1, 3, 6]
[1, 4, 5) [1, 4, 6]

=Fftm (16 FD [1, 5, 61
[6, 2, 3). [6, 2, 4). [6, 2, 5]
[6, 3, 4). [6, 3, 5]
[6, 4, 5]

UNARANG JE Rt i [ 2 RO Byl B A, RIASK (360 ~(40), N&—#F
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34 Fpft A G, 7200 B0 A A 3472000 ML, X — MEEON TR, X DA SR
B AR . RIUEAR SO TE T I AMAYE,  TT DATE RS AT 6 R 1 B 1) PN 75 20T AUl St A o

6.3.1 AR

(1D “yf AR BN AL I RFEEIKONT (T RATIRHG 7200 1Y
RO, RIREAS AR B AL I KA R F T AN FT;

(2) “HMFHLEERREE” B¥: o 1% 2 SN S SsE T, Aok, mR 1
SIMAEAD 2 Sy E i, B 2 SIS AN 1 S s A, T 1
SIMA LA 2 S At A, S 1 S AR DR . 5 SIhAE AT 6
5 YA 7 2

(3> “yhFEgt LBl Bi: 9F 2 NMAE ARSI, A SO P AN AR 2
TX B T P 242 R[] 5 1 A e A3 (] B A

(4 “mfaftl R R WA~ 24, B R RSIHLLH &S R SHLEFER
TR

6.3.2 HiL B -2 REE

KRILEIFAZ O N 2L, SORIERT IR R S s AR, (B —E e f3 B A i
el SCHE R DT O SRR IR R .

MR FR LA AR AN E bR E, A E MR ORI £ — TR RN, EH—
™ fe I AT BL it 28 5 B VRO, Sl 75 15T (1] B P Joia O R U B P e R e /)y, L3 KAT 45

N

[

R SEIL R B R T
50 HT 0 AR AT AR Sk ) 32 SR
T 200 BAR B R AT SR Ak SR R 2 A B

(1 JEREET, Wia: AT 60 HoN 7200 FIKESIK List ;

(2) &FE 34 Pt A A Groups I —Ff;

(3) WkrFRMAEE N 1, RIEFRHAEEEN O;

(4) W G2 A AL, 52, e %A AR S, (0
ST RANHFEMIE LS oy gine (O): AR, W% B 52 BUA XS 2H 2 i 48 B0
FEHEAT 0T 5

(5) A 10 B2 2 75 1 T T A by BE 20 01 2 A1 CPUAS =3 FE Y
At BE 2 AR T S T RAT A T R AR R B s AN A Bt v P AN e
Az M AEZ B E s & EIRD;

(6) For 25 (i 1] pir el et B2 5 AN/ T 05

(7)) N5 FIR AR AT # 2, WISz A 20 S 1500 T B4 I 1 )
e INIER
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(8) i WK 2B 1 e KAE A e /MEL

DA NN s -
R 6: FET 00BN TSI A Oy AU
T 500 BAR B AT S5 B SRms DR 10AS

for T in List:
for item in Groups:
EHHIMAR: 0,=1 or KikH:0,=0;
if B AR
Si(t) = Sengine(t)
else:
Sk(t) = ratio * Sengine (®)
if sum (5, (£))< Sengine(t) or Si(t) > Spmax(k) or My (t) <O0:
break
else:
RFERD (L)
5 min(D(t))
1% max(min(D(t)))

6.4 FRRILE R
6.4.1 R ¥
ASCAE ] Python 18 5 SEHL 1 BRI TR, 1 o0 AT TR BR AR . A0

R FAA/NT 60 Ho 7200 BIRIEC I T A TS L3 TANSKAR, BT E O
DR R B PR e KB, 759 30BN T IS T B 1) JR) 30 e P i o

SEIR R KA RS A N A & S EUT O AR, THIAETE RN 60~90. 7E 60~90
LRI, A S A BRSO B EE B R E . 45 R WK 14 o, 3T =85
B, 5 G BR B B S KA B B

0.40 °
0.35
0.30 ° ¢ °

0.25 °
0.20 o

0.15 1 g

0.10 4

14: AS[ETEUE S AR5 o R 2 25 F) o A AR B 1]
T = 85I, 6 MMAE& Bt th 2 & 15 () ~ () Fows, LAt & 16 .
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(a)

16
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(¢)

2000

12

0.8

0.6

0.4

0.2

I — 0
4000 6000 8000

(e)

] " |
0 2000 4000 6000 8000
(b)
0 2000 4000 6000 8000
(d

0

2000 4000 6000 8000

()

15: (a) ~ (F) 73 RIXE R 1~6 51 6 AMAR % B Bt 5 iih 24
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18

1.6
1.4
1.2
1 Kl \ b
0.8 ﬂ
(
0.6
0.4
1
0.2 Hﬂ :
0 | 1]
0 1000 2000 3000 4000 5000 6000 7000 8000
—— 1 S AR E (kg/s) 25 HAE MR E (kg/s) 3 EIMEE (kg/s)
A4S HEHIEE (kg/s) 55 HAA MR E (kg/s) 65 A iR (kg/s)

B 162 6 /IR R A il 235 1
4 A AR 12 A th 240 B 17 B -

2.5

15

0.5

0 1000 2000 3000 4000 5000 6000 7000 8000
17: DUAS 32 yoh R A e ok 32 by 28

RAT AR BRI o O 5 BEAR BT 0o B B B ORAE D 0.089183 DK, IR KAT A KAT 4982 1,
JF 0 AR AR R (-1.8139, -0.0678, 0.0316).

4 ATHFE B E A 6441.52421 T8, DAV E IR T KAT AR BT 75 BRI =

6.4.2 R EE5

SREPTA: XTI A S A R, AR T IR SRR R AR T, R
7 B PR AR o R B B A /NI 6 AN THIAE (v SR, 4l ISR AR 4 SR a0k 7.
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7. I A R R

=R ER
gyt AT SR RATIE R 6 NIl % B Akt R e 42 & 15
25 HRAT AR RAT I AR 4 A 3T AE ) e A v T R 2 & 17
TRAT A 5 o5 AR 0 B B I A R AE s 0.0891m
g5 4 AR S 6441.52421kg
W 6 /it R P Aok B8 I TR P A AR =895

6.5 FREH BRI UE

BRI BEAIE T2 EARILAE B 7 TH -

(1) 5T FE P P i 3 P A 75 R o 12 v 4 2 5 rb Bt e 1 Bt v &b PR

(2) AEERZIT 4 A>3 A0 e Ah s B R 5 R T4 T K LR FE IR B

NTHAE (1D, WE 15, £ 8 18 1~6 AN SLPrImEE 23R8 1.1, 1.7,
1.69945. 1.4, 1.59643. 1.1, 354K TPt — A 45 H A vehn 48 40 spe R L T 2 PR 1.1 1.8,
1.7. 1.5, 1.64 1.1,

R 8: Bty B v AR s R R B L

X bt 3 R RAITHHMBERREHEE (BACh: T3/
SERR AL 1.1 1.7 1.69945 1.4 1.59643 1.1
At _EFR 1.1 1.8 1.7 1.5 1.6 1.1

5

N THAE (20, A 18 aTLAE Y, AT S AOFEIE E i 2k 5 4 A>T uh A6 r) fh il s 2
2k se am A, R RAT 4R AE— ELIRAS 78 2 AU, FRATAOREA R rl SEVEARH 4 VLRI 2,
RPN SN PS BU 1 i

3

2.5

2

15

1

0.5

0 1000 2000 3000 4000 5000 6000 7000 8000
— AN EHFERFIHE E (kg/s) TR MR E (kg/s)

18: DU AR B 5 R AT 38 M6 (0 T80 20 b i 2%

26



+. Bl =K

7.1 R Hr

CL I AT 45 1 AT 85 TF R 6 13 B s A AT B8 7E AT B3 A bR 2R A R AR O for
B 7R AT BB ARFRF IR SRR, ) 8 = SR b e 5 e AR B SR A1 6 A
ARV LR H B L R eE, AR AT — I 2 PO AL B (6) S EAR O AL B
C5 () IBR FRE & [ B RAEIA B /N o WIB AT, i I BTSSR & — A B AR Ak il
7.2 BERIE T

7.2.1 4R %A

CSFR R T2 [ B =7 ) 1 (SRS BT T — A2 At Wla i =R Jn,
AT EE AT, 6 ANMAE T IR AR S B E/DH 1m3. CAIIMIE N 850kg /m3, LA
ZLIREEN TAE 7200 DI, 6 ANMAR R R S E R i E 2D H 850kg. HkANMAE
SR EIHEAM,, K% B ARl fEE: ERIEA:

6

M, (7200) > 850 (49)

k=1
AIETIXFERE G 6 ANAR T 0 B 2 2D N AT B B 8] Y IR S AR =
55 BT A i B0 ot B R AN o ARBC AR BT 4R SR M, TR BN R O T %
Kt 2SS A . R, TREHELIT LR
(2) “PhAE I ERR 29T &AM AR 7 Be B B A REE AR I BRI 2
T BE Y 850kg/m>, BN MA RIS S0 M Nag s b ¢, BIILIZARFTRIEN:
M, < 850 * a; * by, * ¢, (50)
(3) “WlE > BC AL A WA B, 70 208 AR o B B B R N 1% 55 T 4R
Sl . RILN:

6
M. = M, (6D
k=1

(4) “BIEIFL AR srBeIa, KAT & A 5T0 2R AT REMLIEI O I 21 1 BEAR KAT 435
Lo £ 0 W2 AT AR B 0 N (X0, o, 20)» AT AR Mg, SRk Ex. y. Z4i
T B BRI N X Yies 2z IRIEFO AT, FIERILLT 3 AN R 2 12
WA

216c=1 M x,

——=x (52)
my + M, 0

22=1 My

_— = 53
mg + M, Yo (53)
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M
22=1Mk Z + 850 = akz* by,

my + M, — % 54
W A BRI R, AR SOl A B B R AR, (A0 A 0 R Bl
0 I 21 B AR BT 0 o
7.2.2 BineRH
(1 Bip—:
N T TG R 73 BC SRS B AR 2R AT A5 0, 5 0 I 2 RAT 28 BAR 0o AR R
PRBSR AT RERIERIE, 1% H AR AT RIS N
D) = min, 1% (0)~ & Ol
( i M, (7200) = 850
Mkk;1850 * Qy * by * Cp
6

Mk = MO
k=1

y
s.t.3

M )
850 *a;, *b
22=1 Mk Zy + k2 k (55)
21(3=1 M xy 22=1 My

¢1 (0) =4 , ,
my + M, my + M, my + M,

¢ (0) ={xo» ¥o - 2o}

(2) B

TE VATHRORFE T RIES AR, HAR R AT 2 — B 25O A B ey () 5 # AR R
O B, () HBR ER R 25 1 f R AB IR B e /N o T E IR N
D() = minmax]|| ¢1 () — ¢; ()l (56)
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[ 6

M, (7200) = 850
k=1
M, <850 * a; * by * i
6
Mk - MO
k=1
22=1 M x,
e
5.t Z%'+1Wo (57)
Yk=1 My _
my + M, Yo
M, c
850*a, *b, 'k
22=1Mk Zy + k2 I
\ my + M, = %0

7.3.3 B B in AR
(D $txt Bfs—: ZH#EE
ZEor SRR (FRIFR DE H920)0 , e — Rt T REAAR AR 22 2 M BE A LR A AR 5
o ACAEIZE D REACSEIE, AT )€ B AT 46 Tl 570 P SRR
ZE AR D JR AT
R 9: ENPACKETAZ D IR
ESMMUBERZ LSRR

(1) ERRATIE P
(2) ZF#AE. M EArAUH A LR T S I 0T 122 3 K s
(3) A ARAF PSS SO INARAR (1 2 A1
(4) JEFIRIF. B H AR R EX PP R AOEAT BB PRI R R 2% AR
AR
(5) BEREPATAS . CCHIEFRIE, HRE R R
(2) s ER=: FEES—FOHEE
T QAR AN H bR R S, w] U G A da i B (0 > PO S S, S R R R
P SRS L FERE, AT LORAG — B Rl L A Bl SRm,  IF45 20 o R 3 5 e KA AR 3

/IME..

Hin) @ NE A, = m]E e Ed 7 A AL VA AR B da T S0 TE SR .
7.3 IRAR AR

7.3.1 BB B

% 10: ) SRR D TR
] R = SR AR DD B
(D) #d Z A EES R B AR EE R, 1E NI =007 %
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(2) Ke e B BT S N il — 5Lk, tHRAEAS T IR TE) Y ) e e it
T2 S AN R, A 2 B 1) P Ao R G 5 1) e KA A /)5

(3) REEEA T KB R EAHE, 1FIL g,

(4) HZAAE My BUEBEAT SRS, SRAGEEA Mo X LA 5O R 3 8 e K fE
(IR /IMEL,  JEFERL/AN IR Co B B X S (AT 46 T B 00 BC 5 SRAE AR 20 B T 26

7.3.2 RIEARFE M BUVE T FIRR R B & KB
RIGERATEHAZANAE My BUE T SZ6, SRIFEEAS Mo X B 157 U Wk 2 20 25 B K AE 1)
B/ME, SEIRZE R 19 Bk
0.3

0.25
0.2

0.15

0.1

0.05

0
7500 8000 8500 9000 9500
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10.1 A & —BESRAEAES

import xlrd

import xlwt

import math

ME: AR 1 SIELE AR 2, AR 6 WAL AR 5, WA 2, 3, 4, SRR
kL

record_cal =[0,0,0,0,0,0,0,0,0]

#xyz il zbc # LA m A AL

box1 xyz=[8.91304348, 1.20652174, 0.61669004]
box2 xyz =[6.91304348, -1.39347826, 0.21669004]
box3 xyz = [-1.68695652, 1.20652174, -0.28330996]
box4 xyz =[3.11304348, 0.60652174, -0.18330996]
box5 xyz = [-5.28695652, -0.29347826, 0.41669004]

z=[-
= [-2.08695652, -1.49347826, 0.21669004]

box6 xyz
box_xyzs = [box] xyz, box2 xyz, box3 xyz, box4 xyz, box5 Xyz, box6 xyz]

box1 abc
box2 abc=1[2.2,0.8, 1.1
box3 abc=[2.4,1.1,0.9

=[1.5,0.9,0.3
[
[
box4 abc=[1.7,1.3,1.2
[
[

]
]
]
]

box5 abc=[2.4,1.2, 1]
box6_abc=[2.4, 1, 0.5]

box abcs =[box1 abc, box2 abc, box3 abc, box4 abc, box5 abc, box6 abc]

box xyz0s =[]
for j in range(6):
box abc =box_abcs|[j]
box_xyz = box_xyzs[j]
box x0 =box xyz[0]- 0.5 * box_abc[0]
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box y0 =box xyz[1]-0.5 * box_abc[1]
box z0 =box_xyz[2] - 0.5 * box abc[2]
box xyz0s.append([box_x0,box_y0,box_z0])

planet mO = 3000 #kg

ru = 850 #kg/m"3

box vs=[0.3,1.5,2.1, 1.9, 2.6, 0.8] #m"3
box ms =[]

for i in range(6):

box ms.append(box_vs[i]*ru)

box_mass_centers = [[1,[1,[1,[1,[1.[1]

def calMassCenterOfSingleBox(h, theta, a, b ,c):
print('tan_theta:'+str(math.tan(abs(((theta/180)*math.pi)))))
if theta == 0:#% ¥
print("FEJE")
record cal[0] =record cal[0] + 1
return [a/2,b/2,h/2]
if theta >0 :
tan_theta = math.tan((theta/180)*math.pi)
# if a*tan_theta/2 < h and a*tan_theta/2 <= (c-h): ##JF 1-1E

if (h>c/2 and tan theta <= (c-h)*2/a) or (h<=c/2

tan_theta<(h*2)/a):
print(‘BHJE 1-1E")
record cal[1] =record cal[l1]+ 1
mass_center _rect = [a/2, b/2 ,h/2-a*tan_theta/4]
mass_center_tria = [a/3, b/2, h-a*tan_theta/6]
m_rect = (h-a*tan_theta/2)*a
m_tria = a*a*tan_theta/2
# print(str(m_rect + m_tria)+' '+str(a*h))
mass_center_sum = [0,0,0]

for i in range(3):

and
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mass_center sum[i] = mass center rect[i]*m rect +
mass_center_tria[i]*m_tria

return [k/(m_rect+m_tria) for k in mass_center sum]

if h<=c/2 and tan_theta>=(h*2)/a and tan_theta<=pow(c,2)/(2*a*h):
#=ME 1-1E
print(' = fAJE 1-1E"
record cal[2] =record cal[2] + 1
mass_center_tri = [pow(2*a*h/tan_theta,0.5)/3, b/2,
pow(2*a*h*tan_theta,0.5)/3]
return mass_center_tri
if h>c/2 and tan_theta>(c-h)*2/a and tan_theta<pow(c,2)/(2*a*(c-h)):
#1LIA 1-1E
print(' TLIAJE 1-1F")
record cal[3] =record cal[3]+ 1
X = a - pow(2*a*(c-h)/tan_theta,0.5)
mass_center_rectl = [x/2, b/2, ¢/2]
m_rectl = x*c
mass_center _rect2 = [x/2+a/2, b/2, (c-(a-x)*tan_theta)/2]
m_rect2 = (a-x)*(c-(a-x)*tan_theta)
mass_center_tria = [(a+2*x)/3, b/2, c-2*(a-x)*tan_theta/3]
m_tria = pow(a-x,2)*tan_theta/2
# print(str(m_rectl + m_rect2 + m_tria) +'' + str(a * h))
mass_center_sum = [0, 0, 0]
for i in range(3):
mass_center sum[i] = mass_center rectl[i] * m rectl +
mass_center_rect2[i] * m_rect2 +mass_center tria[i] * m_tria

return [k/(m_rectl+m_rect2+m_tria) for k in mass_center sum]

# if (h<=c/2 and a*tan_theta/2>=h and 2*tan_theta*a*h>pow(c,2)) or
(h>c/2 and (h+a*tan_theta/2) >= c and tan_theta*2*a*(c-h)>=pow(c,2)): ##f & 2-1E

if (h <= c¢ /2 and tan_theta > pow(c, 2)/(2*a*h)) or (h > ¢ / 2 and
tan_theta >= pow(c, 2)/(2 * a * (c - h))):
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print(#HJE 2-1E")

record cal[4] =record cal[4]+ 1

# mass_center rect = [a*h/2*c-c/4*tan_theta, b/2, ¢/2]

x = a*h/c-c/(2*tan_theta)

mass_center rect=[x/2,b/2,¢c/2]

m_rect = a*h - pow(c,2)/(2*tan_theta)

mass_center_tria = [x + ¢/(3*tan_theta), b/2, ¢/3]

m_tria = pow(c,2)/(2*tan_theta)

# print(str(m_rect + m_tria) +''+ str(a * h))

mass_center_sum = [0, 0, 0]

for i in range(3):

mass_center sum[i] = mass_center rect[i] * m rect +

mass_center_tria[i] * m_tria

return [k/(m_rect+m_tria) for k in mass_center sum]

#return[a/2,b/2,h/2]

if theta <0 :

theta = abs(theta)

tan_theta = math.tan(((theta/180)*math.pi))

if (h>c/2 and tan theta <= (c-h)*2/a) or (h<=c/2 and

tan_theta<(h*2)/a):

#ifa * tan theta/2 <hand a * tan_theta/2 <=(c - h):
print(‘BHJE 1-11")
record cal[5] =record cal[5]+ 1
mass_center rect=[a/2,b/2,h/2-a*tan theta/4]
mass_center tria=[2*a/3,b/2,h-a* tan theta/ 6]
m_rect=(h-a* tan theta/2)* a
m tria=a* a* tan_theta/2
mass_center_sum = [0, 0, 0]
for i in range(3):

mass_center sum[i] = mass_center rect[i] * m rect +

mass_center_tria[i] * m_tria
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return [k/(m_rect+m_tria) for k in mass_center sum]

if h<=c/2 and tan_theta>=(h*2)/a and tan_theta<=pow(c,2)/(2*a*h):
print( = TE 1-11")
record cal[6] =record cal[6] + 1
mass_center tri = [a-(pow(2*a*h/tan_theta,0.5)/3), b/2,
pow(2*a*h*tan_theta,0.5)/3]

return mass_center_tri

if h>c/2 and tan_theta>(c-h)*2/a and tan_theta<pow(c,2)/(2*a*(c-h)):
print( FLIATE 1-11")
record cal[7] =record cal[7]+ 1
x=a-pow(2 *a* (c-h)/tan_theta, 0.5)
mass_center rectl =[a-x/2,b/2,c/2]
m_rectl =x *c
mass_center rect2 =[a/2-x/2,b/2,(c-(a-x) *tan_theta)/
2]
m_rect2 =(a-x) * (c-(a-x)*tan_theta)
mass_center tria=[(2*a-2*x)/3,b/2,c-2*(a-x)*
tan_theta / 3]
m_tria = pow(a - x, 2) * tan_theta / 2
# print(str(m_rectl + m_rect2 + m_tria) +'' + str(a * h))
mass_center_sum = [0, 0, 0]
for i in range(3):
mass_center sum[i] = mass_center rectl[i] * m rectl +
mass_center_rect2[i] * m rect2 + mass_center_tria[
i] * m_tria

return [k/(m_rectl+m_rect2+m_tria) for k in mass_center sum]

# if (h<=c/2 and a*tan_theta/2>=h and 2*tan_theta*a*h>pow(c,2)) or
(h>c/2 and (h+a*tan theta/2) >= c and tan_theta*2*a*(c-h)>=pow(c,2)): #1#: J
if (h <=c /2 and tan_theta > pow(c, 2) /(2 *a * h)) or (h>c /2 and
tan_theta >= pow(c, 2) / (2 * a * (¢ - h))):
print(‘BHJE 2-11")
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record cal[8] =record cal[8] + 1

mass_center_rect = [a - a*h/(2*c) + ¢/(4*tan_theta), b/2, c/2]

m_rect = a*h - pow(c,2)/(2*tan_theta)

mass_center_tria = [a - a*h/c + c¢/(6*tan_theta), b/2, ¢/3]

m_tria = pow(c,2)/(2*tan_theta)

# print(str(m_rect + m_tria) +''+ str(a * h))

mass_center_sum = [0, 0, 0]

for i in range(3):

mass_center sum[i] = mass_center rect[i] * m rect +

mass_center_tria[i] * m_tria

return [k/(m_rect+m_tria) for k in mass_center sum]

#return[a/2,b/2,h/2]

def calMassCenters(weight vs, theta):

massCenters = []

for i in range(6):
weight v =weight vs[i+1] #kg/s i & A4H &
delta m = weight v * 1
m_current = box_ms[i] - delta m
box ms[i] = m_current
Vv_current = m_current/ru
box vs[i] =v_current
box_s=v current/box_abes[i][1] #4 Hif F i {40 [ FX
h =box_s/box_abcs[i][0] #UR theta=0, T35 H A I =
print('h:'+str(h))
print(‘a:' + str(box_abcs[i][0]))
print('c:'+str(box_abcs[i][2]))
massCenter = calMassCenterOfSingleBox(h, theta, box abcs[i][0],

box abcs[i][1], box abcs[i][2])

print(massCenter)
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for p in range(3):
massCenter[p] = massCenter[p]+box_xyzOs[i][p] #¥ A x R %
BB LLRAT A 5L AL R 2
box mass_centers[i].append(massCenter)
massCenters.append(massCenter)

return massCenters

weight data=xIrd.open_workbook('data/JH 5 {1 il i £ . xIsx")
weight table = weight data.sheets()[0]
#print(weight_table.row_values(7199)) #7200 2% %\

W TR

# print(weight data.keys())

# print(weight data['i [7](s)'])

theta data=xIrd.open workbook('data/ ¥ 47 #8 Jff{fll 1 .x1sx")
theta_table = theta data.sheets()[0] #7200 2% % #&

# I — workbook 1% B JwhiL

result_book = xlwt. Workbook(encoding = "utf-8')

# 1% —> worksheet

result_sheet = result book.add sheet('mass_center')
result_sheet.write(0, 0, label="t/s")
result_sheet.write(0, 1, label="x")
result_sheet.write(0, 2, label="y")
result_sheet.write(0, 3, label='2")

# 5 excel

# ZHNN 1T, FI, 1E
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# print(weight _table.nrows)
# planet mass centers = []
for i in range(weight table.nrows-1):
weight vs = weight table.row values(i+1)
weight vs[2] = weight vs[2] - weight vs[1]# VA 1 $i&45 AR 2
weight vs[5] = weight vs[5] - weight vs[6] # THAH 6 HliLZaHAH 5
theta = theta table.row values(i+1)[1]
print(‘index:'+str(i+1))
mass_centers = calMassCenters(weight_vs, theta)
# print(box_ms)
sum_m = 3000 #HEEN AT A IO
sum_mass_center = [0,0,0] #*sum_m
for k in range(6):
mass_center = mass_centers[k]
# print(mass_center)
m = box_ms[k]
sum _m=sum m+m
sum_mass_center = [d+m*n for d,n
zip(sum_mass_center,mass_center)]
mass_center_planet = [t/sum_m for t in sum_mass_center]
result_sheet.write(i + 1, 0, label=str(i+1))
result_sheet.write(i + 1, 1, label=str(mass_center planet[0]))
result_sheet.write(i + 1, 2, label=str(mass_center planet[1]))
result_sheet.write(i + 1, 3, label=str(mass_center planet[2]))
# print(record_cal)
# DRAF

result book.save('mass_center result.xls')

for p in range(6):
box mass center = box mass_centers[p]
result_book = xlwt. Workbook(encoding="ut{-8")
# 1% —> worksheet

result_sheet = result_book.add sheet('mass_center')

in
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result_sheet.write(0, 0, label="t/s")

result_sheet.write(0, 1, label="x")

result sheet.write(0, 2, label="y")

result_sheet.write(0, 3, label='2")

for 1 in range(len(box mass_center)-1):
mass_center = box mass_center]i]
result_sheet.write(i + 1, 0, label=str(i + 1))
result_sheet.write(i + 1, 1, label=str(mass_center[0]))
result_sheet.write(i + 1, 2, label=str(mass_center|[1]))
result_sheet.write(i + 1, 3, label=str(mass_center[2]))

result_book.save('mass_center box '+str(p)+'.xls")

10.2 A & — BESRAEARES

#

3],

4],

import pandas as pd

df plane v =pd.read_excel('FF 3-10 & 2 %4 xIsx', sheet name=0)
df plane c_gt=pd.read excel('Ff# 3-1a1 @ 2 £ xIsx', sheet name=1)
plane v = df plane v['FEiH % & (kg/s)"].tolist()

# while plane v[0] == 0:

plane v =plane v[1:]

plane ¢ gt x =df plane ¢ gt['X Afx CK) ']
plane ¢ gt y=df plane c gt'y AFxr CK) ']
plane ¢ gt z=df plane c_gt['z 2Fr CK) ']
plane ¢ gt = [(plane c gt x[i], plane ¢ gt y[i], plane c gt z[i]) for 1 in
range(len(plane ¢ gt x))]

total _time = 7200

sum 1=0

beiyong_per =0.700

favor = 0.09

good_percentages = []

for split_time in range(60, 90):

# if total time % split_time == 0:
percentages = [0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9]
final max_min_dis = None
choices = [[2], [3], [4], [5],
(2, 3], [2, 4], [2, 5], [3, 4], [3, 5], [4, 5], [1, 2], [1, 3], [1, 4], [1, 5], [6, 2], [6,

[6, 4],
(6, 51, [1, 2, 6], [1, 3, 6], [1,4,6],[1,5,6],[1, 2,3],[1, 2,4], [1, 2, 5], [1, 3,
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[1,3, 5],
[1,4,5],
[6,2,3],[6,2,4],[6,2, 5], [6, 3, 4], [6, 3, 5], [6, 4, 5]]
upper bounds=1[1.1,1.8,1.7, 1.5, 1.6, 1.1]
box_centers = [(8.91304348, 1.20652174, 0.61669004),
(6.91304348, -1.39347826, 0.21669004),
(-1.68695652, 1.20652174, -0.28330996),
(3.11304348, 0.60652174, -0.18330996),
(-5.28695652, -0.29347826, 0.41669004),
(-2.08695652, -1.49347826, 0.21669004)]
box_sizes = [(1.5, 0.9, 0.3), (2.2, 0.8, 1.1), (2.4, 1.1, 0.9), (1.7, 1.3, 1.2), (2.4, 1.2, 1), (2.4,

1, 0.5)]
box_max_volume = [344.25,
1645.6,
2019.6,
2254.2,
2448,
1020]
last oil =[255,
1275,
1785,
1615,
2210,
680]

best oil = None
kexin_flag = True
begin_time =0
while begin_time + 60 <= 7200:
final choice = None
min_dis = None
oil_map = {}
v_best =]
best dist =]
end time = min(begin_time + split_time, 7200)
# print(begin_time)
need oil = sum(plane v[begin time: end_time])
for choice in choices:
oil = [item for item in last_oil] # ANREATIREMEWILHIL
v=[]
max_dis = None # XML A1) 60s B #E B i KAE
choice tmp dist =[]
if len(choice) == 1:
v=[]
# — I
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box_size[2])/2))

oil, box_sizes)]:

- ¢[2], 2)) ** 0.5

box_i= choice[0] - 1
B IR
if upper_bounds[box_i] < max(plane v[begin_time:end time]) or \
oil[
box_i] < sum(plane v[begin_time:end time]):
continue
else:
for i in range(begin_time, end_time):
v.append([plane v[i]])
oil[box_i] -= plane v[i]
c=10,0,0]
for vec in [(m * box_center[0], m * box_center[1],
m * (box_center[2] + (m / (

850 * box_size[0] * box_size[l]) -

for (box_center, m, box_size) in zip(box_centers,

c[0] += (vec[0] / (3000 + sum(oil)))

c[1] += (vec[1] /(3000 + sum(oil)))

c[2] += (vec[2] / (3000 + sum(oil)))
¢ _gt=plane c gt[i]

dis = (pow(c_gt[0] - c[0], 2) + pow(c_gt[1]-c[1],2) + pow(c_gt[2]

if max_dis is None:
max_dis = dis
else:
max_dis = max(max_dis, dis)

choice tmp_dist.append("%d, %s" % (i, max_dis))

elif len(choice) == 2:

if choice ==[1, 2] or choice == [2, 1]:
v={]
choice =1, 2]
box i a=1-1
box i b=2-1
if upper_bounds[box_i b] < max(
plane v[begin time:end time]) or oil[
box i b] <sum(plane v[begin time:end time]):
continue
for 1 in range(begin_time, end time):
v_b=plane v][i]
v_a=min(v_b * beiyong_per, upper_bounds[box i a])
if oil[box i a]-v a<O0:
# BT
v.a=0
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oillbox i a]-=v_ a
oil[box_i b]-=(v_b-v_a)
v.append([v_a, v_b])
c=10,0,0]
for vec in [(m * box_center[0], m * box_center[1],
m * (box_center[2] + (m / (
850 * box size[0] * box size[l]) -
box_size[2])/2))
for (box_center, m, box_size) in zip(box_centers,
oil, box_sizes)]:
¢[0] += (vec[0] / (3000 + sum(oil)))
c[1] += (vec[1] /(3000 + sum(oil)))
c[2] += (vec[2] / (3000 + sum(oil)))
c_gt=plane c gt[i]
dis = (pow(c_gt[0] - c[0], 2) + pow(c_gt[1]-c[1],2) + pow(c_gt[2]
- ¢[2],2)) **0.5
if max_dis is None:
max_dis = dis
else:
if dis > max_dis:
max_dis = dis
choice tmp dist.append("%d, %s" % (i, max_dis))
elif choice == [5, 6] or choice == [6, 5]:
choice = [6, 5]

v={]
box i a=6-1
box i b=5-1

# print(upper_bounds[box_i b])
# print(max(plane v[split time * split iter: split_time * (split_iter +
DD)
if upper_bounds[box i b] < max(
plane v[begin time:end_time]) or oil[
box_i b] <sum(plane v[begin time:end time]):
continue
for i in range(begin_time, end_time):
v_b=plane v[i]
v_a=min(v_b * beiyong_per, upper_bounds[box i _a])
if oil[box i a]-v_a<0:
# BT
v.a=0
v.append([v_a, v_b])
oil[box i a]-=v_ a
oil[box i b]-=(v. b-v_ a)
c¢=10,0,0]
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box_size[2])/2))

oil, box_sizes)]:

- ¢[2], 2)) ** 0.5

for vec in [(m * box_center[0], m * box_center[1],
m * (box_center[2] + (m / (
850 * box_size[0] * box size[l]) -

for (box_center, m, box_size) in zip(box_centers,

c[0] += (vec[0] / (3000 + sum(oil)))
c[1] += (vec[1] /(3000 + sum(oil)))
c[2] += (vec[2] / (3000 + sum(oil)))
¢ gt=plane c gt[i]
dis = (pow(c_gt[0] - c[0],2) + pow(c_gt[1]-c[1],2)+ pow(c_gt[2]

if max_dis is None or dis > max_dis:
max_dis = dis
choice tmp_dist.append("%d, %s" % (i, max_dis))
elif 6 not in choice and 1 not in choice:
box_i_a = choice[0] - 1
box_i b= choice[1] - 1
best max_dis = None # percentage ZHil#r, B KAE F /N H—Ff

best ¢ oil=None # {RAFH A H/DHITT E R &
v_tmp_best =[]
good_percentage = None
dist_best =[]
for percentage in percentages:
v_tmp =[]
dist_tmp =[]
tmp max_dis = None
¢ _oil = [item for item in oil]
flag = True
for i in range(begin_time, end time):
v_a = percentage * plane v[i]
v_b = (1 - percentage) * plane v][i]
v_tmp.append([v_a, v_b])

if upper_bounds[box i a]<v_aorupper bounds[box i b]<

flag = False
break
elif ¢ oil[box i a]-v_a<0orc oil[box i b]-v b<0:
flag = False
break
else:
c oil[box i a]-=v_ a
¢ oil[box i b]-=v_ b
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c=10,0,0]
for vec in [(m * box_center[0], m * box_center[1],
m * (box_center[2] + (m / (
850 *  box size[0] *
box_size[1]) - box_size[2]) / 2))
for (box center, m, box size) in
zip(box_centers, oil, box_sizes)]:
c[0] += (vec[0] / (3000 + sum(c_oil)))
c[1] +=(vec[1]/ (3000 + sum(c_oil)))
c[2] += (vec[2] / (3000 + sum(c_oil)))
¢ _gt=plane c gt[i]
dis = (pow(c_gt[0] - c[0], 2) + pow(c_gt[1] - c[1],2) +
pow(c_gt[2] - c[2],

2)) ¥*0.5
if tmp_max_dis is None:
tmp max_dis = dis
else:
if dis > tmp_max_dis:
tmp _max_dis = dis
dist_tmp.append("%d, %s" % (i, tmp_max_dis))

if flag:
if best max_dis is None or (tmp_max_dis is not None and
tmp max_dis < best max_dis):
best max_dis =tmp_max_dis
best ¢ oil =c oil[:]
v_tmp best=v_tmp
good percentage = percentage
dist_best = dist_tmp
if best_c_oil is not None:
oil =best ¢ oil[:]
max_dis = best max_dis
v=v_tmp_best
good_percentages.append(good_percentage)
choice tmp_dist = dist_best
elif len(choice) == 3:
if 1 in choice and 2 in choice and 6 not in choice:
choice.sort()
box i a=1-1
box i b=2-1
box_i_c = choice[-1]- 1
c¢_oil = [item for item in oil]
best ¢ oil = None
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best max_dis = None # percentage ZHllHT, B KAH /M —Ff

T
v_tmp_best =[]
good_percentage = None
dist best =[]
for percentage in percentages:
tmp _max_dis = None
¢_oil = [item for item in oil]
flag = True
v_tmp =[]
dist_tmp =[]
for i in range(begin_time, end_time):
v_b = percentage * plane_v[i]
v_c = (1 - percentage) * plane v[i]
v_a=min(v_b * beiyong_per, upper bounds[box i a])
v_tmp.append([v_a, v_b, v_c])
ifupper_bounds[box i b]<v_b orupper_bounds[box i c]<
v C

box_size[1]) - box_size[2]) / 2))

zip(box_centers, oil, box_sizes)]:

pow(c_gt[2] - ¢[2],

2)) #* 0.5

flag = False
break
elif ¢ oil[box i b]-v b<0orc oil[box i c]-v ¢<0:
flag = False
break
else:
ifc oil[box i a]-v a<0:
v.a=0
¢ oil[box i b]-=(v_b-v a)
¢ oil[box i c]-=vVv ¢
c oillbox i a]-=v_ a
c¢=10,0,0]
for vec in [(m * box_center[0], m * box_center[1],
m * (box_center[2] + (m / (
850 *  box size[0] *

for (box center, m, box size) in

c[0] += (vec[0] / (3000 + sum(c_oil)))
c[1] +=(vec[1]/ (3000 + sum(c_oil)))
c[2] += (vec[2] / (3000 + sum(c_oil)))
¢ _gt=plane c gt[i]
dis = (pow(c_gt[0] - c[0], 2) + pow(c_gt[1] - c[1], 2) +
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if tmp_max_dis is None or dis > tmp_max_dis:
tmp_max_dis = dis
dist_tmp.append("%d, %s" % (i, tmp_max_dis))
if flag:
if best max_dis is None or (tmp_max_dis is not None and
tmp max_dis < best max_dis):
best max_dis =tmp_max_dis
best ¢ oil =c oil[:]
v_tmp best=v_tmp
good percentage = percentage
dist_best = dist_tmp
if best_c_oil is not None:
oil =best ¢ oil
max_dis = best max_dis
v=v_tmp best
good_percentages.append(good_percentage)
choice tmp dist = dist_best
elif 5 in choice and 6 in choice and 1 not in choice:
box i a=6-1
box i b=5-1
choice.sort()
box_i_c = choice[0] - 1
c¢_oil = [item for item in oil]
best ¢ oil = None
best max_dis = None # percentage ZmlHT, HUE KAE /N —Ff

WES
v_tmp best =[]
good_percentage = None
dist_best =None
for percentage in percentages:
tmp max_dis = None
c¢_oil = [item for item in oil]
flag = True
v_tmp =[]
dist_tmp =[]
for 1 in range(begin_time, end time):
v_b = percentage * plane_v[i]
v_c = (1 - percentage) * plane v[i]
v_a=min(v_b * beiyong_per, upper bounds[box i a])
v_tmp.append([v_c,v_b, v_a])
ifupper_bounds[box i b]<v_b orupper bounds[box i c]<
v C
flag = False
break
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elif ¢ oil[box i b]-v _b<0orc oil[box i ¢]-v ¢c<0:
flag = False
break
else:
ifc oil[box i a]-v a<0:
v.a=0
¢ oil[box i b]-=(v_b-v_a)
¢ oil[box i c]-=v_ ¢
c oil[box i a]-=v_ a
c¢=10,0,0]
for vec in [(m * box_center[0], m * box_center[1],
m * (box_center[2] + (m / (
850 *  box size[0] *
box_size[1]) - box_size[2]) / 2))
for (box center, m, box size) in
zip(box_centers, oil, box_sizes)]:
c[0] += (vec[0] / (3000 + sum(c_oil)))
c[1] += (vec[1]/ (3000 + sum(c_oil)))
c[2] += (vec[2] / (3000 + sum(c_oil)))
c_gt=plane c gt[i]
dis = (pow(c_gt[0] - c[0], 2) + pow(c_gt[1] - c[1],2) +
pow(c_gt[2] - c[2],

2)) ¥*0.5
if tmp_max_dis is None or dis > tmp_max_dis:
tmp max_dis = dis
dist_tmp.append("%d, %s" % (i, tmp_max_dis))
if flag:
if best max_dis is None or (tmp_max_dis is not None and
tmp max_dis < best max_dis):
best max_dis =tmp_max_dis
best ¢ oil =c oil[:]
v_tmp best=v_tmp
dist_best = dist_tmp
good percentage = percentage
if best_c_oil is not None:
oil =best ¢ oil
max_dis = best max_dis
v=v_tmp best
good_percentages.append(good_percentage)
choice tmp dist = dist_best

54




# oil_map[tuple(choice)] = oil
if max_dis is None:
continue
if min_dis is None or min_dis > max_dis:
min_dis = max_dis
final choice = choice
best_oil = [item for item in oil]
v_best=v
best_dist = choice tmp_dist
last oil total = sum(last_oil)
last_oil = [item for item in best_oil]
# pprint.pprint(oil_map)
# print(final_choice)

# print(min_dis)
favor flag = True
for 1 in range(split_time):
if max([float(best_dist[p].split(',")[1]) for p in range(len(best_dist))]) <= favor:
favor flag = False
1 = split_time
break
if 1 <60:
if float(best_dist[1].split(',')[1]) > favor:
favor flag = False
1 = split_time
break
else:
if float(best_dist[1].split(",')[1]) > favor:
begin_time = begin_time + |
break
if not favor flag:
if final_choice is None:
kexin_flag = False
break
if final_max_min_dis is None:
final max_min_dis = min_dis
else:
if min_dis > final max_min_dis:
final max_min_dis = max(final max_min_dis, min_dis)
# for d in best_dist:
# print(d)
begin_time += split_time
# print(v_best)
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else:
if final_choice is None:
kexin_flag = False
break
if final max min_dis is None or min_dis > final max min_dis:
final max_min_dis = max([float(best_dist[p].split(',)[1]) for p in range(l)])
# for d in best_dist[:1]:
# print(d)
sum 1+=1
v_best=v_best[:]]
# print(v_best)

# print(need_oil)
# print(last_oil)
# print(abs(last_oil_total - (need_oil + sum(last_oil))) <0.01)
# print()
# print("==========")
# print(sum_1)
print(split_time)
if kexin_flag == False:
print("/A1T")
else:

print("%f" % final max min_dis)

10.3 W] @R = BE SR EAHS

import pandas as pd

df plane v =pd.read_excel('FF 4-10 7 3 %45 x1sx', sheet name=0)
df plane c_ gt =pd.read_excel('F1t 4-1) @ 3 ##f xlsx', sheet name=1)
plane v = df plane v['FEiHH E (kg/s)"].tolist()

# while plane v[0] == 0:

# plane v =plane v[1:]

plane ¢ gt x =df plane ¢ gt['X Afx CK) ']

plane ¢ gt y=df plane c gt'y Ahxr CK) ']

plane ¢ gt z=df plane ¢ gt['z 2Fr CK) ']

plane ¢ gt = [(plane c gt x[i], plane ¢ gt y[i], ©plane c gt z[i]) for 1 in
range(len(plane ¢ gt x))]

total time = 7200

good_percentages = []
beiyong_per = 0.5
for split_time in range(60, 61):
if total_time % split_time == 0:
percentages =[0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9]
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final max_min_dis = None
choices = [[2], [3], [4], [5],
(2,31, [2,4], [2, 5], [3, 4], [3, 5], [4, 5], [1, 2], [1, 3], [1, 4], [1, 5], [6, 2],

[6, 31,

[6, 4],

[6, 51, [1, 2, 6], [1, 3, 6], [1,4, 6], [1,5,6], [1,2,3],[1,2,4], [1, 2, 5],
[1,3,4],

[1,3,5],

[1,4,5],

[6,2, 3], [6, 2, 4], [6, 2, 5], [6, 3, 4], [6, 3, 51, [6, 4, 5]]

upper_bounds=[1.1, 1.8, 1.7, 1.5, 1.6, 1.1]
box_centers = [(8.91304348, 1.20652174, 0.61669004),

(6.91304348, -1.39347826, 0.21669004),

(-1.68695652, 1.20652174, -0.28330996),

(3.11304348, 0.60652174, -0.18330996),

(-5.28695652, -0.29347826, 0.41669004),

(-2.08695652, -1.49347826, 0.21669004)]
box_sizes = [(1.5, 0.9, 0.3), (2.2, 0.8, 1.1), (2.4, 1.1, 0.9), (1.7, 1.3, 1.2), (2.4, 1.2, 1),

(24,1, 0.5)]

# last oil = [344, 1645, 1580.63568964, 1399.56408643, 2432.81261397,
252.98760996]
# last oil = [344.25, 1645.6, 1632.4227398755725, 1349.0153755156696,
2357.77614575568, 326.11040885307904]
# last oil = [344.25, 1645.6, 1746.176871030044, 1761.6501267521792,
2419.770867096817, 587.7268051209606]
# last oil = [344.25, 1645.6, 1857.8788934335935, 1929.3795356749902,
2394.915901490579, 758.1503394008387]
last_oil =[300, 1645, 1613.0288566563802, 1684.081124389051,
2434.6588693662766, 403.4058195882918]
best_oil = None
kexin_flag = True
for split_iter in range(0, int(7200 / split_time)):
final choice = None
min_dis = None
oil_map = {}
v_best =]

need_oil = sum(plane v[split time * split_iter: split_time * (split_iter + 1)])
for choice in choices:

oil = [item for item in last oil] # NEENA]BEMEWILELL

v={]

max_dis = None # IXMEFE A 60s HLHFE B i KAE

if len(choice) == 1:
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v=I[l

# /A
box_i= choice[0] - 1
# SEHIWTRFANRT &

if upper bounds[box i]

split_time * (split_iter + 1)]) or \

* (split_iter + 1)]):

oil[

< max(plane v[split time * split iter:

box_i] < sum(plane v[split_time * split_iter: split_time

continue

else:

for i in range(split_time * split _iter, split time * (split_iter + 1)):

box_size[2])/2))

zip(box_centers, oil, box_sizes)]:

pow(c_gt[2] - c[2], 2)) ** 0.5

v.append([plane v[i]])
oil[box i] -= plane v[i]
c=10, 0, 0]

for vec in [(m * box_center[0], m * box_center[1],

m * (box_center[2] + (m / (

850 * box_size[0] * box_size[1]) -

for  (box center, m,

c[0] += (vec[0] / (3000 + sum(oil)))

c[1] += (vec[1] /(3000 + sum(oil)))

c[2] += (vec[2] / (3000 + sum(oil)))
c_gt=plane c gt[i]

box_size) in

dis = (pow(c_gt[0] - ¢[0], 2) + pow(c gt[1] - c[1], 2) +

if max_dis is None:
max_dis = dis
else:

max_dis = max(max_dis, dis)

elif len(choice) == 2:
if choice ==[1, 2] or choice == [2, 1]:
v={]
choice =[1, 2]
box i a=1-1
box i b=2-1
if upper bounds[box i b] < max(

1)]) or oil[

(split_iter + 1)]):

plane v[split_time * split_iter: split_time * (split_iter +

box_ i b] < sum(plane v[split_time * split_iter: split time *

continue

for i in range(split_time * split_iter, split time * (split_iter + 1)):
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box_size[2])/2))

v_b=plane v[i]
v_a=min(v_b * beiyong_per, upper_bounds[box i a])
if oil[box i a]-v_a<0:

# BT

v.a=0
oillbox i a]-=v_ a
oil[lbox i b]-=(v_b-v_ a)
v.append([v_a, v_b])
c=10,0, 0]
for vec in [(m * box_center[0], m * box_center[1],

m * (box_center[2] + (m / (
850 * box_size[0] * box_size[1]) -

for  (box_center, m, box size) in

zip(box_centers, oil, box_sizes)]:

pow(c_gt[2] - c[2], 2)) ** 0.5

c[0] += (vec[0] / (3000 + sum(oil)))

c[1] += (vec[1]/ (3000 + sum(oil)))

c[2] += (vec[2] / (3000 + sum(oil)))
c_gt=plane c gt[i]
dis = (pow(c_gt[0] - ¢[0], 2) + pow(c gt[1] - c[l], 2) +

if max_dis is None:
max_dis = dis
else:
if dis > max_dis:

max_dis = dis

elif choice == [5, 6] or choice == [6, 5]:

+ D)

1)]) or oil[

(split_iter + 1)]):

choice =[6, 5]

v={]

box i a=6-1

box i b=5-1

# print(upper_bounds[box i b])

# print(max(plane v[split time * split_iter: split_time * (split_iter

if upper_bounds[box i b] < max(
plane v[split_time * split_iter: split_time * (split_iter +

box_i b] < sum(plane v[split_time * split_iter: split _time *

continue
for i in range(split_time * split_iter, split time * (split_iter + 1)):
v_b=plane v[i]
v_a=min(v_b * beiyong_per, upper_bounds[box i a])
if oil[box i a]-v_a<0:
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# BT
v.a=0
v.append([v_a, v_b])
oil[box i a]-=v_a
oil[box i b]-=(v_b-v_a)
c=10,0, 0]
for vec in [(m * box_center[0], m * box_center|[1],
m * (box_center[2] + (m / (
850 * box_size[0] * box_size[1]) -
box_size[2])/2))
for  (box_center, m, box size) in
zip(box_centers, oil, box_sizes)]:
c[0] += (vec[0] / (3000 + sum(oil)))
c[1]+= (vec[1]/ (3000 + sum(oil)))
c[2] += (vec[2] / (3000 + sum(oil)))
c_gt=plane c gt[i]
dis = (pow(c_gt[0] - ¢[0], 2) + pow(c gt[1] - c[l], 2) +
pow(c_gt[2] - c[2], 2)) ** 0.5
if max_dis is None or dis > max_dis:
max_dis = dis
elif 6 not in choice and 1 not in choice:
box_i a= choice[0] - 1
box_i b= choice[1] - 1
best max_dis = None # percentage 2T, B KIE /M)

— 7%
best ¢ oil =None # TRAFHAAE e/ NITT 21 &
v_tmp_ best =[]
good percentage = None
for percentage in percentages:
v_tmp =[]
tmp_max_dis = None
c¢_oil = [item for item in oil]
flag = True
for i in range(split_time * split_iter, split_time * (split_iter +
1)):

v_a = percentage * plane v][i]
v_b=(1 - percentage) * plane_v][i]
v_tmp.append([v_a, v_b])

if upper_bounds[box i a] < v a or
upper_bounds[box i b]<v_b:
flag = False
break
elifc_oil[box i a]-v_a<Oorc oil[box i b]-v b<0:
flag = False
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else:

box_size[1]) - box_size[2]) / 2))

zip(box_centers, oil, box_sizes)]:

2) + pow(c_gt[2] - c[2],

2)) #* 0.5

if flag:

break

c oil[box i a]-=v_a
¢ oil[box i b]-=v b
c=10,0, 0]
for vec in [(m * box_center[0], m * box_center|[1],
m * (box_center[2] + (m / (
850 * box size[0] *

for (box center, m, box_size) in

c[0] += (vec[O
c[1] += (vec[1
c[2] += (vec[2

1

/(3000 + sum(c_oil)))
/(3000 + sum(c_oil)))
/(3000 + sum(c_oil)))

—_ e —

c_gt=plane c gt

—_

dis = (pow(c_gt[0] - c[0], 2) + pow(c_gt[1] - c[1],

if tmp_max_dis is None:
tmp max_dis = dis
else:
if dis > tmp_max_dis:

tmp max_dis = dis

if best max_dis is None or (tmp_max_dis is not None

and tmp_max_dis < best max_dis):

best max_dis = tmp_max_dis
best ¢ oil =c_oil[:]
v_tmp best=v_tmp

good_percentage = percentage

if best_c_oil is not None:

oil =best ¢ oil[:]

max_dis = best max_dis

v=v_tmp_best

good_percentages.append(good percentage)

elif len(choice) == 3:
if 1 in choice and 2
choice.sort()

in choice and 6 not in choice:

box i a=1-1

box i b=2-

1

box_i_c = choice[-1] - 1

¢ _oil = [item for item in oil]

best ¢ oil = None
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best max_dis = None # percentage <Ml #r, Bl KAE &/ N

EELE S

v_tmp_best =[]

good percentage = None

for percentage in percentages:

1)):

upper_bounds[box i c¢]<v_c:

box_size[1]) - box_size[2]) / 2))

zip(box_centers, oil, box_sizes)]:

2) + pow(c_gt[2] - c[2],

2)) #* 0.5

tmp max_dis = None

c¢_oil = [item for item in oil]

flag = True

v_tmp =[]

for i in range(split_time * split_iter, split_time * (split_iter +

v_b = percentage * plane v[i]

v_c = (1 - percentage) * plane v[i]

v_a=min(v_b * beiyong_per, upper_bounds[box i _a])
v_tmp.append([v_a, v_b, v_c])

if upper_bounds[box i b] < v b or

flag = False
break
elifc_oil[box i b]-v b<0orc oil[box i c]-v ¢<0:
flag = False
break
else:
ifc oil[box i a]-v_a<0:
v.a=0
¢ oil[box i b]-=(v.b-v a)
c oil[box i c]-=Vv_ ¢
c oil[box i a]-=v_a
c=10,0,0]
for vec in [(m * box_center[0], m * box_center|[1],
m * (box_center[2] + (m / (
850 * box size[0] *

for (box center, m, box_size) in

c[0] += (vec[O
c[1]+= (vec[1
c[2] += (vec[2

1

/(3000 + sum(c_oil)))
/(3000 + sum(c_oil)))
/(3000 + sum(c_oil)))

—_ e —

c_gt=plane c gt

—

dis = (pow(c_gt[0

[St}

- ¢[0], 2) + pow(c_gt[1] - c[1],

if tmp_max_dis is None or dis > tmp_max_dis:
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and tmp_max_dis < best max_dis):

tmp_max_dis = dis

if flag:

if best max_dis is None or (tmp_max_dis is not None

best max_dis = tmp_max_dis
best ¢ oil=c oil[:]
v_tmp best=v_tmp

good_percentage = percentage

if best_c_oil is not None:

oil = best ¢ oil
max_dis = best max_dis
v=v_tmp_ best

good_percentages.append(good percentage)

elif 5 in choice and 6 in choice and 1 not in choice:
box i a=6-1
box i b=5-1

choice.sort()

box_i_c = choice[0] - 1

c_oil = [item for item in oil]

best ¢ oil = None
best max_dis = None # percentage ZmlHT, B KEH /M

EELVE S

v_tmp best =]

good_percentage = None

for percentage in percentages:

1)):

upper_bounds[box i ¢]<v_c:

tmp_max_dis = None

c¢_oil = [item for item in oil]

flag = True

v_tmp = []

for i in range(split_time * split_iter, split_time * (split_iter +

v_b = percentage * plane v[i]

v_c = (1 - percentage) * plane v[i]

v_a=min(v_b * beiyong_per, upper_bounds[box i _a])
v_tmp.append([v_c,v_b, v_a])

if upper_bounds[box i b] < v b or

flag = False
break
elifc_oil[box i b]-v b<0orc oil[box i c]-v c<0:
flag = False
break
else:
ifc oil[box i a]-v_a<0:
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v.a=0
¢ oil[box i b]-=(v_b-v_a)
¢ oil[box i c]=vVv ¢
c oil[box i a]-=v_a
c=10,0, 0]
for vec in [(m * box_center[0], m * box_center|[1],
m * (box_center[2] + (m / (
850 * box size[0] *
box_size[1]) - box_size[2]) / 2))
for (box center, m, box_size) in
zip(box_centers, oil, box_sizes)]:
c[0] += (vec[0] / (3000 + sum(c_oil)))
c[1] += (vec[1]/ (3000 + sum(c_oil)))
c[2] += (vec[2] / (3000 + sum(c_oil)))

1
- ¢[0], 2) + pow(c_gt[1] - c[1],

—

c_gt=plane c gt

[St}

dis = (pow(c_gt[0
2) + pow(c_gt[2] - ¢[2],

2)) ¥*0.5
if tmp_max_dis is None or dis > tmp_max_dis:
tmp max_dis = dis
if flag:
if best max_dis is None or (tmp_max_dis is not None
and tmp_max_dis < best max_dis):
best max_dis = tmp_max_dis
best ¢ oil=c oil[:]
v_tmp best=v_tmp
good percentage = percentage
if best_c_oil is not None:
oil =Dbest ¢ oil
max_dis = best max_dis
v=v_tmp_best
good_percentages.append(good percentage)
# oil_map[tuple(choice)] = oil
if max_dis is None:
continue
if min_dis is None or min_dis > max_dis:
min_dis = max_dis
final choice = choice
best oil = [item for item in oil]
v_best=v
last_oil total = sum(last_oil)
last_oil = [item for item in best_oil]

# pprint.pprint(oil_map)
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print(final_choice)
print(v_best)
# print(min_dis)
if final choice is None:
kexin_flag = False
break
if final max _min_dis is None:
final max_min_dis = min_dis
else:
if min_dis > final max_min_dis:
final max_min_dis = max(final_max_min_dis, min_dis)
# print(need_oil)
# print(last_oil)
# print(abs(last_oil total - (need_oil + sum(last_oil))) <0.01)
# print()
print("'==========")
print(split_time)
if kexin_flag == False:
print("AT")
else:
print("Jii O P B B R E: %f" % final max_min_dis)

10.4 [ 7% DU B SR ARACHS

import pandas as pd

from mass_center cal_interface import calMassCenters

df plane v =pd.read_excel('FF 5-10 & 4 %45 x1sx', sheet name=0)
df plane theta = pd.read_excel('Fff 5-11 @ 4 ##fE xlsx', sheet name=1)
plane v = df plane v['#EiHH E (kg/s)"].tolist()
plane_theta = df plane_theta['{ff{l /i (F)'].tolist()
total _time = 7200
beiyong_per = 0.800
favor=1.0
good percentages = []
for split_time in range(60, 90):

# if total time % split_time == 0:

percentages = [0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9]

final max_min_dis = None

choices = [[2], [3], [4], [5],

[2,3],[2, 4], [2, 5], [3, 4], [3, 5], [4, 51, [1, 2], [1, 3], [1, 4], [1, 5], [6, 2], [6,

3],

[6, 41,
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[6, 51, [1, 2, 6], [1, 3, 6], [1,4,6],[1,5,6],[1, 2,3],[1, 2,4], [1, 2, 5], [1, 3,

4],
[1,3,5],
[1,4,5],
[6,2,3],[6,2,4],[6,2, 5], [6, 3, 4], [6, 3, 5], [6, 4, 5]]
upper bounds=1[1.1,1.8,1.7, 1.5, 1.6, 1.1]
box_centers = [(8.91304348, 1.20652174, 0.61669004),
(6.91304348, -1.39347826, 0.21669004),
(-1.68695652, 1.20652174, -0.28330996),
(3.11304348, 0.60652174, -0.18330996),
(-5.28695652, -0.29347826, 0.41669004),
(-2.08695652, -1.49347826, 0.21669004)]
box_sizes = [(1.5, 0.9, 0.3), (2.2,0.8, 1.1), (2.4, 1.1, 0.9), (1.7, 1.3, 1.2), (2.4, 1.2, 1), 2.4,
1, 0.5)]
box_max_volume = [344.25,
1645.6,
2019.6,
2254.2,
2448,
1020]
last oil =[255,
1275,
1785,
1615,
2210,
680]

best oil = None

kexin_flag = True

begin_time =0

while begin_time + 60 <= 7200:
final choice = None
min_dis = None
oil_map = {}
v_best =]
best dist =]
# print(begin_time)
end_time = min(begin_time + split_time, 7200)

need oil = sum(plane v[begin time: end_time])

for choice in choices:
oil = [item for item in last_oil] # JNREAAIREMEWILAIL
v={]
max_dis =None # XMIEF A 60s HLIFFE B NME
choice tmp dist =]
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if len(choice) == 1:

- ¢[2], 2)) ** 0.5

v={]
# /A
box_i= choice[0] - 1
# FHAMFATT &
if upper_bounds[box_i] < max(plane v[begin_time:end time]) or \
oil[
box_i] < sum(plane v[begin_time:end time]):
continue
else:
for i in range(begin_time, end_time):
v.append([plane v[i]])
oil[box_i] -= plane v[i]
¢ = calMassCenters(oil, theta=plane_theta[i])
c gt=[0,0,0]

dis = (pow(c_gt[0] - c[0], 2) + pow(c_gt[1]-c[1],2) + pow(c_gt[2]

if max_dis is None:
max_dis = dis
else:
max_dis = max(max_dis, dis)

choice tmp_dist.append("%d, %s" % (i, max_dis))

elif len(choice) == 2:

if choice ==[1, 2] or choice == [2, 1]:
v=I]
choice =[1, 2]
box i a=1-1
box i b=2-1
if upper_bounds[box_i b] < max(
plane v[begin time:end time]) or oil[
box i b] <sum(plane v[begin time:end time]):
continue
for i in range(begin_time, end time):
v_b =plane v][i]
v_a=min(v_b * beiyong_per, upper_bounds[box i a])
if oil[box i a]-v a<O0:
# BT
v.a=0
oil[box i a]-=v a
oil[box i b]-=(v. b-v_ a)
v.append([v_a, v_b])
¢ = calMassCenters(oil, theta=plane theta[i])
c gt=1[0,0,0]

dis = (pow(c_gt[0] - c[0], 2) + pow(c_gt[1]-c[1],2) + pow(c_gt[2]
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- ¢[2],2)) **0.5
if max_dis is None:
max_dis = dis
else:
if dis > max_dis:
max_dis = dis
choice tmp_dist.append("%d, %s" % (i, max_dis))
elif choice == [5, 6] or choice == [6, 5]:
choice = [6, 5]

v={]
box i a=6-1
box i b=5-1

# print(upper_bounds[box_i b])
# print(max(plane v[split time * split iter: split_time * (split_iter +
DD)
if upper_bounds[box i b] < max(
plane v[begin time:end_time]) or oil[
box_i b] <sum(plane v[begin time:end time]):
continue
for i in range(begin_time, end_time):
v_b=plane v[i]
v_a=min(v_b * beiyong_per, upper_bounds[box i _a])
if oil[box i a]-v_a<0:
# BT
v.a=0
v.append([v_a, v_b])
oil[box i a]-=v_a
oil[lbox i b]-=(v_b-v_a)
¢ = calMassCenters(oil, theta=plane_theta[i])
c gt=1[0,0,0]
dis = (pow(c_gt[0] - c[0], 2) + pow(c_gt[1]-c[1],2) + pow(c_gt[2]
- c[2], 2)) ** 0.5
if max_dis is None or dis > max_dis:
max_dis = dis
choice tmp_dist.append("%d, %s" % (i, max_dis))
elif 6 not in choice and 1 not in choice:
box_i_a = choice[0] - 1
box_i b= choice[1] -1
best max_dis = None # percentage ZHl#r, B KAE &/ H—Ff

best ¢ oil=None # {RAFH A H/DHITT E R &
v_tmp_best =[]

good_percentage = None

dist_best =[]
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for percentage in percentages:

v_tmp =[]

dist_tmp =[]

tmp max_dis = None

¢_oil = [item for item in oil]

flag = True

for i in range(begin_time, end_time):
v_a = percentage * plane v[i]
v_b = (1 - percentage) * plane v][i]
v_tmp.append([v_a, v_b])

ifupper_bounds[box i a]<v_aorupper bounds[box i b]<

flag = False
break
elif ¢ oil[box i a]-v_a<O0orc oil[box i b]-v b<0:
flag = False
break
else:
c oil[box i a]-=v_ a
¢ oil[box i b]-=v_ b
¢ = calMassCenters(oil, theta=plane_theta[i])
c gt=10,0,0]
dis = (pow(c_gt[0] - c[0], 2) + pow(c_gt[1] - ¢[1], 2) +
pow(c_gt[2] - ¢[2],

2)) ¥*0.5
if tmp_max_dis is None:
tmp max_dis = dis
else:
if dis > tmp _max_dis:
tmp max_dis = dis

dist_tmp.append("%d, %s" % (i, tmp_max_dis))

if flag:
if best max_dis is None or (tmp_max_dis is not None and
tmp max_dis < best max_dis):
best max_dis =tmp_max_dis
best ¢ oil =c oil[:]
v_tmp_best=v_tmp
good percentage = percentage
dist_best = dist_tmp
if best_c_oil is not None:
oil =best ¢ oil[:]

max_dis = best max_dis
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v=v_tmp best
good_percentages.append(good_percentage)
choice tmp dist = dist_best

elif len(choice) == 3:

pow(c_gt[2] - ¢[2],

if 1 in choice and 2 in choice and 6 not in choice:

choice.sort()

box i a=1-1

box i b=2-1

box_i ¢ = choice[-1]- 1

c¢_oil = [item for item in oil]

best ¢ oil = None

best max_dis = None # percentage 2T, U KAE &/ H—Ff

v_tmp best =[]
good_percentage = None
dist best =]
for percentage in percentages:
tmp max_dis = None
¢ _oil = [item for item in oil]
flag = True
v_tmp =[]
dist_tmp =[]
for i in range(begin_time, end time):
v_b = percentage * plane_v[i]
v_c = (1 - percentage) * plane v[i]
v_a=min(v_b * beiyong_per, upper bounds[box i a])
v_tmp.append([v_a, v_b, v_c])
ifupper_bounds[box i b]<v_b orupper_bounds[box i c]<

flag = False
break
elif ¢ oil[box i b]-v b<0orc oil[box i c]-v ¢<0:
flag = False
break
else:
ifc oil[box i a]-v a<0:
v.a=0
¢ oil[box i b]-=(v_b-v a)
¢ oil[box i c]=vVv ¢
c oillbox i a]-=v_ a
¢ = calMassCenters(oil, theta=plane_theta[i])
c gt=10,0,0]
dis = (pow(c_gt[0] - c[0], 2) + pow(c_gt[1] - c[1], 2) +
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2)) ¥*0.5
if tmp_max_dis is None or dis > tmp_max_dis:
tmp max_dis = dis
dist_tmp.append("%d, %s" % (i, tmp_max_dis))
if flag:
if best max_dis is None or (tmp_max_dis is not None and
tmp max_dis < best max_dis):
best max_dis =tmp_max_dis
best ¢ oil =c oil[:]
v_tmp best=v_tmp
good percentage = percentage
dist_best = dist_tmp
if best_c_oil is not None:
oil =best ¢ oil
max_dis = best max_dis
v=v_tmp best
good_percentages.append(good_percentage)
choice tmp dist = dist_best
elif 5 in choice and 6 in choice and 1 not in choice:
box i a=6-1
box i b=5-1
choice.sort()
box_i_c = choice[0] - 1
c¢_oil = [item for item in oil]
best ¢ oil = None
best max_dis = None # percentage 2T, U KAE &/ H—Ff

WES
v_tmp best =]
good_percentage = None
dist_best =None
for percentage in percentages:
tmp max_dis = None
c_oil = [item for item in oil]
flag = True
v_tmp =[]
dist_tmp =[]
for 1 in range(begin_time, end time):
v_b = percentage * plane v[i]
v_c = (1 - percentage) * plane v[i]
v_a=min(v_b * beiyong_per, upper bounds[box i a])
v_tmp.append([v_c,v_b, v_a])
ifupper_bounds[box i b]<v_b orupper bounds[box i c]<
v C
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flag = False
break
elif ¢ oil[box i b]-v b<0orc oil[box i ¢]-v ¢<0:
flag = False
break
else:
ifc oil[box i a]-v a<0:
v.a=0
¢ oil[box i b]-=(v_b-v_a)
¢ oil[box i c]-=vVv ¢
c oillbox i a]-=v_ a
¢ = calMassCenters(oil, theta=plane_theta[i])
c gt=10,0,0]
dis = (pow(c_gt[0] - c[0], 2) + pow(c_gt[1] - ¢[1], 2) +
pow(c_gt[2] - c[2],

2)) ¥*0.5
if tmp_max_dis is None or dis > tmp_max_dis:
tmp max_dis = dis
dist_tmp.append("%d, %s" % (i, tmp_max_dis))
if flag:
if best max_dis is None or (tmp_max_dis is not None and
tmp max_dis < best max_dis):
best max_dis =tmp_max_dis
best ¢ oil =c oil[:]
v_tmp best=v_tmp
dist_best = dist_tmp
good percentage = percentage
if best_c_oil is not None:
oil =best ¢ oil
max_dis = best max_dis
v=v_tmp best
good_percentages.append(good_percentage)
choice tmp dist = dist_best

# oil_map[tuple(choice)] = oil

if max_dis is None:
continue

if min_dis is None or min_dis > max_dis:
min_dis = max_dis
final choice = choice

best oil = [item for item in oil]
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v_best=v
best_dist = choice tmp_dist
last oil total = sum(last_oil)
last_oil = [item for item in best_oil]
# pprint.pprint(oil_map)
# print(final_choice)
# print(v_best)
# print(min_dis)
favor_flag = True
for 1 in range(split_time):
if max([float(best_dist[p].split(',")[1]) for p in range(len(best_dist))]) <= favor:
favor flag = False
1 = split_time
break
if 1 <60:
if float(best_dist[1].split(",')[1]) > favor:
favor flag = False
1 = split_time
break
else:
if float(best_dist[1].split(",')[1]) > favor:
begin_time = begin_time + |
break
if not favor flag:
if final_choice is None:
kexin_flag = False
break
if final_max_min_dis is None:
final max min_dis = min_dis
else:
if min_dis > final max_min_dis:
final max_min_dis = max(final max_min_dis, min_dis)
# for d in best_dist:
# print(d)
begin_time += split_time

else:
if final_choice is None:
kexin_flag = False
break
if final_ max_min_dis is None or min_dis > final max_min_dis:
final max _min_dis = max([float(best_dist[p].split(',")[1]) for p in range(1)])
# for d in best_dist[:1]:
# print(d)
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# print(need_oil)

# print(last_oil)

# print(abs(last_oil_total - (need_oil + sum(last_oil))) <0.01)
# print()

print(split_time)
if kexin_flag == False:
print("/A1T")
else:
print(" O FE BB KA %f" % final_max_min_dis)
print(good percentages)
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