Term Project HEH. 114

Ao -

A Renovatia



L1 V2 ] e 1
111, 715209 A e, 1
1.1.2. F LAY A e 3
1.1.3. ABFT L A e 4
L14, AZFAE D FEEIX S e 9

120 A ] e 10
LI AE AAD I e 11
1.2.2. T8 AA T e 25
1.2.3. Al B - e 32

2. ZAAIE ANZE e, 42

2 L N ESTING oo s 42

P22 18 15 1 o Y= OO ORPRPRPRN 43

2 3 T B B e e 44

2421 ATl e 45

2.5. 052 2] (PUTTY AND PAINTING) ....cvoviiveeeeeeceeeeeeeee e, 46

2.6. 571 AR e 47

2.7. RUAAEr A B oo 48
2.7. 1 RUAder ZHE ..o 48
2.7.2. Rudder 7. oo 55
2.7.3. RUAAEr FNZb ... 57

3. ANOTIE AT e, 58

3.1 BFEIO] A e 58



3L, B R O B e o8

3.1.2. ROM WRITER A Al .oviiiiiiiiiieeeeeeee e 72
3.1.3. SERVO MOTOR Al .oioiiiiiiiiiiieieeeee e 75
3.1.4. CONTROLLER AZAI(1AF) .icooiiiiiiiiiiiceeeeeeeeee e 76
3.1.5. CONTROLLER AAI(2AF) ..cooviiiiiiiiiieieeeeeeeeeeee e 78
3.2, ZEEO] i e 80
3.2. 1. COT e 80
3.2.2. COAE VISIOMN tetttiiiiiiieeeiiiiiiiiiiii et 31

3.2 3. AL B T s 82

4, AOTEL AL L 83
A1, BFE IO o e 83
A1 1B EFOTEL AR i e 83
4.1.2. led & ZFRHATE AZF e 85
4.1.3. Servo Moter A 7] A ZF .o 87
4.1.4. Controller AZHIZP)...c.oiiiiiiieeieeeeeeeeeeeee e 89
4.1.4. Controller AZHZZF)...c..cooiiiiieiiieeeeeeeeeee e 90
4.2, ZIE O] i s 95
4.2.1.LED AS oAlA T2 e 95
4.2.2. MEEE Ao] T2 o, 100
4.2.3. ADC #L ElHIYE ZF 3 e 103
4.2.4. Controller EE LT (TP wovvieieeeeeeeeeee e 111
4.2.5. Controller EZ LT (2ZF) wooviiiieeeeeeeeeeeeeeeeeeee e 122

0. COMNEEST titiiiitiite e e 137



5.1.1. 4% 2 JNFal RIS e 137
5.1.2. S 2 JNFal RIS e 138
5.1.3. FHTE AT e 139
5.2 1RF CONEEST e e 141
5.2.1. 12F ZAHZARE 8] i 141
5.2.2. 12 AEIAE A3} B &S IA 149
5.3, 2 CONEEST e e 150
5.3.1. 22 Contest s8] T i 150
5.3.2. 22} Contest A3} 2 S ILA] 155
BT I AIE- LT e 156
FHTLH] oot 159
] e e 162
FHIEON Al H 71 e, 182

1ii



1> THEFHR ] S (PropoSal) ceeeeeeeeee e
2> TAHAF HA AL e,
3> EBAY G/A e,
4> Bl FEHI RS e
55 LINE & B i
6> fairing A A3 FH 2 e,
TAIrING D CD CUIVE ettt
8 >fairing & A& W W e,
0> fAIFING T CD CULVE wetteeee e e
10> fairing & cp curve Al X
11> dak A9

12>3F 78 2d A T o

14> A3 o7

-
i)

o,
<)
-

ol
gh
ok
ut
e
o
d
o,

15> Proposal BA1Y T3 8l % e
16> A e
17> 5ensor ROOM ..uuuiiiiiiiiiiiiiiiiiiie e
18> Cargo ROOM . .uuiiiie e
19> Engine ROOM covniiniiii e
20> x=3°N A1 9] T e,

21> x=2400 4 Q] T e

v



22> T E TH e, 35
23> x=8601419] T e, 35
24> y=0 ol A9 T e, 36
25> =300 A1) T L e, 36
26> z=900 A1 2] T L e, 37
27> 7212001479 T e, 37
282 NESTINIE et e 43
290 UG oot e 44
30> A E T e 45
31> AT R e 46
32> WA ] (i e, 47
33> FRITIAAA] i 48
34> w3 El(balanced rudder) ......c.ccooveevvieviieiieeciieene, 50
35> HF ~¥o]= El(semi-spade rudder) .....ccooveveeeeeeenennnn 51
36> 2~¥o]= E}(spade rudder) .oooeeoeeeeeeeeeeeeeeeeeeeeeeee 51
37> Rudder HIAl ZLR e 53
38> NACA T e s 55
39> Spade Type Rudder & &7 2 AFR e 56
40> Rudder ST oo 57
41> Rudder THR e 57
42> ATFO] ol e 60
43> B FEA] e, 64
44> A/D ZAHE] oo 70



45> A/D ZAHEIS] 55 T % e, 71
46> Rom Wrighter Cable ... 72
47> Rom Writer Cable A% ..o, 74
48> SERVO MOTOR B2 i, 75
49> controller FJZ I i 77
50> 2%} controller FZ ..o, 79
51> Foxl AEE FsE LT e 82
52> FollE 33 LITF s 83
53> Rom Writer 85 oo, 84
54> Rom Writer A ZFAFR i, 84
55> A|ZtE Rom Writer®] AW & FH v, 85
56> LED & 7FHAZE U E e 86
57> LED & 7FAAZ AZTA e, 86
58> A#te LED & 7HA e AW & T, 87
59> Servo Moter AO17] FHIE i, 88
60> Servo Moter A2 T L 88
61> Controller A ZFTA oo 89
62> Controller S i, 90
63> Controller F W ..o 90
64> SREOZ ..o e 91
65> FF controller LM oo, 91
66> FHE controller ST oo 92
B7> 22T A] e 93



.93

<18 68> =9A 7

94

<Jm
a}

X

7A

2

<18 69> H=

.90

.138

O THEFHR A S

X
0

]

0

R

A

<1y 71>

.. 138
...139
... 140
143
145
... 146
.. 147
148
152
154

-
S

[e)

o

I
A

=
KA 81> HZE A H A e,

<™ 74> XA g

<AE 75> AFE A 7T oo
<IaF 76> Al WE AIAGE
<19 78> t}o|

KaF 79> HEY AT AZA
<Z1¥ 80> SRF04

Njo

il
)

2> 7]

<3t

10

32
33

BIHER] e

3> T

-
It

<

.38

40

mK

.39

Vil



/\

ATACA A A A A A A A
=~ = T -~ R = ~ R - < < R <

=]

/\

=]

9> I FAH ST Tl 40
10> 717 F%F U e, 40
11> B 30 o oo 41
12> rudder area ratio ¥ rudder balance ratio.................... 52
13> LED % oAl T2 HHL oo, 96
14> LED % oAl T2 HH2 oo, 97
15> ARREH 3|d oA A2 FT e, 100
16> ADC W3 gk 817] oAl A2FT i, 103
17> T B e e 138
18> T o e 157
19> AIFE LA e 158

viii



1. AAF AA

sttt WA

7=

A= ol

ay

s
-

As =

gl

il

A

I

A %

ol A

fite)

]_

A 7

l
=

Sk
=]

HY/7E A
glof o

T

ksl
pud

2=
T

4 Ads A AR

&

sk
=

=

5}
=

] o

_04

(¢}

[e)

T

%

A
fud

A
fud

%

17
™

A
=
RESEEY

]

o Felgel T8

sy
=

-Foam board, Y%, ¥

-Propeller, £

. 5t

o AolXl A3}t (6kg)=

43} o] we

o & (
1.1.1. Z/F4ef HE

T8 AFE EUY=E EzShip &
1.1. Z|=AA

=
T



el Fol 2 A= ASEF bkgd D
D wuste) A FAsE ABAC] Azue] 75

2o Ags S A =234 #A

)
ol

2) FAA BRE AES

24 7 Zedee] xho o Ag Al 7] wrk: Auel A%E
Aolselel glvhal & % vk mebd VLCCU vd S24, & wE A5t
A As5e] Fu FES A7) Fol@ WSS JFHoRE Agsh: 2
o] 24 wrolet AZatgint.

92 RenovatiaolA= ¥ ZRAE FifAo] FIstes Y Hubs

A zrel7] {18 v 7l dis) AR Yt} VLCC ; VLCCE =g A
u-S AzxsH7]o 7HE Agget AES = Qo AFATol FolA FHel=E

2 sajok s olul e AEe mAd e wuk ol WHASI Ay
3 AM ARFF 6KGS A= olelgol gk AFAA Felge @
Ak ZE A ol TRAES] FEAo] Aojite A AL W A

= A4a]= A,

o

QoA e] Here a8} al7]9s) VLCCE 714



01m
0
ui

|
[~
|
i _+m
| 01dn
i

> ] |
| A
| A
| S
Fol
= Engine Cargo Sensol A 0.11|8
= Room Raam Room = —
Ch 0.8
0.3m 0.4m 0.3m
<9 1> /B X =(Proposal)
1.1.2. +Li/+9 Z&
124 AA AN i Bt s 42 8 AL, B, D, DE 2
43t7] 919k 7P A Ml adolth, MY UAN~ES Ezship 53

AE3HA o] Fo] A oF st}
o] }HL g3} o] o]Fojxt}
- L,B,T.D,Cbhb 9 A#

L9 Aol WE WA AL



0

-

o}
e

—_
[ie}

ﬁo

O

o] #A XA DWT7F &7 A3t

DWT =

A ol A

o oA A

ol
5

J_,mo
o
o)
(-

o
N

ol

o
o

T

H7] w0l

5]

ol of

2 A

8 AFE At

A At

ol

il

i
i

N
o
e
Nfo

—_
[ie}

43t L, B, D, T, Cb

EAb] ag ol

v

gep] B zo|A wholam s

gk sl

Ui

Ao 2], A% 59

=
74E

l
PN

H]
|

—_
[ie}

1Egtel A

&'

1.1.3.

A A

T
T

o]

T AU

el
=

s

Fgom ol Ak



e o}

-

(L-2d)=(B-

514

o]
H

o 2 9l

=23

L#B*D*Cb 2 AP o2 ALk

o=

| .

-

53

o2 o]Fojxl AA ¥

i

=

A<l

A
fud

%

of lojA HAke] 1A BIE|A 2ol 7t LA
2d)*(D-d)*Cb2 ALk 4= Qo] o]d =1

oM %
g ¥ B
= = M
oo N
i/ N
2 X o
e R
CI
) 1o
= % P o
o< o Rw
N0 W
X )
= Ho Mﬁ
Wﬂ ol .1ro T
~ il W m
T
no
ol =3 wﬁ
HT d_ﬂ =
- = oy ™~
: N e
) T o 9K
o% = . B
= x = 0
o oo oy
gl o N
T R =X W o W
oo o N B
LT N LR~
= T =T B W T
T —  — of o
X X = N
oo oT oW T
o CIEC

15

UAE A



F8

W} of¢]

FOW)E ArtalF=

=44 3ol

LOA

LBP

= Wi oo Rt Eg Y oA

AHLONE Tkl Axtahalnt.

A3 e 7FE geke] HAe AATF WA ST}

HEYe nele vhHR Angel Waow

1 W 38 RAY FA B2 E AL 52 99

H 2 wbA) v, Adstss 2 a9 mE Asks

A Zzade AAstel ole N5E Gkl

KE 1> F8AFHA

case 1 case 2 case 3 case 4

1.1 1.1 1 1

1 1 0.95 0.95



Ch

L/B
B/T
L/D

B/D

2k 5 5 4.7755.27TTTTTT
T2k 3.33333333 3.33333333  2.857142852.57142857

2kl 8.33333333 8.33333333 7.91666667 7.91666666

2+l 1.666666667 1.666666667 1.666666667 1.5
0.15157894

0.16 0.16 0.168421053 7

kg 9.6 9.6 10.64 9.576

(mm)
(mm)

(mm)

m”~3 0.02112 0.02112 0.0192 0.01728
m”~3 0.01993492 0.019934925 0.018116045 0.01626746
m”~3 0.00118507 0.001185075 0.001083955 0.00101253
kg 0.82955264 0.82955264 0.75876864 0.70877184
kg 0.84436608 0.84436608 0.772318080.72142848
kg 1.67391872 1.67391872 1.531086721.43020032

70

0.1344 0.1344 0.1008 0.09072



US-A] 53] m"3 0.0000252  0.0000252  0.0000252 0.0000352
U2 7l 7N

U -5 0.0006552  0.0006552  0.0006552 0.0009152
U AlZZ 0.412776  0.412776  0.412776 0.576576
=% m

T2 A % m

=79 (371 0.000198  0.000132 0.00018  0.00018
7h =553 (371) 0.0003638  0.0003888  0.0003298 0.000291
LZTF kg 0.1386 0.0924 0.126 0.126
NEFANSTHF kg 0.25466 0.27216 0.23086 0.2037
TRATE Kg 0.940436  0.911736  0.870436  0.996996
FR/AAFTHF Kg 1 1 1 1
REA Bl == Kg 9.6 9.6 10.64 9.576
NF4sts%d Kg 3.61435472 3.58565472 3.401522723.42719632
A 852 Kg 5.98564528 6.01434528 7.23847728 6.14880368

lkgo2 3414 ol 44 yde e g,

<E 2> 7|8H

of
off

< Fke)

M
4

)

0.05




DCEH 0.05

Aol SF A B E 0.04
RUDDER 0.01

2227 0.02

vl &) g 0.5

R 0.01

A+ M7 0.06

=S5 AlA 0.10

3 27| 0.16

Al 1

1.1.4. WA/ = 2 72 A/ Z

OO

- - T

2] 27} A2t & Zygxure] s x| Eolt)

0.12m

0.18m
o .
=i yA— e
7\ ,,,,,,,,, ‘ Sy
© .
| | |
| | |
| L
BRI
= Engine Cargo Sensarl a G
= Foom Faom Room L bl
[ 0.8
0.3m 0.4m 0.3m
<a¥ 3> 2gAe G/A




el s 27t A% @

g yue] 738 ) wol,

“ Engine
FRaoom

Cargao
Roaom

Engine Room

L
Cargo Room e g, Ao}
Sensor Room AA

1.2. &AM AA

10




1.1.1. Mg 4A 2 E
2 AAE 93te] EzShip Systems &83t=4 o] IAA F GAZ F&
o}

AA GAE EZzHULLS o] 83te] WbE Ay Ao 34l (x.xal)S FA s},

T o]E WEE o) A Y (x.xan)Co 2 W3 T 2% 2SS 9
Mesh 34 Z1E& A WFE o] & Mesh 3 (x.xan)S WEA o).
=4 @Al= EzCOMPARTE &-&3lo] 7ea] x| =(G/A) A -85 4)

Far A Alzbel dadh iy BAe] s d4gst " o] Aol

ol

A]
A& EzHULLOIA A2 9bE o]l Mesh#td& dZ oz gsto] 1%

A ol HA(x.xac)ES WEA T

bl
o,
©
o
=
1
1o
ox
Lo
)
1o
0
X
o
=
i

ol-g3l] % HFP ol TFA(exac)ZtA FATORHA I mFM A Ztel| I

23 =i 9 AA7A ] A4S 453 P

£ ZAezRy AREEY 2o ARF Lined) TR0 U@ 2@ gow
2.

- Bline : Boundary line(Z A1) — tt& Mol 33 A ZF=t} XsurfE
T4 o 7H¢ 912 blineo]ofof gkt

- Sline : Surface line(Wx}4) - ZAAA oY, & wxap Aol TS e
o W A1 E sk 3.

- Aline : 3 Ao E 93t HxAHE Hogd o A&



afttopline

afttrn

aftbtmplate

attcentiine

aftbody

| | | |
X-surf —————®afttrn  aftsideplate aﬁsur‘Fl aftbtmplate

| T T T
X-edge B-Line afttran ‘ ‘aﬂtonline ‘ ‘aﬂgrofile ‘ |afttan ‘ ‘aflbtm ‘ |amslB ‘

S-Line [5t02 | |sto4 |[stos | [wi02 | |wio4 |

R-Line Btkline

<28 5> Line 9 £§!

1.2.1.2. A9 4 oA A=

b AAE lineEE olgdte] MY BAL 9% Fa A
g 2w mae A4EY] 9% 49 AR $Ae xaf 3}

RS

$PROJ = "renovatio";

Uasdal 9724 A2 ezHull W74

12




$DATE = "2006.9.29";
$USER = "renovatio";

unit 1.000000;

xframe (1.0000000000);
yframe (1.0000000000);
zframe (1.0000000000);

$L = 0.95000000;

interval $L/20;

$B = 0.18000000;

$D = 0.12000000;

$T = 0.07000000;

$TA = 0.07000000;

$TF = 0.07000000;

$LOA = 1.00000000;
$PSB = 0.28500000;

$PSE = 0.66500000;
$SCH = 0.00000000;
$PRODIA = 0.00000000;
$BULBLEN = 0.00000000;
$SPEED = 0.00000000;
$BILGE = 1.00000000;
$RBILGE = 0.01000000;
$RBILGE2 = 0.00000000;
$KEEL = 0.00000000;
$DEADRISE = 0.00000000;

form FORM_sal {

point tranedge (-0.03000000, 0.00000000, 0.06000000);
point tranctop (-0.03000000, 0.00000000, 0.12000000);
point transtop (=0.03000000, 0.04500000, 0.12000000);
point atep (0.16000000, 0.09000000, 0.12000000);
point abep (0.16000000, 0.00000000, 0.00000000);
point amcp (0.28500000, 0.00000000, 0.00000000);
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point amsp (0.28500000, 0.08650000, 0.00000000);
point abilgetop (0.28500000, 0.09000000, 0.00350000);
point amtp (0.28500000, 0.09000000, 0.12000000);

st_tran X=-0.03000000
transtop /K /WP;
<0.04129253, 0.08907600>;
<0.03875582, 0.07682049>;
tranedge /K /WPE;

/KA

bline

bline amst8.8 X=0.28500000
amcp /WP;
<0.02883333, 0.00000000>;
<0.05766667, 0.00000000>;
amsp /T;
(0.09000000,
abilgetop /T;
<0.09000000,
<0.09000000,
amtp /WPE;

/KA

0.00000000) /R;

0.04233333>;
0.08116667>;

bline aftbtm Z=0.00000000
abep /K /WP;

/T A

<0.16993334,
<0.18698585,

(0.21018701,

<0.23730826,
<0.27283146,

amsp /WPE;

bline afttopline Z=0.12000000
tranctop /WP;

0.00592575>;
0.03267190>;
0.05033980) /K;
0.07099289>;
0.07924083>;

/K

{
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<-0.02999097, 0.01499934>;
<-0.03000000, 0.03000000>;
transtop /K;

<-0.02982890, 0.04504529>;
<0.00808932, 0.06548894>;
(0.04847445, 0.07664222) /K;
<0.09262134, 0.08883440>;
<0.13971613, 0.08992486>;
atep /K;

<0.17261753, 0.09000000>;
<0.25238247, 0.09000000>;
amtp /WPE;

bline aftcentline Y=0.00000000 /K {
abep /WP;
<0.20166667, 0.00000000>;
<0.24333333, 0.00000000>;
amcp /WPE;

bline aftpro Y=0.00000000 /K/P {
tranctop /WP;
<-0.03000000, 0.10000000>;
<-0.03000000, 0.08000000>;
tranedge /K;
<0.10294656, 0.06003522>;
<0.12590590, 0.00000000>;
abep /WPE;

bline afttan Y=0.09000000 /T {
atep /WP;
<0.15886468, 0.06947133>;
<0.17123184, 0.04103847>;
abilgetop /K /WPE;
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sline

sline

sline

sline

st_1

st_2

st_3

st_4

X=0.06 {
(@aftpro);
(@afttopline);
}
X=0.12 {
(@aftpro);
(@afttopline);
}
X=0.18 {
(@aftcentline);
(@aftbtm) /K;
(@afttopline);
}
X=0.24 {
(@aftcentline);
(@aftbtm) /K;
(@afttopline);
}

xsurf salsurf { "+" }

form FORM_pal {

bline pmst8.8 X=0.28500000 /K {

(0.00000000, 0.00000000) /WP;
<0.02883333, 0.00000000>;
<0.05766667, 0.00000000>;
(0.08650000, 0.00000000) /T;
(0.09000000, 0.00000000) /R;
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(0.09000000, 0.00350000) /K;
<0.09000000, 0.04233333>;
<0.09000000, 0.08116667>;
(0.09000000, 0.12000000) /WPE;

bline pmstl5 X=0.66500000 /K {
(0.00000000, 0.00000000) /WP;
<0.02883333, 0.00000000>;
<0.05766667, 0.00000000>;
(0.08650000, 0.00000000) /T;
(0.09000000, 0.00000000) /R;
(0.09000000, 0.00350000) /K;
<0.09000000, 0.04233333>;
<0.09000000, 0.08116667>;
(0.09000000, 0.12000000) /WPE;

bline parbtm Z=0.00000000 /T {
(0.28500000, 0.08650000) /WP;
<0.41166667, 0.08650000>;
<0.563833333, 0.08650000>;
(0.66500000, 0.08650000) /WPE;

bline partopline Z=0.12000000 {
(0.28500000, 0.09000000) /WP;
<0.41166667, 0.09000000>;
<0.53833333, 0.09000000>;
(0.66500000, 0.09000000) /WPE;

bline parcentline Y=0.00000000 /K {
(0.28500000, 0.00000000) /WP;
<0.41166667, 0.00000000>;
<0.53833333, 0.00000000>;
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(0.66500000, 0.00000000) /WPE;

bline bilgetopline Y=0.09000000 /T
(0.28500000, 0.00350000) /WP;
<0.41166667, 0.00350000>;
<0.53833333, 0.00350000>;
(0.66500000, 0.00350000) /WPE;

xsurf parrsurf {

pmst8.8 pmstl5 parbtm partopline parcentline bilgetopline

form FORM_sf1 {

point fmcp (0.66500000, 0.00000000, 0.00000000);
point fmsp (0.66500000, 0.08650000, 0.00000000);
point fbilgetop (0.66500000, 0.09000000, 0.00350000);
point fmtp (0.66500000, 0.09000000, 0.12000000);
point ftep (0.80000000, 0.09000000, 0.12000000);
point fbep (0.90000000, 0.00000000, 0.00000000);
point fmosttop (0.97000000, 0.00000000, 0.12000000);

bline fmstl5 X=0.66500000 /K {
fmcp /WP;
<0.02883333, 0.00000000>;
<0.05766667, 0.00000000>;
fmsp /T;
(0.09000000, 0.00000000) /R;
fhilgetop /K;
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<0.09000000, 0.04233333>;
<0.09000000, 0.08116667>;
fmtp /WPE;

bline forbtm Z=0.00000000 /T A
fmsp /WP;
<0.85736722, 0.08572635>;
<0.82822603, 0.05094805>;
fbep /WPE;

bline fortopline Z=0.12000000 /K {
ftep /WP;
<0.92303318, 0.08994621>;
<0.95299172, 0.06156215>;
fmosttop /WPE;

bline fortopline_2 Z=0.12000000 /K {
fmtp /WP;
<0.71000000, 0.09000000>;
<0.75500000, 0.09000000>;
ftep /WPE;

bline forcentline Y=0.00000000 /K {
fmcp /WP;
<0.74333333, 0.00000000>;
<0.82166667, 0.00000000>;
fbep /WPE;

bline forpro Y=0.00000000 /K A
fbep /WP;
<0.93998367, 0.00000000>;
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<0.97000000, 0.04000000>;
fmosttop /WPE;

bline fortan Y=0.09000000 /T {
fhilgetop /K /WP;
<0.78365338, 0.00344489>;
<0.79563612, 0.00592933>;
(0.80000000, 0.03000000) /K;
<0.80000000, 0.06000000>;
<0.80000000, 0.09000000>;
ftep /K /WPE;

sline st_10 X=0.76: {
(@forcentline);
(@forbtm) /K;
(@fortan) /K;
(@fortopline_2);

sline st_11 X=0.82: {
(@forcentline);
(@forbtm) /K;
(@fortopline);

sline st_12 X=0.88: {
(@forcentline);
(@forbtm) /K;
(@fortopline);

sline st_13 X=0.94: {
(@forpro);
(@fortopline);
}

xsurf forsurf { "*" }
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1
)

Renovatio

1

i
(i)

Z006.10.10
renovatio

CP = 0.3154
CPF = 0.8963
CPA = 0.7346

\

PANS

7

<% 9> fairing & cp curve

23




L o&a=100.00 M L/B 5.2778 LCE = 3.24 % LFF
LEBEP = 855.00M B/T 2.5714 VCE = 3.68 M
BEAM = 18.00 M CE 0.8151 RMT = T.eT73T M
DEETH = 12.00 M CEF 0.835% LE = 28.500 M{30.00 %)
DRAFT = 7.00 M({TF) CBR 0.7343 LxX = 38.000 M(40.00 %)

= 7.00 M{TA)CM 0.99%96 LR = 28.500 M(30.00 %)
SPEED = 0.00 KTS CW = 0.2363 AFP = 18.796 M*2(14.32 % RM)
FH = 0.0000 CWE = 0.%584 BL = 0.000 M{ 0.00 % LPF)
SCH = 0.000 M CWE = 0.9142 WA = 2e07.0 M2
DIA = 0.000 M CBS(L/B)= 0.1544 VOL = 9756.6 M3

<2¥ 10> fairing & cp curve XA AH

cp curveE EA W fairing #ol

H,
Q)
=
=]

0Q

o

=9 A As = o5 A dAHer AA dud 2YEA

o3 2

L OA = 100.00 M

LBP= 95.00M

BEAM = 18.00 M

DEPTH = 12.00 M

DRAFT =  7.00 M(TF)
7.00 M(TA)

<Y 11> 4x} A F_AF

(Cp ABAAM AR} MHS 2 o +=d °]i= xaf
mye9 = =g Srolth)

? cp curve FA ARE BA HWA WA (Ch)E 0.8154 WA w5
9.756kg ©.= Proposal @Al AA¥ FoAFet 7o) FdstA A

A SEE A
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<29 13> AE A8 o) HAe] B

o ME Ay ol Hddt AT 78 £ mElS 2AHER AASH
e A4 2agEE oy 2

load hull /d "union.xac";

//variable

//box ship

box ship /e { (=3, -9, 0), (97, 9, 12)};

base ship {

/A9
xplane end 28.5;
place (end) @{*}
xplane for 66.5;
place (for) @{=}
xplane coll 82;
place (coll) @{x}
xplane colll 94;
place (colll) @{x}
xplane endl O;
place (endl) @{x*}

polyline afl x=0 { (=3, 12), (-2, 10), (-0.5, 9), (0.5, 9), (2, 10), (3, 12) };

polyline af2 x=4 { (-5.4, 12), (=5, 10), (-2, 7.5), (2, 7.5), (5, 10), (5.4, 12) };
polyline af3 x=10 { (=6.5, 12), (-5, 7.5), (-2.3, 5.5), (2.3, 5.5), (5, 7.5), (6.5, 12) };
polyline af4 x=16 { (-7, 12), (-7, 6.5), (-0.1, 2), (0.1, 2), (7, 6.5), (7, 12) };
polyline af5 x=21 { (=7, 12), (-7, 4), (=4.7, 2), (4.7, 2), (7, 4), (7, 12) };

polyline af6 x=24 { (-7, 12), (-7, 4), (-5, 2), (5, 2), (7, 4), (7, 12) };

polyline af7 x=28.5 { (-7, 12), (-7, 4), (-5, 2), (5, 2), (7, 4), (7, 12) };

polyline deck?2 x=66.5 { (-7, 12), (=7, 4), (-5, 2), (5, 2), (7, 4), (7, 12) };
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polyline sensor2 x=80 { (-7, 12), (-7, 4), (-5, 2), (5, 2), (7, 4), (7, 12) };

polyline sensor3 x=82 { (-6.7, 12), (-6.5, 5.5), (-5, 2), (5, 2), (6.5, 5.5), (6.7, 12) };
polyline fo2 x=88 { (6.1, 12), (-6, 7), (=2.5, 2.2), (2.5, 2.2), (6, 7), (6.1, 12) };

polyline fo3 x=94 { (-3.5, 12), (-3.5, 9), (0.1, 4), (0.1, 4), (3.5, 9), (3.5, 12) };

skinsurf compart /e {afl, af2, af3, af4, af5, af6, af7, deck?2, sensor2, sensor3, fo2,fo3};
place (compart) @{*}

zplane z1 4;

place (z1) @{+ compart,—end1, + colll}
zplane z2 6;

place (z2) @{+ compart,—end1, + colll}
zplane z3 &;

place (z3) @{+ compart,—end1, + colll}
zplane z4 10;

place (z4) @{+ compart,—end1, + colll}

xplane x1 78;

place (x1) @{+ compart}
xplane x3 86;

place (x3) @{+ compart}
xplane x4 90;

place (x4) @{+ compart}
xplane x5 94;

place (x5) @{+ compart}
xplane f1 0;

place (f1) @{+ compart}
xplane {2 4;

place (f2) @{+ compart}
xplane {3 8;

place (f3) @{+ compart}
xplane 4 12;

place (f4) @{+ compart}
xplane 5 16;
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place (f5) @{+ compart}
xplane 6 20;
place (f6) @{+ compart}
xplane {7 24;
place (f7) @{+ compart}

yplane y1 2;

place (y1) @{+ compart, —endl, + colll}
yplane y2 -2;

place (y2) @{+ compart,—endl, + colll}
yplane cen 0;

place (cen) @{+ compart,—end1, + colll}

place (hull) @{*};

drawGAES Z3) ZF FAo duhdHS AUTOCADIYUE export3 o224 %
Hoz E9yr
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<9 19> Engine Room
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94 81.37771691 24.41331507 17.08932055
Al 500.8873483
<KHE 7> &5 A 93y 4 FF
2| x| (y=cm) CtH & (cm?) 21l (cm?) 2 (g) H| 1
0 234.7416908 70.42250724 49.2958
5 232.780807 69.8342421 48.884
-5 232.780807 69.8342421 48.884
Al 147.064
<E 8> FUE A By 2 FF
21Xl (z= cm) CHH X (cm?) 21l (cm?) E2(g) H| 10
3 649.7892057 194 .9367617 136.456
6 590.5470006 177.1641002 124.015
9 466.6622855 139.9986856 97.9991
12 449.5781977 134.8734593 94.4114
Al 452.881
Ao @H U AEH BEA FTHS TES WE FAY F THE FAF
SEWH tS3 2
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2.7. Rudder H|Z}
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slojof &tth. A3 WH7A (Turning ability), 7} €S #Asta v3847]7)
A A= AlZbel]l et FF4 5 (course changing ability), 28] 3l Xuho]
dote= Wgor Fntr ZAg de T8 = HAHA(course keeping

ability)o] UAt}.

I
Al
=
o
of\
ox,
SE
jubal)
l

A I M= Autdn,

FE4T WAL A Skn, A MIYE BN A

T3 38 He=  Cb/(L/B)Y  Fol:  Agte]  Qlom dWiow

Cb/(L/B)<=0.15 AXo|u}, BlHA S FSdx o= A7 sto] Cb/(L/B)=0.16%

T2 3 wx g},

2.7.1.1. Rudder?d &

1) 38 €} (balanced rudder) (¥ 10.20)

E} 7]% (rudder post)o] §lal EFHS LRV} 3| =9 k& 9]
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ALTERNATIVE
DETAIL X SOLUTION

1} BALANCED TYFE

(1) STUFFING BOX (5) PINTLE WITH BEARING
(2) CURVED RUDDER STOCK (B) RUDDER AXLE

(3) STRAIGHT RUDDER STOCK WITH FLANGE (7) HEX. BOLT

(4) BEARING FOR RUDDER STOCK AND AXLE (B)HEX. NUT

<29 34> #3 El(balanced rudder)

2) ¥k ~¥o]= E}(semi-spade rudder) (¥ 10.21)

rudder horne] U= EBF=A B A=

L]
%0,
2w

Ao Lol B2 viel A E Y
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2) SEMISPADE TYFE

(T) STUFF ING EOX (5) PINTLE WITH BEARING

7y BEARING FOR RUDDER
(2) CURVED RUCOER STOCK ® STogk AND AXLE

(3) STRAIGHT RUDDER STOGK WITH FLAnGE (7) HEX. BOLT

@STRAIGHT FUDDEF STOCK WITH CONE @ HEX. NUT

<a¥ 35> "k A9 o]= El(semi-spade rudder)

3) SPALE TYFE

(1) STUFFING BOX (#) BEARING
@ STRAIGHT RUDDER STOCK WITH CONE @ HEX. BOLT

(3) STRAIGHT AUDDER STOCK WITH FLAGE  (B) HEX. NUT

<19 36> 29 o]= E}(spade rudder)
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2.7.1.2. Rudder H2% 24

DIEEEERE

Auke] Zol( Ly, ), E4(d), A%, v LINES 5& Ethz A, AFgA,

>
N

87 o5 x5t AREAE 243,

L.

- rudder area ratio 2 rudder balance ratiox o}eje} o] A=A},

<3} 12> rudder area ratio % rudder balance ratio

RUDDER AREA RATIO
1.4 7 1.7 % 2.5 7 2.7 %
(}]_R,."'I:L:-cg’})

RUDDER BALANCE RATIO
22 7 24 % 23 7 25 %
SEGED
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o]7]4, A,: total rudder area ( rudder horn #19])

A, : fore rudder area (1§ 10.24 3x2)

- aspect ratio= 2 =7} A Y5

\
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2) DnV Rudder W% 742
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o] 714, o] WA ( A, )S RUDDER HORNO] Sl 74%-, HORNS ¥3H3k #

% ovjgie,

a @ ZEAHe]l HAAE (ninimum tip clearance) ©]4fo]ojof i},
minimum tip clearance T4
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25Pin D-Sub 7H4lE{ &=, 25Pin D-Sub 7{E{& 7104, 74HC244 M2t &AM 0,1 uF(104),

CIOIR2E IN4148,X{E 100K, ZZIE{ 70|18, 74HC244 & 20pin A%
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3lgo] that o3]S F i1 CONTROLLER A&S ¢8te] Rom Writer, led

& 7PH A, Servo Moter, RS232 FAIA o] &2 A #S 43835131t}

4.1.1. 52/0/E X &t

weholy Alzkel a3 EHle vt 2.
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* soH| & @ 74HC244, DB25 MALE, Capacitor 0.14F,
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<1¥ 53> Rom Writer =8| &
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<29 55> AZE Rom Writere] Ad & &9
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<29 58> A|ZE LED & 7HHA3e] AW & T

4.1.3. Servo Moter A/ 0/7] A Xt

Servo Moter= RudderE =@ & HFHoZ o/ HA FTAAE oH

* =H&E | ATMEGA8535, 30pF AW AIY 27, 4Mhz A& =4,

10pFA s ZdlA, 2912 370, 10KQ, A% 370, M EEH
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4.1.4. Controller & Z{1%h

Controller= Az A|ojo] A A 3] =<

B B = S B WS

gzl U olalE ¥ F ALk AFAA ALE T

Moz SorlA wsa.

*

THIE © ATMEGAS8535, 30pF N AIH 271, 4Mhz A2, 10uF3

FZAA, 10KQ, Ad 370, AR, 2S4A 37], RS2327A 018, A=

9y 270, AdE 570

<% 61> Controller A|2}3}4
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<% 62> Controller &9

<1¥ 63> Controller

4.1.4. Controller & ZA2 %A

*

FH] 5 ATMEGAS8535, 30pF 71 AIE 271, 4Mhz A8 2%, AR EEH, %

(—

S 34 (SRF04) 270, RS2327A101 &, A2 e 17), ANE 47
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<3 13> LED F%& oAl Z2aem#1

#include <mega8535.h>

#include <delay.h>

void main(void)
{
int led=0x01;
DDRB=0xff;

PORTB=led;

while(1)
{
led<<=1;

delay_ms(100);
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if(led==0x00) {led=0x01;}
PORTB=led;

I3

}

<} 14> LED A% oA ZZ1|W#2

#include <mega8535.h>

#include <delay.h>

char led_fo[ ]={0x00, 0x80, 0xc0, Oxe0, 0xf0, 0xf8, Oxfc, Oxfe};
void main(void)

{

DDRB=0xff;

PORTB=0x00;

while(1)

{
int 1;

int j;

int led_mov;
for(i=0;i<=7;i+ +)
{

led_mov=0x01;
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for(G=1;j<=7:j++)

{

delay_ms(100);
PORTB=led_foli]+ led_mov;
led_mov <<=1;

}
delay_ms(500);
}
for(i=0;i<=2;i+ +)
{

PORTB=0x00;
delay_ms(500);
PORTB=0xff;
delay_ms(500);

}
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#include <mega8535.h>
#include <delay.h>

void main()

{
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int 1;

DDRD = 0x00;

DDRB = Oxff;

PORTB = 0x00;

while(1)
{

if(PIND.O == 0)

{
for(i=0;i<60;i+ +)
{
PORTB = Oxff;
delay_us(600);
PORTB = 0x00;
delay_us(1400);

}
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else if(PIND.1 == 0)

{

for(i=0;i<60;i+ +)
{

PORTB = Oxff;
delay_us(170);
PORTB = 0x00;
delay_us(1830);

}

for(i=0;i<60;i+ +)
{

PORTB = Oxff;
delay_us(370);
PORTB = 0x00;
delay_us(1630);

}
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#include <mega8535.h>

// Standard Input/Output functions
#include <stdio.h>

#include <delay.h>

unsigned int adc_data;

#define ADC_VREF_TYPE 0x00

// ADC interrupt service routine

interrupt [ADC_INT] void adc_isr(void)
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{
// Read the AD conversion result
adc_data=ADCW;

}

// Read the AD conversion result
// with noise canceling
unsigned int read_adc(unsigned char adc_input)
{
ADMUX=adc_input| ADC_VREF_TYPE;
#asm
in r30,mcucr
cbr r30,__sm_mask
sbr r30,__se_bit | __sm_adc_noise_red
out mcucr,r30
sleep
cbr r30,__se_bit
out mcucr,r30
#endasm

return adc_data;

}
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// Declare your global variables here

void main(void)
{
// Declare your local variables here

int adc_result;

// Input/Output Ports initialization

// Port A initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

// State7=T State6=T State5=T State4=T State3=T State2=T Statel=T
StateO=T

PORTA=0x00;

DDRA=0x00;

// Port B initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

// State7=T State6=T State5=T State4=T State3=T State2=T Statel=T
StateO=T

PORTB=0x00;
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DDRB=0x00;

// Port C initialization

// Func7=In Func6=In Funcb5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

// State7=T State6=T State5=T State4=T State3=T State2=T Statel=T
StateO=T

PORTC=0x00;

DDRC=0x00;

// Port D initialization

// Func7=In Func6=In Funcb5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

// State7=T State6=T State5=T State4=T State3=T State2=T Statel=T
StateO=T

PORTD=0x00;

DDRD=0x00;

// Timer/Counter O initialization
// Clock source: System Clock
// Clock value: Timer O Stopped

// Mode: Normal top=FFh
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// OCO output: Disconnected
TCCR0O=0x00;
TCNTO=0x00;

OCRO=0x00;

// Timer/Counter 1 initialization
// Clock source: System Clock

// Clock value: Timer 1 Stopped
// Mode: Normal top=FFFFh

// OC1A output: Discon.

// OC1B output: Discon.

// Noise Canceler: Off

// Input Capture on Falling Edge
// Timer 1 Overflow Interrupt: Off
// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
TCCR1A=0x00;

TCCR1B=0x00;

TCNTIH=0x00;

TCNTI1L=0x00;

ICR1H=0x00;
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ICR1L=0x00;

OCRIAH=0x00;
OCRIAL=0x00;
OCR1BH=0x00;

OCRIBL=0x00;

// Timer/Counter 2 initialization
// Clock source: System Clock
// Clock value: Timer 2 Stopped
// Mode: Normal top=FFh

// OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNTZ2=0x00;

OCR2=0x00;

// External Interrupt(s) initialization
// INTO: Off

// INT1: Off

// INT2: Off

MCUCR=0x00;

MCUCSR=0x00;
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// Timer(s)/Counter(s) Interrupt(s) initialization

TIMSK=0x00;

// USART initialization

// Communication Parameters: 8 Data, 1 Stop, No Parity
// USART Receiver: Off

// USART Transmitter: On

// USART Mode: Asynchronous

// USART Baud rate: 9600

UCSRA=0x00;

UCSRB=0x08;

UCSRC=0x86;

UBRRH=0x00;

UBRRL=0x19;

// Analog Comparator initialization

// Analog Comparator: Off

// Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

SFIOR=0x00;
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// ADC initialization

// ADC Clock frequency: 1000.000 kHz
// ADC Voltage Reference: AREF pin
// ADC High Speed Mode: On

// ADC Auto Trigger Source: None
ADMUX=ADC_VREF_TYPE;
ADCSRA=0x8A;

SFIOR&=0xEF;

SFIOR| =0x10;

// Global enable interrupts

#asm("sei")

while (1)

{

// Place your code here
adc_result=read_adc(0);
printf("ADC_Result = %d ", adc_result);
delay_ms(10);

I

9] &2 :=3E ATMEGA85350] W4® ADC EEES o] &34 oz
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#include <mega8535.h>

// Standard Input/Output functions
#include <stdio.h>

#include <delay.h>

unsigned int adc_data;

#define ADC_VREF_TYPE 0x00

// ADC interrupt service routine
interrupt [ADC_INT] void adc_isr(void)
{

// Read the AD conversion result
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adc_data=ADCW;

}

// Read the AD conversion result
// with noise canceling
unsigned int read_adc(unsigned char adc_input)
{
ADMUX=adc_input| ADC_VREF_TYPE;
#asm
in r30,mcucr
cbr r30,__sm_mask
sbr r30,__se_bit | __sm_adc_noise_red
out mcucr,r30
sleep
cbr r30,__se_bit
out mcucr,r30
#endasm
return adc_data;
)
int 1;
void Servo_left()

{
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for(i=0;i<=30si+ +)
{
PORTB.O=1;
PORTB.1=1;
delay_us(170);
PORTB.0=0;
PORTB.1=1;
delay_us(430);
PORTB.0=0;
PORTB.1=0;
delay_us(1500);
¥
¥
void Servo_right()
{
for(i=0;i<=30si+ +)
{

PORTB.O=1;
PORTB.1=1;
delay_us(600);
PORTB.0=0;

PORTB.1=0;
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delay_us(1500);
}
}
void Servo_Init()
{
for(i=0;i<=30si+ +)
{
PORTB.0O=1;
PORTB.1=1;
delay_us(370);
PORTB.0=0;
PORTB.1=1;
delay_us(230);
PORTB.0=0;
PORTB.1=0;
delay_us(1500);
}
}

// Declare your global variables here

void main(void)

{

// Declare your local variables here
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int sum;

int onoff;

int 1;

int sensorl;

int sensorZ;

int sensor3;

int receiver;

int ForeDistMin=600;

int SideDistMin=300;

int SideDistMax=600;

// Input/Output Ports initialization

// Port A initialization

// Func7=In Func6=In Funcb5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

// State7=T State6=T State5=T State4=T State3=T State2=T Statel=T
StateO=T

PORTA=0x00;

DDRA=0x00;

// Port B initialization

// Func7=In Func6=In Funcb5=In Func4=In Func3=In Func2=In Funcl=In

FuncO=In
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// State7=T State6=T State5=T Stated=T State3=T State2=T Statel=T
StateO=T
PORTB=0x00;

DDRB=0x00;

// Port C initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

// State7=T State6=T State5=T State4=T State3=T State2=T Statel=T
StateO=T

PORTC=0x00;

DDRC=0x00;

// Port D initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

// State7=T State6=T State5=T State4=T State3=T State2=T Statel=T
StateO=T

PORTD=0x00;

DDRD=0x00;

// Timer/Counter O initialization
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// Clock source: System Clock
// Clock value: Timer O Stopped
// Mode: Normal top=FFh

// OCO output: Disconnected
TCCR0O=0x00;

TCNTO=0x00;

OCRO=0x00;

// Timer/Counter 1 initialization
// Clock source: System Clock

// Clock value: Timer 1 Stopped
// Mode: Normal top=FFFFh

// OC1A output: Discon.

// OC1B output: Discon.

// Noise Canceler: Off

// Input Capture on Falling Edge
// Timer 1 Overflow Interrupt: Off
// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
TCCR1A=0x00;

TCCR1B=0x00;
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TCNT1H=0x00;
TCNTI1L=0x00;
ICR1H=0x00;

ICR1L=0x00;

OCRIAH=0x00;
OCRIAL=0x00;
OCR1BH=0x00;

OCRIBL=0x00;

// Timer/Counter 2 initialization
// Clock source: System Clock
// Clock value: Timer 2 Stopped
// Mode: Normal top=FFh

// OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNTZ2=0x00;

OCR2=0x00;

// External Interrupt(s) initialization
// INTO: Off

// INT1: Off
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// INT2: Off
MCUCR=0x00;

MCUCSR=0x00;

// Timer(s)/Counter(s) Interrupt(s) initialization

TIMSK=0x00;

// USART initialization

// Communication Parameters: 8 Data, 1 Stop, No Parity
// USART Receiver: Off

// USART Transmitter: On

// USART Mode: Asynchronous

// USART Baud rate: 9600

UCSRA=0x00;

UCSRB=0x08;

UCSRC=0x86;

UBRRH=0x00;

UBRRL=0x19;

// Analog Comparator initialization
// Analog Comparator: Off

// Analog Comparator Input Capture by Timer/Counter 1: Off
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ACSR=0x80;

SFIOR=0x00;

// ADC initialization

// ADC Clock frequency: 1000.000 kHz
// ADC Voltage Reference: AREF pin
// ADC High Speed Mode: On

// ADC Auto Trigger Source: None
ADMUX=ADC_VREF_TYPE;
ADCSRA=0x8A;

SFIOR&=0xEF;

SFIOR| =0x10;

// Global enable interrupts

#asm("sei")

while (1)
{
sum=0;
for(i=0;i<19;i+ +)
{

receiver=read_adc(3);
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sum=sum+ receiver;
}
if(sum>=100)
{onoff=0;}
else
{onoff=1;}
while(onoff)
{
sensorl=read_adc(0);
sensor2=read_adc(1);
sensor3=read_adc(2);
if((sensor1>=0) && (sensorl<=ForeDistMin)
&& (sensor2<=SideDistMin))
{Servo_left();}
else
{
if(sensor2>=SideDistMax)
{Servo_right(O;}
else

{Servo_InitQ;}

s

(sensor2>=0)
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?Copyright 1998-2006 Pavel Haiduc, HP InfoTech s.r.l.
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http://www.hpinfotech.com

Project :
Version :
Date 1 2006-11-18

Author : Freeware, for evaluation and non—-commercial use only

Company :

Comments:

Chip type : ATmega8535
Program type . Application
Clock frequency :4.000000 MHz
Memory model : Small

External SRAM size :0

Data Stack size 1128

*****************************************************/

#include <mega8535.h>

#include <delay.h>

// Standard Input/Output functions
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#include <stdio.h>

// Timer O overflow interrupt service routine

interrupt [TIMO_OVF] void timerO_ovf_isr(void)

{

TCNTO0=0x16;

PORTD.6=1;

PORTD.7=1;

delay_us(10);

PORTD.6=0;

PORTD.7=0; // &H =257} @A wvitt DEES] 6,7 bitell %o] 10uS

ol trigger pulseS LAA 7= FHolt}.

unsigned int adc_data;

#define ADC_VREF_TYPE 0x00

// ADC interrupt service routine
interrupt [ADC_INT] void adc_isr(void)
{

// Read the AD conversion result
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adc_data=ADCW;

}

// Read the AD conversion result
// with noise canceling
unsigned int read_adc(unsigned char adc_input)
{
ADMUX=adc_input | (ADC_VREF_TYPE & 0xff);
#asm
in r30,mcucr
cbr r30,__sm_mask
sbr r30,__se_bit | __sm_adc_noise_red
out mcucr,r30
sleep
cbr r30,__se_bit
out mcucr,r30
#endasm

return adc_data;

}

// Declare your global variables here

int i;
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int fo_dist_min=200;
int si_dist_max=250;
int si_dist_min=150;
int fo_dist;

int si_dist;

int count;

void rotate(void)

{

for(i=0;i<=30;i+ +)

PORTC.5=1;
delay_us(350);
PORTC.5=0;
delay_ms(10);
PORTD.6=1;
delay_us(400);

delay_ms(10);
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void to_left(void)

{
for(i=0;i<=30si+ +)
{
PORTC.5=1;
delay_us(350);
PORTC.5=0;
delay_ms(10);
}
}

void to_right(void)

{
for(i=0;i<=30si+ +)
{
PORTC.5=1;
delay_us(490);
PORTC.5=0;
delay_ms(10);
}
}

void center(void)
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for(i=0;i<=30si+ +)
{

PORTC.5=1;
delay_us(420);
PORTC.5=0;

delay_ms(10);

)

int get_fo_dist(void)

{
count=0;
for(i=0;1<=2000;i+ +)
{
if(PINB.O==1)
{
count=count+ 1;
)
delay_us(10);
)

return count;
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int get_si_dist(void)

{
count=0;
for(i=0;1<=2000;i+ +)
{
if(PINB.1==1)
{
count=count+ 1;
}
delay_us(10);
}
return count;
}

void main(void)
{

// Declare your local variables here

// Input/Output Ports initialization

// Port A initialization
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// Func7=In Func6=In Funcb5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

// State7=T State6=T State5=T State4=T State3=T State2=T Statel=T
StateO=T

PORTA=0x00;

DDRA=0x00;

// Port B initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

// State7=T State6=T State5=T State4=T State3=T State2=T Statel=T
StateO=T

PORTB=0x00;

DDRB=0x00;

// Port C initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

// State7=T State6=T State5=T State4=T State3=T State2=T Statel=T
StateO=T

PORTC=0x00;

DDRC=0x{f;
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// Port D initialization

// Func7=In Func6=In Funcb5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

// State7=T State6=T State5=T Stated=T State3=T State2=T Statel=T
StateO=T

PORTD=0x00;

DDRD=0x{f;

// Timer/Counter O initialization

// Clock source: System Clock

// Clock value: 15.625 kHz

// Mode: Normal top=FFh

// OCO output: Disconnected

TCCR0O=0x04;

TCNTO=0x16;

OCR0=0x00; // 717} 60ms<¢! overflow IHHEES WAA7]7] 9t

Timer0Q2e] A H-Folt}.

// Timer/Counter 1 initialization
// Clock source: System Clock

// Clock value: 15.625 kHz
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// Mode: Fast PWM top=00FFh

// OC1A output: Discon.

// OC1B output: Discon.

// Noise Canceler: Off

// Input Capture on Falling Edge
// Timer 1 Overflow Interrupt: Off
// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
TCCR1A=0x81;

TCCR1B=0x0C;

TCNTIH=0x00;

TCNTI1L=0x00;

[CR1H=0x00;

ICR1L=0x00;

OCR1A=5;

OCR1BH=0x00;

OCR1BL=0x00; //Timerl & &3] DC motor ¥&7]5 Aol pwmS 44

b ol

ol

// Timer/Counter 2 initialization

// Clock source: System Clock
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// Clock value: Timer 2 Stopped
// Mode: Normal top=FFh

// OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNTZ2=0x00;

OCR2=0x00;

// External Interrupt(s) initialization
// INTO: Off

// INT1: Off

// INT2: Off

MCUCR=0x00;

MCUCSR=0x00;

// Timer(s)/Counter(s) Interrupt(s) initialization

TIMSK=0x01;

// USART initialization
// Communication Parameters: 8 Data, 1 Stop, No Parity
// USART Receiver: Off

// USART Transmitter: On
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// USART Mode: Asynchronous
// USART Baud rate: 19200
UCSRA=0x00;

UCSRB=0x08;

UCSRC=0x86;

UBRRH=0x00;

UBRRL=0x0C;

// Analog Comparator initialization

// Analog Comparator: Off

// Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

SFIOR=0x00;

// ADC initialization

// ADC Clock frequency: 1000.000 kHz
// ADC Voltage Reference: AREF pin
// ADC High Speed Mode: On

// ADC Auto Trigger Source: None
ADMUX=ADC_VREF_TYPE & Oxff;
ADCSRA=0x8A;

SFIOR&=0xEF;
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SFIOR| =0x10;

// Global enable interrupts

#asm("sei")

while (1)
{
count=0;
for(i=0;1<=2000;i+ +)
{
if(PINB.O==1)
{
count=count+ 1;
)
delay_us(10);
)
fo_dist=count;

printf(" SENSOR 1 %5d ", fo_dist);

count=0;

for(i=0;1<=2000;i+ +)
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{

if(PINB.1==1)

{

count=count+ 1;
}

delay_us(10);

)

si_dist=count;

printf(" SENSOR 2 %5d ", si_dist);

if(fo_dist<=fo_dist_min)
{to_leftO;}

else if(si_dist<=si_dist_min)
{to_leftO;}

else if(si_dist>si_dist_max)
{to_rightO;}

else

{center();}

I
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