Jubogtdbogtdootdboogbobogd
Juobgubogdootdbodgtubgtn

oo og












g d 5
g1g oo 9
1.1 OO0O0O0O0 .0 e 11
1.2 000000 .0 e 12
1.3 O0OO0OOO ..o e 13
20 0O0O0O0oO0bOoobooooboobooobooboooboooo 15
21 O0O0OD0 o e 17
22 0000000000 .. o s s 17
23 OdU0bOOOoOoobooboooboboobooooboog oo oo 19
24 ODO00OO0ODOODOODODOODODODODODODO oo 23
25 ODUOb0OO0OO0O0obOOobOOoOobOooboOobOoUooboOobOooboboboOoboooboo 24
26 J00OO0OO0OO0DDODOOOOODODOOOO0O & ..o 0o .. 28
0 I I 31
271 O00000OO0OOOOOOOOOOOOO ..o 0oL 32

272 0O00000O0OOOOOOOOOOOOOO @000 0oL 33

273 0O00000O0OOOOOOOOOOOOO ..o 0. 34

2.8 OD0O0O0 ... e 34
030 0bobobobobOobobOobOobOobob 35
3.1 0000 .« .o 37
32 00000000D0000D00O00 ... oo 37
33 0DO00OO00O0D0O0DOODbOODLODbOoDOoD oo oo 41
34 0ODO00OO0ODOODOODODOODOODODODODODO © oo 43
3.5 00000000000 ... oo e 46
3.6 DO0DO000OD0O0ODOODO0OD0O0O0O ... o oo 52
3.7 0000 .« .o 53
040 00O0OO0OO0ODOOOOOOOOOOOOODODOO 55
4.1 OODOO .« .o e 57
42 0UO0OO0OD0OODOODODOODODODODbDObDODO oo 57
4.3 00000000000 .. e e e 58



44 OO00O00O00O00 .. e s s e e 58
4.5 0000000000 .0 59
5 P S I 60
452 0000000 ... e 61
4.6 ODO0ODOODOOOODOOO @ .. e 61
461 DOO0O0DOO0OO0O0O ... 0 o o oo 61
462 0O0000O00O0O0O ... 00 oo oo 68
463 0O000O0O0OO0O0OO0OO0O ... 00 o oo 69
4.7 000000000 .o 0 o 69
4.8 00O0O0OD0OD0O0OO0OO0O ... 0 o o o oo 69
49 0DO00O0O0OOOOOOOOOODOODOODOODOg ... 70
410 000000000000000 « .. .00 o000 76
411 0000 ..o 7
s 0ObOoobboobooboboobooboo 79
5.1 OODOO ..o e 81
5.2 000000000 DO0O0O0O ... o oo o 81
70 S I I 82
54 DUODODUODOODODLOODLOOOODOOO ..o oo 84
5 78 S I I 88
5.6 ODODOODOOOODOO0O ... o i e 89
5.7 O0ODOODOODODOO ... 92
5.8 U0OD0OO0OD0OOO0ODOODOOD ..o o oo 92
59 0O0DOOO0OOOOObOOObOoOoDoDbOoOoboOobobOoO oo 93
510 OODOO ..o oo o 94
el 0OOOdbOOObObOOoObOOObDbOOObOOObbOOOn 99
6.1 OODOO ..o e 101
6.2 OJ00OO0ooboooooboooboooooboobooanoono @0 oo 101
6.3 Uobooobooooooobooooobooboooog oo 102

64 DO0OODOOOOOOOODOOOOOOOObOOOOOO oo 112



g d 7
6.0 DJUO0ODOO0ODO0OD0OODODOO ..o o oo 127
6.6 J00O0OOO0obDOoOoboOoobooboOoboooboobooooboooo .. 127
6.7 JoooOoobOoOoboOobooboobooobooooog e 128
6.8 DODOODODODOODOODOODOODLODODODODO © 0oL 138
6.9 OUODODO .. e 145

o770 OO 147
71 ODO00O0O0 ... e 149
72 OO o 152
73 OO0O0O0O e 154

go 156

00AOdO0O0O0O0ODOOOOOO0ODOObDOOODOOD 163
A1 OODODO ... e e e 165
A2 O0OD0OQCQOOOO0OO00O0D0000 & ... .. 165
A3 O0OD0OO0QOOOO0OO00O00000 & ... it .. 166

A3.1 OuwtPacketDDDOOOOOODO ... . oo 167
A32 InPacketDOODOOOOO . ... . v 167
A4 TO0ODODO .. e 168

Ooo0BUOOOOODOOOOOOODOODNAOODOODOOODOO 171
Bl 0000 .. 173
B2 NAOOOODOOOOOOOOOOODOODOOO .« ... 173
B3 NAOOOODOOOOOOOOOoOooooOoOooooog ... 180
B4 NAOOOODOOOOOOOOOODOOOOOOO ... .. 185
B,5 NAOOOODOOOQOOOOOOOOO .. ... oo 188
B.6 ODODOO ... 188

gooog 189

goog 197






10

HpN






— 0100 00 — 11

1.1 OOoO0oodd

uboboogobogobooobboobbooobboobboobboobobod
ggbboogobobooobboobbuobbooobooobooobooobobod
ggbbogobbooobboobbuoobbuooobuooobooobooobbod
gogbbooobbooobboobboobboobobuooobooobooobobod
gogbobooobbooobboobbuoobbooobooobooobooobobod
ggbobooobbooobboobooobboobbuoobobooobooobobod
gogbboooboboobobobooobbboooboobobooobbooobbood
ggbooobooobooooboooboboobbuooboboobbooooboood
gobodboooboobooobobooboobbooboobbooboobo
uboobodobooboobooboobobooboboboobobobooobobonboon
000000000 000O00O0O0oU0UoOoODOOoUOjDooboooCooOoOoUoUbooO
000000 2000000000000 oo0oO0o0o0DUooOoOOooDUUooOoOO
000 [3,4,500000000000000000O0DOO0ODOOUOOO [plOOOOO
000000000000 00O0O00000O0OOOO [foooo0ooDooooooo
goboboooboboooboboobbooboboobobooboobooobooooobobod
gobooobobooooobobuoooboboobboooobooobobooooobon
goboooboobobooobooboboboboobobooooobobobooon
goboobooooboobooonoboobooon
ugobooooboooobooobbooobboobbooboboobooboooobooon
gboooooboobooooobobobobobobooobobobooboobbon
O00ooooOoooooo 8,9, 10, 0000000000000 0ODOOOODOO
11,0 0000000000000 [12]00000000000
goboogobooobboobboobboobbooboobooobooobobon
gogboobooobboobboobboobobooobooboboooboooobobon
gogboooobooobboobboobboooboooboooboooboon
O0o0o0o0oooo0oOoU0o0ooo0ooOoUoooOoU0ooooOooO(ooooo
00)0o00oo0oU0o0o0ooU00o0oooooooOo0ooUooooooooUoooo
goboboooboboobboobbooobooobooobooobooobobod



12 — 0100 00 —

oooobooboobooobobooobooobooobooboobobooboooo
obooooooooooooonog
gboobobobooooooobobobobobooboboobobobnobDUoboOoo
0000000000000 00000000 [(BDODODODODLODOOUoOoOOoUoOoOOo
vbobgooooooboobobobobobooboboooooboobooboooboon
oooon
gbobooboobgoobooooobobooboobbobobobbooboboobon
000000000000000000000000O00OD [Y)oooooUuoo
00000000000 0U00O0000oO0O000o0oUoOoooOO e]17o000O0OO
boboboboooobobooboobooooooboobobobooooooD
gboboboboooboooboboboboooooobooboboboooooboon
boboboboobooobobobobobooboboboboboooooon
bobgobobooboooboboboboboobooboboboboooooon
oboboooboobooooooooooooooooooooooo

1.2 OOOOodd

gboboobobooboboobboobboobbooboboooobooobooboon
ubobooobooboboobobooooooobooooboobboooboboon
gooboboooboooobboooboobbooobooboooboobooooboon
oboboooboobooboooboooboooobooooboooobobooobooboon
gboboobooboobbooboobboobooboboooboobooon
gboboobobooboboobboobboobboobobooboboobooboon
gobooobooooboooobboooboboobboobboooboobooboon
goboooboooobooobobooobboobbooboboobbooobboon
00o0000oo00ooOoU0oo0 (DoooooOoUoOoUo)boooooOoooo
gbooobgbooboobooboobooboobooboooboboboboooboo
gobogooboooboboobboobboobboooboooboooboon
goboooboooboooboobobooobooobboobobooDooboon
gooboobooboobobooobooobooobbooobboobboobboon
gooooboooo



— 0100 00 — 13

1.3 0OO0Oo0OOoogd

ugbbooboobboobooboooon
ubobooagobuoboboobbuoobobuooobooobobooobooobood
goboodgbood
gbobooboooboobbobboobooboboboobooboobbooboobon
gogbobooobbooobbooobuooboboobbuoobobooobooobobod
ggbobooobbooobboobboobboobbuooboboooboooboobod
gogboboooobbooobboobooooboooboobooooooboobood
goboobooaobod
uboobooobobbooboobooboboooobobboboboouobobod
gbooboboobobooboobobobobobooboboobooboboobooobooy
gobooboooboboooboboobbuoobboooboooboboobobooobobod
goboooboooobooboooobooboooboboooo
uboobooobobooooboooboooboooobboobooooboooooon
000000000000 000O00000O0000O00DODOUOODOO0OUOO (oo
00)0000000000000O0O0000OO00DOOO00DOUOOOOOUDOO
gboboboobooboboboobobboboboobooobooobooobooooboon
gobooboooboboooboboobbooboboonobuoooboooobooooobooon
gobooooonboo
uoooooboooobooobbooobbooobboobobooboooooon
gobooboboooboobobooboboobo3dbooo400000b00b0DbDOn
gogboobooobboooboboobbooboboobbooboboooboooobobod
goboobooboooboobbooboobboobooboooon
gobooobogobooobooobooobbooboboobbooobooon
ggboobooobooobboobboobboooboooboooboboooobbon
goboooobboooboboobboobbooobooobooobooobobon
gobooboooobooboobobooboobobon
gbobooboobooobooboobbooboobboobd



14 — 0100 00 —

gboboobbooboboobboobobooobooobboobboooboon
gooobooboboooobobooboobobooooboDobOoboobogn FET
gbobooboobbooboobbooboo

goboboobobooobooobboobbooo NAOUODODOODODODOOOODOO
Ooo0oooOo0o0oooooOooooooOooNAOOODOOOODOOOODOD
oo



L] 2]

Jubogtdbgtdbootdbootgbotgd
Jubogdootdboodud






— 020000000000000000000000O00000O000000 —17

21 0000

gobogoobooooboobooobboobooobboooboowooDoboon
gobooobooobboobbuoobbooobooobbooobbooobood
ggbobogdgbbooobboobbuoobbodobbuoobbooobooobobod
gogboooboooboboobbooobboobboobobooobooobobood
ggbooobuoooboooobooobboobboobobooobooobobod
gobooboooboooogo

gbobobooboobobobobobobooobooooboboboboboobo
ggbbooobboobboobbuoobbooobooobooobobooobbod
obobooooboobooooboobobobobboobobo gRP2000000
gobooooboooboboobbooboboooboobobooobooooboood
gogboooobboooboboobbooboboobboobobooobooooboood
gobooboooboooboboobbooboboobbooobooobooooboood
goooo

22 J0oboobooood

gbbooboobbooboobboobooooboobbooboo

e JOOODO
e OIODODO
e JOODODOODOODO

— 0000 (booOoOoOoUoUUOoOooOoOOoOooOoOoon)
— googo

- 0000 (@ooooon)

goboboooboboooboboobbuoooobooooboobobooobooooood
gobobooboooboboobboobboobboobobooobooooood



18— D200 0000000000000000000000000000000 —

0D000000000000000000000000000000'0000000aQ
ubooboooooaoo

gbobodoboboobobooboboobboobobooboboobobooooboaon
ubobooobuoooooooboooboooobobooboboonobooooboon
ubobooobouooooooobooooooobboooobooboboobooboon
ubobooobooooooooboooboboobobooboboonoboooboobooon
uboboooboooooboooboooboboobbooboboooboooobooon
oboboobobooboboooboboooboboobooooboboobboooobooboon
0000000000000 000000(0000)0000O0O00D0oDUoooOoOOOn
oboboooboobboooboooboboobboobobooobooboobooon
oobooobooooboboobbooooobobooobbooobuoooobooboon
oboboooboooboboobooobooobobooobooobobooobooboon
gobooboobbooboooboo

gboboobobooobooobbooboooboooboboobboooboboon
gbobooboboobboooboooboboobbooboboobobooboboon
gobooobboooobooobboboobboooboooboooobboon
000000000000000000000?000000000000000000
gobog3boobooboooboobobooobooobooobbooboboon
gobooboboobbooobooobooobooobboobbooboboon
good

googoobooboooboobbooboobobon

e OO0 DOODDOODODOODODO

— 0obooooooooooooooobooboobooboobobong

- gobooooobooboo

e 000U DOODODOODODOODO

0000000000 0D PCIDO0ODU0O0O0OU0O0ODO0ODO0DO0OO0OO0O0OOOOOUOODOg
gopoQoooo pCl0000O0OOOOOOoOoOoOoOoOoOoOoOoOoOog 1oGo20GoOOOOOOODODOOO
oobooooooooo

‘00000000000 0000000000000000D0000D000000DO0oOOn
gopooobooooooooooon



— 02000000000000000000000000000000000  —19

~ (0D0)000000o
-~ 00000000000000000000000000000000

- 0ooooogoo

gbobgoooooobobobooboooboobobobobooobobooboboon
gbobogooooooboboobooooooboobobobooobooboboon
gboboboboboooooooooon

gobooobooooboobobooobooobooboooboobooobooooooobooooDoo
gbobogooooboobobooooboobobobobooboooboboboboo
gbobgboooobobobobobboooobobobooobooboboon
goboboboboboboboboboboboboboboboboboboo

gobooooooobooboobbooboobooboobooobooooboobooDoo
goboogoboooooboooboooboobooooboobooooboooboooboo
gboboboboboobobooboo

23 U0b0bOobobOobobboobuoobouobougn

gboobooooooooooon

gobooooboboooboboobobooobooboboboobobooonbo
0000000000000 000O0 [1guooouooooooooouod
googboobooobogobobooobooobobbobooobobboboboo
goboobooboooboooboooobooobooboooboobooboooboo
goooboboooboobbobooboboooobobboooboobooboo
000000000000 000000ODO 200000000000 000ODO0O0OO
gboboobooboboboboboboboboboob

gooooboobooobobooboboooboooboobboobooboobo
gobooboooooobboobobooobboobboooboobbobboDooDo
gobooboobobooobooogbooboboooboboooboobooobo
gooobooboboooboobooobbobooooboooobobooonbo
gboboboobobobobobob



20— 02000000000000000000000000000000000 —

ooooooooooooooo
goobobobooboobobobuooboobUoobobooboooboboooDbo
gooboboooboobobouooboboobbooobooboobnoobooobo
gobooobooobobobooboobooooboobooboobboooDbo
[5,21,22,23,24|000000000000000000O0OOOOOOOOOOO
googbooboobooobooboobooobooboooobooboboo
0000000000000 00O0O0ooOoUoO 25260000000

gbooboooboboobooooboboooboboboboobobooobo
0000000000000 DOCO00DO0dbDAono00O0O0OOO0ODOOODO
O0000000o00O00O000O0O0oO0oODO0oO0oooOO 27roooo0ooo
00000000000 0O0000O0 800000 0oUoooooooUoo
gbooboboobobooboboobobuooboboooboboobo
gbobooboobooboobobooboobobbbobooboboobo
0000000000000 0000O0bO0oUDooOoUOoO 29ooouoo
gopbooboooboobbooobooboobbooboobbooboo

gbooboboobooobobobobooboobobooboboooboaonooo
gbobooboobooboboobgoobobooboboobooobobooooo
goboboobboobboobobooobobooobboooboooboobooon
00000000000 00O00D0OD0O00 [25,26,300000000000000
0000000000000 00000000DO0000OUoD0O (oUooo
0)[31][32] 0000000000000 0Oo0OoOo0OoO0o0oOooUoOoooDO
goboooooooon

gbbooboooboooboboooooboboobobooboooboobooo
gbooboboobooboooboboobobooboboooboboooobooo
goooooooo0oboOo loGOoOoooOobboUoboobDOoOoboOoboboOoDo
gboooboboobooboobobooboooobobooobobooboboooo
gboooboobooobobooboboooboboobobooboboooo
O00000O00O0O0bOObOo203GohoooooooooooooDo
00000 BOUOOOOOOObB7TemO0 52kg0 000000000 NAO[33]



— 02000000000000000000000000000000000  —21

000000000000 0000DOO00DOO0O00O 1GOooooooooboooo
gooobooboboooboboobogooboobobboobobobooboo
gobooboobooooboooboobbooboobboobouoboobDoooobo
000000000000000300000000000000000000
googboobooobooooobooogobooooboooobobooonDo
gooooboobooboboooooooboboooboooobooooooDoo
gboboboobobobobobob

ugbobooboobobooobooboo
Goswami 0 0O 0O0OOD0O0O0OO000OO0ODOO0OOOOOOOOOOOOO [14][15]
uboboobooboboboobooobobooboobobooboooboo
ubooboboobobooobobuoobooooobobooooooonooo
uboobobooboboobobooboboobooboobobooooonooo
uboobobooboobobooboooboboobobobooooboooboboo
0 (Flat Contact) DO 0O0O0O0OO00O0OOOOOOOOOOOO

0000000000000 0O0OO [1e7ooo0000O0OO0O000OOO
gbobobobobobooboooooboobooooooooooooooon
uboobobuoobobuoobbooobobuobobooboboobonbooo
ubodboobobboboboobooboobooboboobooobooo
ggobobobboooooooboboooooboboboooooobooboboooan
uboobboobobooboboooboboobooobobooobooboa
ubooboboboobooboboobboboboobooooboboo
ugoo

000000000000000000000HICO (340000000400
goboobooboboobooboooboobooboboooboooboooboooDoo
gobogbooboooboboooboobobooboobooobooobooooDoo
gbooobooboobooboboobobooooboooooooboobooooDoo
gobooboooobooboboooboooobooobooboobbooboooDoo

0000000000000000000000 xr*0000000000000000 72000
00000l «x0000 xr0bOO0O0oooO0oOooOOoOooboocoon

“Head Injury Criterion0 0 00 0000000000000 0O00 2500000000000000
goboooooboooooo




22— 0J2000000000000000000000000000000000 —

goboobooboooboobooboooboobbooboobbooboooboo

gboobobooobooobobooboboobooboboooboboooo
gboooboboobobooooobobooboboobooobobooono
0000000000000 00ooO00DUooooUoooD (oooono)
gbobbooboobobobooooooooooobobobobobobobon
gbobooboobobooboobobooboooboboobobobooboooono
goboooboboooooooon

gboboobobobooboooboboobobuoobobooooobobooono
gbooboobooobobboboobobobobooooboobobooboobooo
o0o0o0o0o0oO0O0O (CoooOoOOO0O0OoOOOOOOOD)0D0DO0DUOOUOOOOO
gobooobooooboooboooobooboobbooboobobon

googoboobooobooboon

goboobobobobooobobooboobooboooboobobbo
gbooobobooooboboobooobobooboboobobooobo
gobooboboboobooboobobbobooboobobbooboobo
O [Bo00o000o000000o0o0o0ooooooooo0ooooooooo
000000000 [35]0Nakacka 0000000000000 0OOOOOOOO
(36)J00000000000000O000O0O0O0OO0OOUOoUoDOOn
gbobobobobobobobobobo

gobobooboobobooobooooobobooboobooobobonbo
goboobooooboobooobooboobbooboobbon

gbobodoboboooboboobboobboobbooobooooboooooboaon
ubobooobooobobooobbooboboobboooboboobnbooboboon
0000000000000 000000000000DO0O0O00DOO0OO0(DOoOoOoO
0)000000000000000O00000O0O000O0O0OO0OO0O00U00O0OOOO0O
oboboooboobooooobooobooobooooboboobobooobooboon
uboooboooboobooboooboobobbobobobooboobooobgooo
gboboobobooboboooboobobooboboooboobooobobooobooboon



— 02000000000000000000000000000000000  —23

gogboboooboooboboobbuooobobooobooobboobboobbon
gobooooooooon

24 JU0U0ObLOOOOOObObLbUbOOOObLbObOn

0000000000000000000000000000000000000 (0.5
0100)00000000000000000000000000000000000
000000000000000000000000000000000000000
(00000D0000000000000000000000000000 60000
000000000000000000000000006GO0000000000
00o)o

01000000000000000000000000000000000000
00000000000000000000000000000000000000—
—000000—00000000000

000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000

0000000000000000000000000000000

gboobooobooooon

ugbobobobooooobobbooooooboobooooobboboboooan

un

0000000000000 oOoO0o0oOoOoooOoooOo 37 ooooo

goboobooboooobooboboogboooboobobbooboooboo
oo



24— 02000000000000000000000000000000000 —

oobooboobobooooooboobbooboooooDoboobboobbDoobDoD
oooboboooboooooboobobobobDooooboboboDobDooUoboboD
ooboboboooboooooboboboobobobobobooDobDooooboD
vboboboboboooobooboboboooobooboboboooooon
gboboooboooooooooooooooooooooobobonDg

goooboooooboobgoboboooobooobobobooooobobobob
boobooooboobooooboooboob

e 00O ODOODOODODODOO
e JO0ODODLDODLDODLODLO
e 00000 DODODODODLOOLOOODLOLOODLO

e OD0O0O0O0O0ODODDOOOOODDDUOOOODDDODDOOOOODDDO
go

gbobooobooobooooboooobooobooobboobbooboboon
00000000o0o0oo00oo0o0oO0oooOO0oooOOoUoOOoObD (o30)OoooO
gbobooboobobooboobooboboobooobooboo

gbobooboboobboobboobboobboobobooobooooboon
goboobboobboooboooboooboooboboobboobboon
goboboobooooobobobgoboooobooboboboboobobobon
gobooobbooobbooobbooobobooobobooobbooboboon
gobooobobooobobooobbooobobooobooobobbooobboon
gobooboboobboobboobbooobooobbooobboobboon
goboooboooboboobboo3dooopboooboooboooboon
gooobdoobooboobobooboobooboobooboobobboobo

25 (JUbbbuooobobbuoobbbuoobobbuoobn
guooobogn

gbobodbbooobooobooobooobboobboobobuooboboon
00000000000 (Self-Protective Behavior) 0 0 0O



— 02000000000000000000000000000000000  —25

goboogobooobooobooobooobooobbooobbooobobon
goooboboboboboobobooboobbobooobooboobobobooon
gobooboooboobboooboobbooboobboobuoobDboon

. 000000000 ooooooO (ZMPODOOOOOOOO)
2. 00000000000000D0 [18, 38, 39
3. 00o00ooboooooonooo

4. 00000000000 [14)(15) (00000 [40]00)

000000000000000000000000000000000000000
0000000000000000000000000000000000
00000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000000000
00000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
000 (0 2.1)0
00000000000000000000000000000000000000
0ooooooo

1. 00000000000000000000
2. (00000000000)

3. 0000000000000000000000000000000000
4. 0000000000

5.1000(000000)



26— 0200 0000000000000000000000000000000 —

U 21:0000000000000000O0000O000O000OO00O00O000O00O000bO0OA0
goooobooboobobon

gbboooboooboboobbooboboobbooboboobboobooboan
ubbooobuoobbooobooobobooobbooooboobbooboboan
ugbbodobboobboobbuoobobooooboooboboobboobboan
ubooboboobooboooon
goboboobooboobooobooobooobbooboobobooooobooboobooon
ubobooobuoobobooooboooboooobbooooboboobboobooboon
ugbobooobobbobobobooobobooboobobooboobobooo
uboboooobobooobobooboooooooboobobooooboboooooboan
ubbooboobbooboobbooooonboo
O00000000000000000000D [14,15,16, 170000000000
ubobooobooooobooobboooboboonoboobobooboboooobooaon
ubobooboboobobooobooooboooobooooboboobobooooboan
uboobooboboooboboooooobooooboboooboobooooooboon



— 02000000000000000000000000000000000 —27

gbobogoooboooboboboboboooooboboboooboobUoboo
obobobobobobuoboboo

gobooooobooooobobobobobooooobobobnoooobooDbo
gbobgoboooooobobobobobooooobobobooobooboboon
gbobogooooooboboobooooboooobobobooobobooboboon
gboobogooooooobobobooboobooooobobobooobbooboboon
gbobobooooboobobobooobooooboobobobooobooboboon
gbobogooooooboboboobooboooobobobooobooboboon
gboboboboboboobotboboobobooboboboboboobooboooboooo

0000000000000 00000 (000000000000 UoooUo
goboobooo

00 SQUATTING State
00 EXTENDI State
OO0 TOUCHDOWN State

00 EXTEND?2 State

00 FINISH State

0000O0()00000000000000000000000000000000
(2)0000000000000000000 (3)00000000000000000
0 (TOUCHDOWN)OO (40000000000 (5000000000 (FINISH)

00000000000000000000000000000000000000
0000000000000

(1.5)ACTIVE DEFORM State
000000000000000000000000

(6)RECOVER State
0000000000000000000



28— 020 00000000000000000000000000000000 —

obobooboobobooboboboboboo
gooboboboooooooobobobobobooobobobobDoobooo
boboboobooboobobobooboooobobooboboboooobooobOon
0000000000000000O00o0000U0o00DDO0DOO0O00LOUOO (oo
00000000000000o0O0)00000o00000oU0O0DoOoO0OoooOoUoDO
vboboboobooooobooboboboboooooboobobobooobooon
oboooooboooooooooooooooogooooooDog
gobboooboobooooboboooobobobooboboboobboooboobobooboobooboobn
bobogooooobobooooboboobooooobobobooobooD
gbobobobooooboboboboooobooboboboboooooon
gbobooobooboooobobobooboooo
gooooooooooooooobooboobgebobonDOobDOonO

26 UO000O0OOOUOoOOOboOOUoOoOUO
0000000000000000
e 000ODD (DOODO)
e 000DOOD (DOODO)
e 000D0OD (0DOODO)

e J00IUD(ODDOULOLOOUDLDOUDD)
gboobgoobooboobboobooboboooboobooonobo

e JJIUIUDDDODODOODDUUUD (LUDDLODODDOODOOUOUODODDOD)

e J000IDD(ODDOUOOODDDOUOODOUDOUDOOODONO)

0000000000000000000000000000000% 000000
O000000000000000O000000ODOO0O000D0DUUOUO (Ds0000

HRP-20000000000000000000O00OO0O0O0) 00000000000
*000000000000000000000000




— 02000000000000000000000000000000000  —29

0000000 (Doo0oU0oo0oUoOoOoUoO)DooooooOooDoooOoooDOo
gbobobgoboo

gobooooobooobobobobobobooobobobobnDooDoooobo
gbobgoooooobobobobobooooboboboobooboobobon
gboobogoooooboboboobooobooobobobobooobobooboboon
gbobogooooooboboboooboooooboboobooooboobobon
gbobogoooooooboboboobooobooboobobobooobobooboboon
gboboboboboboboboboboboboboboboboob

gboboboboooooboboboboboooobobobobobooon
0 (CooOoo0oooooO0)oboo0o0oooOoOoOooooooOoOOoooOobDooOoO
gooo

e 000000 (MOODO)

e 0000DD(0OOD)
00000000000000000000000
e 0000DD00O0OD(D00OD)

gooogooo
ubooooobooboboobboobobooobooooooobobooooobon
0000000000000 2600000000000 000OOO0ODOOOODO
gooooo
gooooobooobooobbooobobooobboobobooobobooooboobon
000000000000000000000000000 (DooO0oooDOoooooo
00000)000000000000000DO00000O00D0OO00O0ODoUoOoOO
gogboobooobboobboobboobbooobooobboobooobood
0000000000000 000000O00000000D0D0DOO0O0O0DODOO (O
O00o0oo0o0o0o0ooooo0ooUooUoUoOoLD)b0oooOoooOooOoo
goboooboooboboobboobboooboooboboobooobobood
ggbobooobboobboobbooboboobbooobooobooobbod
goboobooobobooboobooboobooobo



30— 020 000000000000000000000000000000400

022 00000000000000DOO0

gbooboboobuoobboobuodoboobbooboobobooon

o JUUOODLOODODLODOO

gboobobuobobobooboobuooboboobobuobooboboooobgan

gbogbodbobooboboboobuobbobuoobobooboboobab

gbobobgobobooboboboboobobobooobobooobab

gbdboboboboboboboobooooboboooboboooboboooban
00 (0 22)00s500000000000000O0O0ODOODODODODODODODDO

gboboobobooboobbooboobbooboobbod

e NUIDDOODOODODO

O0o000oo0ooo0ooO(030)0oo0ooooo(os0)y0ooOO
gbhoboobooobooboobobbooobobuobooboboooobon

gboboooooboooboboobbobobooboboboobooobobooDn

0000000000000 00 (xO000000 xOOODO)0OOooooo
gbobooobobooobobobooboboobobobooboboobon

googoboooboobogoobon



— 02000000000000000000000000000000000  —31

023 000000000000000

uboooboobobboboobooboobooobobobobooooooboon
ubobooboobboobooobooooobooobooo

27 0O0O0OOOO0O0d0dd0oooooooooobbbnb

g23000000b000b00bo0obogbooboooboobooooobooboonoonon

000 Active Cover
googoogooopooooooooooooooooooboooogooogg
goooogopoooguooooogooog

O 0O Inflate
godoooogooooooooooouoooooooooouoooo



32— 0200 0000000000000000000000000000000 —

000000 Cartridge
O0000000o00oooooooooooooooooooooon
O0o00000o00oo0oUo0o0o0 oo (ooo)ooo (boo)oooo

000000 Inflator
O00000@O0O0O0O000 cCo,0000poooon)

O00000 Initiator
O0o00000o000o0o00ooO(@Uooo0oooooooon)

000 Coupler
O00dodbo0oooodooooooooooooooooooooooog
oooooooood

00 Drain
0000000000000 o0o0o0oooooooooooooooooo
oog

00 Shrink
gooooooooooooboobooboboobgno

gbobooboboobboobboobboobboobobooobooooboon
gbobooboobbooboobbooboobbooboobbuooobn

271 0O000O0OOOOOOODOOOOOn

gbooboboboobooboboobooobobobooboooboboobobon
boboboobooobobobooboboooobobobobobooobooon
gbooboobooboobobooob

e (2-1)00O00DUUODOUODOOOODODUOUOUDOOODODOODOOOOO
e (2-2)00000O0UO0OUDDOOULOULDDOOULOULODOULOOOLDOO

e (23)00000U0LDODOODOOOUULUDOODODDODOODODLODDDOOO



— 02000000000000000000000000000000000  —33

goboooooobooogd
goobooobooobooobboobboobboobboobboobobOon
gogbooboooboooboboobbuooboboobboobobooobbooobobon
gbooooooobobgoboboobobobooooboboboobobon
00000000ooooooo0O (2-)(22)0ooooooooo

e (2-3)0000000L0DOODODOOODUOUODODODOODO
e (2-4)000000DODOODODOODOOOO

goboooogo
gobooobooobobooboobbooooboooboboobooboobbooon
goboobooooon

e 1000000000000000000000000OOOOOONONONONONONO
00000000 (030)

e ]0J0D0OODODOODOODODDOODOOOODULDDODOODDODOOO(D40O)

e JJJUDDDDOODDODUDDODDODODO (OB0O)

272 0J000OO0DOOOOODOOOODOODOO

gboboooboooboboobboooboooobbooobooooooooon
goboboobobooobooobbooooboooobobooobbooobobooon
gobooooboboooboboobboooboboobboobobooobooooboboon
goboooooboooon

gobooooboooboooboooboobbooobooobooooboobon
0000000000000000000000 (DUD0oDO)oooooDUoDoooOoO
O000o0o000o0o0oOo0oo0ooooUoOo(ooD)Doo0 (bo)ooooooo
00o000o0o0oOo0o0o0oOO0ooOoo0o0oOOooOOoU0OU0O (DoDooboOooo
0000000000)000000000000000000O00O00ooOooooOO
gobbooobooobboobbooobboooobbooobooobbod
gobodboooobooboooobooboonoobg

gobo4000000000DOO0



34— 0200 0000000000000000000000000000000 —

273 ODO00OOOOOOODOODOODOOD

gbobooboboobobooboboobbooboboooboooobooooooan
ubobooobouoooooooboooboooobbooooboobobooooboon
gbobooobooobobooboboooooooboooboboobobooobooboon
ubboobooobobooboobobooobooonboo

0000000000000 00O00000U0o00o00U0O0oUoDO (oooooo
0000000000000 CO, 0000000 N,)OO00ODooooooo(ooo
0)00000000000000000000O0O0O0O0O0O00OoOoooOO

gboobostogboboobobooobooboboboooobonoboboooon
uboboobogbboedonboonbDDO

2.8 0000

gooooobooobobbbbooooooooooboobooboobobbomobooboon
ubobodobobooboobooboboooboboobbooboboonobooooboan
ubobooobooboobooobooboboooboooobooboboooobooan
uboboobooboobooboobooboboobooboobooboooo
gboboobobgobooboobpbooooboooobooooboobboobboon
ugbobooboooooboooo

gboboooooobobobobobobobboboboooooooboboon
oboboooboooboooboooboboobbooboboonoboooboon
oboooboooobboobooboobobobooooouobobbo HRP20OODOD
goboobboobboooboooboboobboobobooboboobboon
goboooboobboooboobobooobooobooobboooboboon
gooboooboobbooobooobooobooobooobboobboon
googooo



30

Jubogubtgdootdbootdbod
oot






— 030 0 000000000g0ogogooogogog — 37

3.1 0000

gbobogoooboooboobobobooboooooboboboboooobobo
gboobogooboooboooooboboobogobobooooobobooobooboooboooo
gboogooooboobobobooooooooboobobooboobooooooo
gboogoobooooooobobobobobooooobobobooboooooon
gboboooobooboobobooboooooboboboboobobobooboooo
gboboboboboboboboboboboo

3.2 UJO0O0O0O0OO0O0OO0OOoooObbOoOoo

g3abobobobobobobobobon

RERM
+

K HIBR S

EURM
+

T 4K il R + AR a4

emwTEs |
RS

B SR

B8 S ERM
+

IRimEE

031 00000000000

gooogoboboboooooobobooooobooboboboooooobon
0000000o00oo0o0U0o0UO0 (OoUo0)000DO0oUOO0DUDODULOOOOO
ocoooooooooooooooOoOOOoOoOoOogoNAODOOODODODDODODO
000000 (00000000000 41)oooooon)o



38 — 030 0 0000000bggooabobooogadaon

O 32 NAOODDOOODODOOOOOODODOODODOOOD A:0ODD0O00OO0O0O0;000

B:O0OOOOD0;000C: 0000 (0000)(0000[41]0000)

0g3200000000000000 34A0000000DO0O0ODOODOOODDODn

O0(@oooooooooo)d

O 3.1: NAOOODOODODOODOOoOooOoOOoooooooooooooooooo=1,0

0 =0, don’t care=X

0000000 |00 A|O0O0O0OB|OOOC
googn 1 0 X
googoo X 1 0
goog X 0 0
goog X 0 1

o0 320000000000000000000
03.3000000000000000000((000)000000000 40010
oboobgobooooobobooooobooboboooobbobobooobooD

0000000000000 00000000000 0.1MPa=1latm=100000000000

gboboooooooobo



— 030 0 000000booooogoooonoogoong — 39

0 3.2: NAOOOODDOOOOOOO

oo 0000 (ms)
00000000 (EusLisp) 25~
00000 (000000/000) 15~30
0Dooooo ~250
NAODOOOOO 500~

000000000000D00000 14G(G0O0000009.8m/s?=1G)00000
0000000o00oDsGUOO0ODOOO0OO0OO0Doon
gboogoooooooboboooobobobobobooobobobDoobo
gbobogoooobooboboobooboboboobbooboboboboobobobon
gboobogooooooboboboobooboooooboboboooobobooboboon
gbobooooobooooooboboooooooooboboboobooobooonoo
gboboboboboboboboboboboboboboboobo



40 — 030 0 0000o0aobggooobobgoooogoon —

033 0000000000000000(D0O0ODOOO0OODO)DOO0O NAODODO
000 (OO0)DoooooBOOOOOO



— 030 0 000000booooogoooonoogoong — 41

034 00000000000000000NAOOOOODOD (DO)DOODUOUOB
gooobgo

3.3 UUuobuuoooboobuoooooon

00o000o0oo00o0o0oo0ooOoU0Oo0ooo0DoOOoU0Oo0oUOUOoOOoUOOoOD (o
0000000o0o0oo0oo0)oo0oUo (o 8.4)0

0000000000000 000000DOO0000O00 4GOoOoOOoOoooooo
ggoboboobobooobboobobboobbuooobboobboooboboon
00000000000 NAODOODOOODDOODODOOODBOOOOODDO

000000000000 (bo000)00000o0O00Ub0O (Dooo20000
0)booooo0o00oooO0o0o0oOooooOOo0ooOooOoOooooooooooooo
gobooboooboooboooobooboosgbooboooboobooooboooon
Oo00000ooooO00020000000000000000D0 (DODOODODO
0000)0ooO0O0o0ooo00oo0oooOo0o0oooOOo0oooOooooooooo
gbobooobooboobobooboooboboobooboboobobobooboobon



42 — 030 0 0000o0aobggooobobgoooogoon —

035 0000000000000000O0NAOOOODOODODOOOOOOODOO (O
0)ooooooBOOOOOO

gbobooboobobooboobbooboobboobooo



— 030 0 000000booooogoooonoogoong — 43

34 U0O0O0OO0DO0OOO0OO0OOOOLOObODOOO0OOOObO0OOn

ugbobobooobuooobooobooobooobboobobooboooboood
gobuodgbooobbooboooboan

ugoobbuoobboobbbooobbooobbuooobooobbuooooboood
gobodg3.etbobobuoobboobbooboboobboobbooobuoobbod
gogbboooboboobbooobooobetbuooobooobooobbood
gobogbooobooon

uboboboboobooooooooooooooobooooooooooobd
gbboboboboboobooboboboboboobobooooobobobob
0000000000000000000000000000000000020000
0000000000000000000000 305g/d30000000000 10g/d
gogbooboooboboooboboobboobboooboooboboobooooboood
gogbooboooboboooboboobbooboboonobooboobooobooooboood
gobobooobooooboboobboobbooobooobooobobooobobod
gobooobbooobooobboooooobobooooon

uoboobooobobooboboooboooobobooboboooobobooobooooon
goboobooobooooboboobbooboboooboooboooobooooobooon
0000000000000 0O00O0O0 (0Ds00000000)0DDODOOOOOOOO
gobooboooboboooboboobbooboobooobooobooobooooboood
goboooooboooogon

N000000000000000000000000000000000000000000000
000000000000000 g/m?000000/4/cm?/min0000000

}d0000000000000000000000000 90mO00000000000000000
000000000 (g0)0000000000000



44 — 030 0 0000o0aobggooobobgoooogoon —

U036 0000000000000 0DO0ODOOOODOOOODODbDObOeeOODOODO
ubobooobooobooboobooooo



— 030 0 000000booooogoooonoogoong — 45

U37000oboooooon

00000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000 (03.6)0000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000006, 00000000000000000000000000
0 (P,0P, 00000000 3.7)0

0000006, 000000000000000000000000000000
0000000000000000000004,0000000P,0000P,00
0000000000000000000000000000000000

0006, 00000000000000000000000000000 00000
000000000 2Lx002L,y0000000000 7000



46 — 030 0 0000o0aobggooobobgoooogoon —

L
a=Lx+T- \/L§(+L%sin{9L+arctan(%)} (3.1)

godoboboobooboboboobobobobdbe>0b000000 31200

L
T > /L% + L% sin{0, + arctan(ﬁ)} — Lx (3.2)

gooooobbobooooboboosbooboboooooboboobobon
googno

000060000000 0U0O0OOULODOOOUOOOOUOOGL=w/6000
002Gx = 260mm02Gy =520mm 00 7T >58mm 000000000000 OC0ODO
uboboooboob0 200mmOO00000

3.5 UObugoboonbn

038bdboobooooboobooboboobobooboboobbboobooboobooDbo
ooboboooboboooobooboobobooboobooobobooobDoobDooDOoD
0000200000000000000000000O000O0(DOODDOUOO)O
000000000 (Inlet hole)DOOOODO 20000000 (Outlet holes) 00 OO
00 (00000000000 00000040000000B00000000)DO
gbooooooboooooooooooooooooon

obo200000000000000DOODODOOOOODOODOODODOODOOD
oooo0o0Oooooooo 3o¢0ODOOOOOOOO0O0O0OOOOOODODOODOOO
ooooOoOoOoOoooooOooDooOoOOOOOOOOCODOODOD 1I00ODOODODOO 3040
Jd(0000000O0O0O0O200000000D00O0000O0O0ODOODDOOUODODOOO
0000040000000000000000000000000000000000
0000000000000 000oboooO (os0)000OODOO

gboobobobgooboooboooooboboboobooooooobobobooboon
bobobooboooboobobooboobooooobobobobobooobooboon

ubogboobooboboobuooboobooooboobooboobooboo

‘0000000000000 000000000000000000000000000000000
good




— 030 0 000000booooogoooonoogoong — 47

goboobooboooon

e NUUDODOOODLOODLOOODLUODLDOODLUOODLDODO

e NI DDOOO0ODOODLDOODDOODLOODDOODLOODDOODOO
e JOUDOUODODODLOODODODLDODODODDODODLODO

000000o0o0O0o0o0o0oO0o0O0o0oUUO0OOoODO (booO)DoUboo (ooo)oo
gogbooboooboboooboboobboobboooboobobooobooooboood
goboooobooobooboobooobboobbooboobooooboboonooood
goog

gbobooboooboboobooobbooobooobo3.edbboonooanon

g39db3i1oubobooooooonoboooobooooonoooooooboon
gooooooos30b03woOOoOoDoOoUOOoDOOoUbo30bOO0ODbOO0OODOOODODOO
gobooboooboboooboboobbuooboboooboooboooobooooood
000000000000000 (0D40)000000000OO0ODODOOOOOOOOO
goboobooobooboobo3booboobboobooboboobobooboooboo
gobooboooboboooboboobbooboboobobooboboooboooboood
goboobooobpoboobooboononbg

U3.11gp00ooboodbooboobobobooboobobooobooooooboon
goboboooboboooboboobboobbooobooobooobooobobon
00s5G000000000DO0O0000DOO00O0DOOO00O0ODOOoOOoDOOOoOooo
goe0oGO30GODODOOOOO0ODOODOOOODODOOOODOODODOeeOOOODOO
goog



48 — 030 0 0000o0aobggooobobgoooogoon —

038 000000000000000DO0O0O0ODODUUUODODOODODOOO (OOOO
O0000)0000000o0oOo0O00000oo 2000000000000



— 030 0 000000booooogoooonoogoong — 49

039 000000000000000000O (1/2)00.20030000000000



50

— 030 0 0000000bggooabobooogadaon

0 3.10: 0000000000000 00000 (2/2)



— 030 0 000000booooogoooonoogoong — 51

0311: 00000000000000000000000000000000000
0000 (00)



52 — 030 0 0000o0aobggooobobgoooogoon —

0312 0000000000000 0DbO0ODO00O00b00bOOobOO0obOO000o0oOoD
uboboooooboobbooboobooo

3.6 UUOLuooooboboogd

gbobooboooooboobooboboobooobobooooboobooobooooon
g3sunouoooboonooobobooobooobbooonooanooo
gboooooboobogoaoo

e JO00IDDOOUOOODDOO (O 3.12)
o JUUOOOMO

oboboooboobobooobooobooobooobobooboboobboon
obobooboooboboooboooboboobbooboboobboooboon
000o0000oo0o0oo0o0ooD (0 s8.120)00000000OO0O0OOOOO
gobooobooboboooboobobooobooobboobboooboboon
goboooboooboooboooboooboooboboobboooboboon
00000000°000000000000000000000000000000

‘0000000000000 DO000DDOO0DDON0NDON00NDDNON0NDONON0NDODONONDoONoonog
gobooooooobooooobooooobooooboboooooboboOoooobooobobboOoobooOoboOoooDooa
gooogo



— 030 0 000000booooogoooonoogoong — 53

03130b00o0bobooooobobooboooboboboooboboobo
gogbobboooobbooobbooobbooobooobbooobboooboboon
ggbobooobooooobooobboobobooobbooobooobbood
gbobgsbobobob

3.7 U0

gobogobooobooobbooobooobboobooobbooobbon
ggbooobooobboobbuoobobooobooobboooboooboboon
gogboboobobooobooobooobooobooobboobbouoobobon
gogbooboooboboobboobboobobuooobooobooobooobbod
0000000000000 0Uo0oOo0Oo0oUo0oO BOOULUOOooOO)OO 6
0(000o0o0o0o0oo0)00o0o0oo00oo0oUoO0oUoOo0DooOooooUoOo
gbobo4000000000DODODODODOOOOOOOOODOODODOD
gbobobobobobobooboooooooooooo



54 — 030 0 0000o0aobggooobobgoooogoon —

0313 000000000000000000000(00000000000000
ooo)



[ 4[]

Jubgdbogtdbootdbootddn
oot






— 040 0O 0OD000O000O000O0000O00O0000000 — 57

4.1 0000

ubobougbobobbobuoogobobooubobooooboobobonood
ggbbogdgbooobboobbuobbooobooobboobooobobod
ggbobogdgbbooobbuoobbuoobuoobobuooobooobooobobod
gogbobodobbooboboooboooboboobboobbooboboooboobood
gogbbooobbooobboobbuoobbooobooobooobooobood
ggboboobobooobboobbuoobboobbuoobobooobobooobbod
gobodboooboobooobobooboobbooboobbooboobo

ubobooobobooboboooboobboobbooboboooobooooboood
gbobobooboobooboboobooboboboobobobobooboobay
gogbooboooboboooboboobbuooboboobboobobooobooooboood
gboooobooboboboboboooobobooboobooboooobooboon
gobooboooboboooboboobbuoooooooboobobooobooooboood
gobooboooboobooboooboboobooboobon

4.2 U0O00O0O0O0OOOOLOOOOOOObObObOOoOoOn

00000000000000000000000000000000000001*'0
ggbbooobbooobboobbuoobboooboooboooboooboobod
gbobobobbobobobobobobobobuobobobooooobobon
gbbooboboobooboooboobooobobooboboooobobobooboobaooon

ubbooboooboobobobobobobbobobobooboboboonooan
0000000000010 000000000000000D0O000O0O 4243|000
O00000OOblade feetD 000000000000 OOOOOODO 44000000
gogbobooooboboobboobobooobooboooooooboobobooooboood
goboodbooooboobooobboobuooboboobooboobbooooo

g2000000o0ooobooboboboboooooobooboobooboonoa
goboobooooboobooobboob 420000000

'Dooo (00000)000D00D0000000D000DO000D00O00O0D000DO0DO0D0O00OO0



58 — 040 0 0DO00000000000000000000 —

041 00000000000000000

gobooooboooobooonbooo gbooooboogooo
ogoog o000 (ooooo)d gbooooboogooo
goboogooo goobooboogooo
RN gooooo gobooboogonboog
RN oo googoo
googd gboogooon HEN

gogogoooboooooboboobooooooboboboooooooooboboobbbon
0000 300000000000 00000000U000oLDOoUOoOOO

4.3 0O0OOOOOOOOOO
00000000000000000000000000000
e 000000D0O0O0DOODOOD (101.10000)0000000000
e 00000000000 O0O00DOO0OOOOO
e 00000 (DOODOODOOODOOON)

uboboobooooooooo
gboooboboooboboobboobboobboobooboooobooooobooon
0000000000000 00O00000oOODOO00D0DOoODOOoOo0O (O30)00
0000000000000 000O00000 (0D s0)00DDOOOO
041 00000000000000O0000O000D0DOO000OO0O0ODOO0n
ubooboobooboobobooboobbooobooboboon 420000
gboogoboooboooboobooboboboobobon

4.4 O0O0OO0OOOO0OOO

000000000000 00 (Doo0)0o00o0o0o0DUDUoOoOoOoOOooDoUoooOo
gbobodobobooboobooobooooooobobooobobooboboobooboon



— 040 0O 0OD000O000O000O0000O00O0000000 — 59

041 0000000000000000

00000 (0 43) 0000000000000 0OO0OO0OOOOODOOUOOOOODO
gobooboooobooboobobooboobobon
NeoODOUODOODOUODODODODODODODODODODODODODODODO

4.5 U0O0OOOOO0oOOO

goooobooboobbooboboobboobboooboooboooobobon
goo



60 — 040 0 0DO00000000000000000000 —

042 00000000000

RN ugooo |ooo (od oo
goo
googd gopooooo x x o googoon
googd good o o X gooon
gobooaoo o X X ugbogooboodan
ugboogn gbooooo X o o gooagn
gooooo X o o gooon
gooond o o o good
gbooooo o o x gooagn

043: 000000000
goog oo0o0od

goog googn
RN goobgooobod

4.5.1 0O0O0OO

gboboobobooboboobboobbooboboobobooobooobooboon
0000000000000 0000000000O0000o00OO0ODO0OO0(ooO0)O00
gobooboooboobooooobobobobooboooobooboboboooon
oboboooboooooooboooboboobbooboboonoboobooboon
0000000000 4000000000000 00O0O0ODOO

gbobooboboboboboboooooobobobobobooooooboon
000000000000000 CAN?0000000000ODD LIN30DDOO0O000
000000000 O0000O0OCANDLINDODOODOOODOOOODODOOODOOOD
0000000000000 000D0D4000000000000000000000
gbooobooboobobboboobooboobooboobobobobooobo

2Controller Area NetworkD DO DO ODOODOOOODOODOOO (ISO 11898 O O ISO 11519 0 0O)O
0000000000000 00000000000000000000000000000000000
oooooooooooooo

3Local interconnect NetworkDOCAN OO OO ODODO0ODODOOOOOODODOODOOOOOOOOOO
000000000000 000D000noooooooon

‘00DD000000DD0O00000D0O00O000D0O0N0O0O00DD0OON0N0NO0ooooooo
go0ooooooooooooooooooboooooooooooooooooooboo



— 040 0O 0OD000O000O000O0000O00O0000000 — 61

0 44:00000000000000000(0000)00000
0o 10000

oooo 000 (Coo0)

00 |[SATP(0OOO)O08¢(00000)

4.5.2 0000000

00000000000000000000000000000000000000
00000 [46)47/0 000000000000 (1984)0000000000000Bell
Rocket Belt0 0000 00000000000000000O0O0O0O0OOOOOOO0
000000000000000000000000000000000000000
ooooo

4.6 U0O0OODOOOOOOOOO

0000000O0000000oU0oOoUOoO0(boUobooooOoooO)ooOooo
0000000000000 0000000000000000000D000 CO20
N OOOooooobobooooboobooooon

uoobboooboooboboobbuooobbooobboooboooboobod
goboobooobboobooaoboboooodg

4.6.1 0OO00O0OOOOOO

gbobooboobobooboobobooboobbooboonobo

04200430000000000000O0O0O0O00ODOOO CO,O0ODODOOOO
gobooboooboobooboobobobboobooboobbo 4400000
O0o0000o0o0oO0o0oO0o0oo0ooO (0D 43)00000000000OO0OOO
0((@00O00)0000000000000000D0%0000000000000000
gobobooobooobboobbooobooobooobooobooobobod

100000000000 0000000000000000000000000000000000
goboooooboooooooooobooboo10o00oobOoo0ooOooobOo0obOooooooobooooooooo
oobooooood

‘0000000000000 0000000000000000000000000000



62 — 040 0 0DO00000000000000000000 —

0 42: 00000O0O0O0OO0OOOOOOOODOOOOOOO (DOOO)ODODODOOOO
goo

045 00000000000000000(CQO000)00000
00 60 00
0000 AEERGIEEED
00 |SATPO4/(0000D0)

vbobobobooboobobobooboooooobooboboboooooboon
oooon

00000000000 (00boD0)0000bD04400450000000000
O00000oooooOoO0OoOooohit-Ar0 000000000000 0O0DOOCOO
gboboobooboobooeonbOobDOD

0000000000000 0 (000)00oooooOoOooOoooooooooo
gbbodbbuobbooobuoobbuoobbuoooboboobbuooboboan
OO0 450000000000000000000 30kgh0OO0O0DOOOOOODO
ubbooobooobbooobooobobobobooobobooobbooobboan
gbooaoo

gbb4e6b0000000DO0OOOOO0DLDOObOOOODOOODLbOOObLOOnn
ubbooobobooobbuoobobuooobboobobooobboooobboon



— 040 0O 0OD000O000O000O0000O00O0000000 — 63

0 43 000000000 (DOoUO)oDoDoOOoOOODODDODOODODODODOOOOOOOO
goood

gbobooboooooooboboooooboooooboboboboooooooooo

00000000000 0O0O0O0000OooooooOOO (D 4.7)0
gbobgobooooooobooboboboboooboboboboboooooo

gboboboboboboboboboboboboboboboobo

e JJ0J0OOODOOOODODOOOOOODOODDOOOODOOOOO (DODODDOO
OO0 400 t=0500007mm?00)

e JJJUODDDDODDOODODO (6000)

02000000000000000CCO 0200300000000 OUOUOOOOO (O
4.7)0000000000700000000000000000000O0000000
gobooboooboboobooobobooboobobon
gbboboobooobooobooboobooboobooooobooooboooon
gobobooboobboobooboobooboobooboooboobbobooboon
gobobobooobooboooboobooboooboooboobooobooobooon
oboooooooooobooobobooboboboooboooooooLo vobOoo

obooboboBOOOODOooooDoooooDg

"D000000000000000000000000000000000000000000000
oboobooooooboobooooooooooooOooboOooooboooooOboOooboOoboOoobobooOoo
gobooooobogo




64 — 040 0 0DO00000000000000000000 —

0 44: OO00O0O0OOODOO (DOUOO)ODDOODUOODDODODUOODDOOOODDODODOOOO
Chit-Air0 0000000



— 040 0O 0OD000O000O000O0000O00O0000000 — 65

045 000000000 (0000)00000ht-ArfD00000O000ODOOOO0OO
000 (oO000)00o0ooooOooooOO0O00O0OoooOoOOoOooOooooOOoOO
ggbobooobbooobboooboooboooboboooboooboboooboood
00000 (000)0000ooo



66 — 040 0 0DO00000000000000000000 —

0 46: 0000O0O0ODOOO (DO0OO0)0O0O0 OnSUPPLYOOOODODOOODODOOD
oboboobobooboboobobooboboooobbooobob 200b000b0000n
oooooooon



— 040 0O 0OD000O000O000O0000O00O0000000 — 67

0 47 000000000 (D0O00)000 OnSUPPLYOOOODOOODOOOOO
goboboboboboboboob



68 — 040 0 0DO00000000000000000000 —

048 0000000000000 CO,O00D000O

U46: 00000000000000O0000O00O0OOOO
oo 25000

goog googn
oo SATP O 30033 ¢

4.6.2 0O0O0O0OOO0OOOO

gbobobobbobobuooboobobobobuobooboboboboban
gbbuooobuooboooobooobboobboooboboobbuooboboan
ubbooobuooboooobooobboooboooboboobboobboan
ugbboobogboobbooboobboobooaboo

04800 4600000000000 0O0OOOOOOOOOOOOODOOObOODOO
vboooooooboboboboooooboobobooooooobobOob o1gdb
OO00O0OO0DbO0O00OO0 copunobo20bboboooboooooonoevooon
oobOooooboooobo20o0300 30033000000 OOoOoDOoObOOoDoOODn



— 040 0O 0OD000O000O000O0000O00O0000000 — 69

goboooboobo sgbbooboooboooboobboobboobbod
goooboooboobboboobuoobobbooboobooboboboobon
gobodoboooboobooobuooboobobooboobbooo

4.6.3 0ODU00O0OOO0ODOOODOO

gbogboboobooboobobobobaoboooooooboboboboboobobo
ggbobogdobbooobbuoobbuoobooobbuooobooobooobbod
gboobogooooooboboboooooboboboboooooboobobOon 20
ggbobooobooobobooobooobbodbbuoobbooobooobood
0000000000000 00000O0O00000ODOOOOOO300O0OO0O 450
ggbboobbooobboobobooobobooboboobuoobboobooboood
goboooboboooooobooon

4.7 UODQOO0OOO0OOoOOd

ubboboboobooboobodgbuoboo 420000000000000
ggbbogobooobboobbuoobbuooobuooobooobooobbod
gogbogbbooobooooo

ugboboooobooobooobboobbuoobbooboboobboobood
gogbooobooobooobooobboobboobobooobooobobood
gobodoboooobooon

4.8 U0O0O0O0O0OOOOOOOOOO

gbooboobuooboobobboobooboobuooboobooboobon
gobooobuooobobooobbooobbuodobbuoobbooobooobbod
goog

e JOUDOUDOODODOODODOODOODO

e NOUODOOOODOOODLOOODDOODLOOODODO



70 — 040 0 0DO00000000000000000000 —

e JOUIODOODDOODO

gboboobboobboooboooboboobboooboboobbooobooboon
gboboooboooobooobooboboooboooboboonoboobobooon
gooboooboobobooobooobooobooobooobbooobboon
gboboobooboobobooboobbooboobobooon
gbobooboobooooboobobooooboboboooobobonbo
goboobooboobobooboobbooboobboon

49 UO00LO0O0O0OO0OOObLOUOOOOObLObboUoOoOond

0000000000000000000000 (0000000 0)oDoDoUooDOoOo
gboobgoobooboboobobooboooboo

gboobogobboobbooobooobbooboboooobooooboboon
0(o000o0o0oooo200)00000(UbOO0o0O300000)00O00DOO
goboobobooboboooboooboboobboobboobbooboboon
00000000000 (0000000000 0)000000O00D0DUooooOO00
gooboobogoo

047 000000000000000000
000 1 2\ 3

00 000 O
Dooooo | 0o (@o) oo

goboobooobooooboobooobooooboobobo 4700 0onDOO

ooo1
gbobooboobobobo20b00b0bobobobobobobobobbobo
gooboboooobooboboboooboobobooooooboobobon 250
0000000%000000000000000000000000000

S000D00D000000000D00DO0D0O0DO00000D00DO00O0O0O 20000
goboooooboooooobooooboboo



— 040 0O 0OD000O000O000O0000O00O0000000 — 71

goo 2
gbooboboobobuoobboobobooooooboboobobon
000000000 (0000 26x00000) 000000000000 OO0
gooooobooogoboboooboooooboboobobooboboo
gboboobooboooooooon

0oo 3
0000000000000000000000000000000000000
0 (O 4.9 )0

000000000 30000000000000000%000000000000
000000000000 000O0O00OO0OHSPOODOOODOO (DOODOO2HPOOOO
O002HS) 0000000000000 O0OO0DOOOOOOOOOOOOOOOOOO
gbodb4a000 411 0000000000000000DOOOOOOOOOOOO
gbobobooboobooboboobobbobboobboboboob 41200 4.14 0
gobodbooooboobooobobooboobbooboobbon

000000000oo0oOoooO (04.100000)00000O0O0ODOOOOODO (O
0000)0oOoOoO0o0oo0ooOoOoooOo0oU0oOooOO0oooOOoOoUOoOoDOOoOoOooOooOO
0000000000000 000000U0U0oOoooOO0O0 (Dooooooo)ooo
gobooboooboboooboboobbuooboobooooboooboooobooooboood
ggbooboooboboooboboobbooboboonoboobobooobooooboood
00 (04.13)0000000000000C0CO0O0O0OCOOOODOODOOOOOOOO
0000 (0 4.14)00000000000O00OC00OODOO0OOOOOOOOOOOO
gobooobooboooooobooboooooaonooo

uboboooobooooboboobboooboobooobboobooooobooooooon
goboodgeunboonOoOn

‘0000000000000 00000000000000D000000N0N0NDNODDDOODODOnD
gooooooboooboboooooboooobooooobobooooooobOoOobooOoOoOoOobOboOoOoDOoo
00oo0o0o0ogog co,0opoo0O00C00O00000UUoooooooooooDoO



72 — 040 0 0DO00000000000000000000 —

049000 (0003)00000000000000O000OOOOOOODOODOOO
good



— 040 0O 0OD000O000O000O0000O00O0000000 — 73

0410 Dooobooboobooboboboobobooo

0 411: 0000000000000 00O0OODOOO (ODO)OQODO (Co)boooo
O000oo0o0o0o0oOoU0oo0oo0 (Do)booooUoOoOoooooooUoo
000o0ooooOo0ooOoO0o0ooOO000ooO (bo)obooooooUooooD (oo)o
00 ((00O)0o0o0000U00oOODODOOOoDOoOOooO



74 — 040 0 0DO00000000000000000000 —

0 412 0000000000000 0O00O00O00000000000000004

U413 00000oo00ooboboboboboobooooboboboooooon
obooboobobooobo



— 040 0O 0OD000O000O000O0000O00O0000000 — 75

0414 00000bo0o0booooboboobooooboooboogboooooo
gboobobobo



76 — 040 0 0DO00000000000000000000 —

410 0O00O0O0O0OO0O0OOOOOOO0

gbboodobbooabboobbuooobobuooobbuoobbooobboo
ubbodgbbuobboboooboooboooboboooboboobbooboboan
ubboobogboobbooboo

e IDODODOODOODO
gbooooboobooobooboobooobooooboooboobboobobooo
gooooboooobooogoooboolicoooo IpoooboooooboboooooDoon
gooo

e OO DOOODOODLODOODODO

— Dooobooooo
gbooboobobooboobgooooboobobooboboobobo
gobooooooooboooooboboooobooobooobobooboobooobo
gboooobobooooboobgobooboobobooboboobobo
gbobobobobobobobobobooboob

- poboobooooo
000000000000 0000000000000000000000
0000000 (D00000U0O00OOoOOODODODOODODODODOOOO)OO
gobbooobobooobbbooobooboobobooobobooooon
gobbbooobbooobboobobbooooboooobbooooobon
goboogobooooooooon
gboooboboboooooobobbooboboboobonoooooon
goboobooooboon

— gboooboobooobooboog
goboboooobobooobbooobbooooboooboboooonoo
gobooboooooboobooobboobuoobobobobooobooonboo

YOopoooOoOooo0OO0O000D0000000000000



— 040 0O 0OD000O000O000O0000O00O0000000 — 77

4.11 0O0O0O0O

ubobougbobobbobuoogobobooubobooooboobobonood
ggbbogdgbbooobboobbuobbooobooobboobooobobod
ggbobogdgbbooobbuoobbuoobooobbuooobooobooobobod
gogboboobbooboboooboooboboobboobobooobboobood
gogbbooobbooobboobbuoobbooobooobooobooobobood
gbbobbobuooboooboboobboboobooboobooboobooon
gobodboooboboobooobboobuoobbooboobooboboobooo

ubobooobobooboboooboobboobbooboboooobooooboood
ggboooobobooobboobbuooboboobbooboboooboooboobod
gobooooboooboboobbooboboobboobobooobooooboood
gboboooobooboboobbobuoooobobobboobooboboooobooobon
gogbooboooboboooboboobbuooooooobooobooooboooooon
gobooobooooboobooooboobooobooboooo






50

Jubodootdbootdboogd
oot






— 050 0 00000000000000000000 — 81

5.1 0O0OOO

ugboboogobuobboobbuoaobbuoobobooobooobooobood
goboooboooboboobooobbuodobbuoobobooobooobobod
ggbboodbooobooobbooobbuoobbuoobobooobooobobod
gobodobooobooboooobooboobobg

ubooboooboboboobobobooboboboooobobbobood
goooooooooboooboOobooboDoOooOoOooOoo3wooboooboooo
gbooodbooboboobobobuobooobooboboboboboboonn
ggboboboooobbooobboobbooobboobobooobbooobobod
gboboooboboooboboobobooboboobobooboobobod
goboogobooo

ubbo300b4000 000000000000 DbDOO0ObDO0ObOObOODDOn
goood

e 00 (0DOOOOOOD)

e 000000 (D00000O0O0O0O0O0O0O0OO0O00000000)
e J0D0D0 (DODOOOOODO)

e 00O (DODOD)

gooboooodbobobooogboobobobooooboboooDoognD HRP-2
goboooogn

5.2 U0OOOOOOOO0OODLODOOO

gbboobboobboobobooobooobooobooobooobood
000000 2000000000000000(0O0)00O0DO0OBODOO

e NOODDOODDOO
goooo
gbooboboobobuooboooboboobobooboboobono
000 (D0BOOOODOOOODOOOONAOOOOODOOOOODO)



82 — 050 0 00000000000000000000 —

e OOODOODO

o JUOOOODODOO
gboooobooabog
googn

goooooOoOoooOooO0O0obOoOoOoOoDbDboO0oboooOoOoosDObOOUDOOOOD
00000000000000000000000000000 00000000000
obobooobooboboooboooboboobooobobooobobooobooboon
gbooboobogn

gbobobobobobbbobobobobobobobDooooooobobon
0000000000000000000000000%200000000000000
goboooboooboboobobboobbooobbooobobooobboon
gobobgoooooobobobobooobobobobooboobooboboobn
gboogbooooboobooboboobobobboobobbooboobon
goog

5.3 UOUOOoobuobboobobuoobooboggn

Oo0000O0C00O0O0O0000000D0D0o0ooooooOOoOOOOObOOOOO (o
O0000o000o0O0O0)00ooOoooO0o0oooOO0o0ooOOOO 20000000
googo

gbbodgbboobboobboobboobboobboobbuoobboab
O00000000000000O (booooDOO0o0oOoDOUOO0O)ooooooDoOoOoO
ubbuooobuoooboboobbooobbooobboobboobobuoooobooan
ubbooobuooboboobbuoooobbooobboobbooobboan
ugbboobogboobbooboobbooobooab

0000000000000000000030000

000000000 (0D000)00000000000000000000000000000000
00000 (0000000000000 00)2000000000 (DOODODOODO)DDODOOOOO
0 (0d01ll1000o0oooooUooU0oU0oUoUOUOUDOUOL)0D0D0ODO0ODODUODOUDUOO
goooooooooboooobooooobobooobboooobbooooboboboooobbboboooDoo
ooboooooooooooobooobooooOoooooooooboooooOooobooooobooboo

0000000000000 000000000000 100000000000000000000

0000000 o00700000DO00OD 2000000000



— 050 0 00000000000000000000 — 83

e JOOOMD
e JOODOMO

e JOODOUODOO

gbbobobooboooboobobobboooboboobooboobibobnbd20msh
obobsHz0DOODOOOO
O0JISO0000000000M48)000002000000000000000 0.050
(min000000000000000000000000O00O0O 0.025¢/mn0O0000
gobobobooooboboobboooboboobboooooboobobooooboood
gboboboobobboboboooooboboboobobooboooobobooboon
gobooboobooboobooboobobobobobbooboobobobooboon
uboboogoboboooboboobboobobooboboooooooboooobooon
gobooobooooboobooooboobooonbog

o 100
ubbooobooobboobbuooboboooobobooboboboooboboon
ubobooboobboobooobooboooboooboo

e J20ms 0O ODOO
O0000boooOOoooo0oO0ooo0oloo0o0oooO0o0D (Doboooooo
Oo0enooOOO)O

e SH DO DO ODOO
gboboobooboboobobooboooboboobooonbobo

0000000000000 D00D0D0D0O0000000000040000000000
ggboobooobobooboboobbuoobooboooboboobobooobooooboood
gooooobobooboobuooboobobooboobooboooobobobn
goboooboooobooboooboobooobooboboooboaoo
coooooooOoOobooOooboOooboOoobboOoooooobooOo so¢pOO

gboboooooboboooooobobobobooboboobooooboonooon

‘000000000000 (CO0oOooo0)bDo0oOoU0oO0oULOOLOOUOO0 (Coooooooo)
gooooobooooboooooboooobooooboooboooobooooboobooboo




84 — 050 0 00000000000000000000 —

00000000000000000000000 400mm?000000000000
gboboooboooooboooobooooboobboobobooboboobooboon
0350g(00000000000000000)000000000O000®0

54 UJUUOOOLOUOOOOOOLODLDOOOOO

000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000 0000000D0%00000000 (1)0000ooooog
000 (2)000000000000000000000000DOODDoDOoOo
D000o0oooooooooon
000000000000000000000000000000000000 16mm
D0 IlmmO0O0000000O00ORL/200 (00 12mm)000000000000
000 Supe 00 Spupe = (11/2)2r mm? 0000000
00000000000000000000000000000000000000
000000000000 00000D0 (00000 20)0000000000000
000000000000000000000000000000000000000
000 Sgesy 00000000000 50000000 Sgrain = Stupe *5 ~ 475 mm? 0
oooooog

051 00000000000000000007000000000000 RO

Sdrain = TRouT (51)

goooo

gobobooobooboboobooboboobobooooboooobooboooboooDo
gogboobobooboobooboobobooboooboboobooobbooboobooon
ggbboooboooboooobboooooobobD 12emooooooOooooOoon
goboboooboboo200000000T=6mm0O0000 5.1 0000Rp: ~ 25mm

‘0000000000000 00DD0000DO008mm?0000 300g0 00000000000
‘0000000000000 0D00D00D00D0000000D 1.5000000 200000
gopoogoooo



— 050 0 00000000000000000000 85

gooobobbooooboboobobobooobobooopooobobbon
O000000000R,,=2mmO0000000000000000000000A0
gogbobooobooobboobbuooboboobobooobboobbooobbon
goboboboob

00000000000 S, ~770mm(d 5100 B-B)0000000000000
0 Rey D

Sdrain > (

ngl )21 — S, (5.2)

ooooooo Ry 24mmUi000000000O0OC0OO0O0OOOOOOOOCO
Ry=46mmU000000000000O0C0O0O0O0O0O0O0OOOOCO S.20000



86 — 050 0 00000000000000000000 —

051: 000000000000000000000000000000000000
0000000000000000000 (0000)000000000000000
00 (0o00)0000o0oo0



s 00onoodbobgoboogobbgogoooon —

87

052 000000000000ODODOCODO CADOO



88 — 050 0 00000000000000000000 —

053: 000000 (000)0000DCO00000 (180g)00000000 (180g)0
00000000 (240g) 000

5.5 JUubuobuooooobbbobooooobbd

gboooboboooboboooboooobooobobooobobooobboo
ubobooobuoobobooboboobooboooboooboboobbooobooboon
ugboogn

000000000000 00 (D0)U00o0o0O0oU0DUDUoooOoOOooDoUoooOo
0000000000000000 (05.3)00000000000O0DOOODOOOO
obobooobooboboobobooooboooobbooooboboobobooobooboon
ubooooboooboooboboboobboboobobooobobobobooboon
3vtoooooooog (0 5.4)0

Us400000000O0DODODOODODOOODODODOODODOOOOOODODOOODn
0000000000000 00000 (000000000000 OOoDUOooOOO
0)000000000000000 2030000000000000000000O0
gboogobooboobooboboboobooboobbiobbobooboobon
0 ({o0o0ooo0ooO0)DooooooU0o0oooUoUoUoooUDOOoooooo
OO000O0O00DOO0000DOOoO00oDOoOobOoO0oo8ADDDOODOOODOOOD
goobooobobooobboooboboooobooobboobbooobboon



— 050 0 00000000000000000000 — 89

[s]
80 -

mEEELERE
mREENRRE SN ETORAIE

60 -

50 -

40 -

30 -

20 -

10 -

EI7Y TOyadyry BOTIRTFY

054 0000000000000000000OO0OCODOO (30YHYDOOOOOODODOO
oboboboboboboboboboboboboboobo

goboogooobobobobooooboobuobobobooboboooobooo
gbobobobobobobobobobo

5.6 UUOOODOODOOOOOOO

gboboboobooooooboooooooobooooooooooonog
gbobobooboobooboooooooooooooooooogon

e JOODOO
gboobooobooobooooboooboobooboboooooobobooboo
gboobooboobooboobooboobooboboooboboooboboOooboo
gbobobooboobooboboboooboboobobobooboo

o OOODOMO
ubobobooooboboobobooboobobooobooboboo



90

— 050 0 00000000000000000000 —

0000000000000000000000000000000000000
00000000000000000000000000000000000000
0000000000 100000000000000000000000000
000000000000000000000000 (000000000000
00)00000000000000000000
0000000000000000000000000000000000000
00000000000000000000000000000 (05.100 5.2,
0 5.1)0

gooo
gbboboobooboboobobooboobooboooboobooboboo
oobooooO0oDOOoO00oooO0oOoboOoOoOooooOoooDoOoOoDobo copoboon
gboboobooboobobooobobooboboobboooboboaoboaooo
gbooobooboooboboboooobooobooboobobooobobooonoo
goboooobooooooaoooo

goboooboogn
goboobooboboobooboboobooboboboobooooobo
goboboboboboboboboboboboboboboboboboo



— 050 0 00000000000000000000 — 91

055 000 Rel/40000 (0)J000 Rel/40 (00)00000000 Rel/20
(000)000000000000000000 (00)0



92 — 050 0 00000000000000000000 —

5.7 LOUOUUUooooogg

000300000000000000000000000000 10000000
0000000 0DDDODDODOD 20000 (03.8)000000000O (00000
550)0000000000000000000000000D0D0000O0000O0O
000000000000000000000000000000000000000
00000000 ™0

000000000000000000000000000000000000000
000000000000000000000 Rel/2000000 (05500000
Oo)ooooo

00000000000000000000000000000000000000
0000000000000000000000000000000000000004d
0000000000000 (05500005.60005.7)00000000000
000000000000000000000000000000a0Q

5.8 JUUuoboooooobbod

O000o00o0oO0o0o0ooooooO()oooO (2)pooUooooooooooo
ubogggbobbobodbool1bodlirgoooboooboboaobogoobon
ubobooobuoooooobobooobobooobbooboboobbooboboan
ubobooobuooooooobooobbooobboobobooboboobboan
ubboobooboobboobooboboooboobooonoog

gbobooboobooobobooboboobboobboobobooobooooboaon
ubobooobooooooobooobooooboooboboobobooobooboon
ugboogn

gbobodoboboobobooboboobboobboobobooooboooooaon
ubboobooboboobooobobooboooboboooooooboboobooon
ubobooobuooobooooboooboboobboobobooobooooboan
oboboooboooobooooboooboboobboooboboobboonoboon

‘000000000000 00D00000000000000000000000000000000
ooo



— 050 0 00000000000000000000 — 93

056: 000000000000 0DOOOOOO(0)0DDOOOOOOODOODOOOO
(0)bOoOoOoOoOoOoooOooOoOOOODOoOooOooOoODOOO

gogbbooboboooobboobbooooboooobboobboooobobood
00000 (00000000000 00oooOoOO0)ODooD0D0O0bOLOUObDoOoDOO
gogbooboooboboooboboobbooboboonoboooboooboooboood
goboooobooobobooobboobobooboboooboooobooooboood
(0000000000000 00O0)000000OO0O00oDUDUODOOOoODOOOOOD

59 UUUbbbuoooubobbooooobbbuoooooo

0580059000000 HRP200000000000000000000
58(0)000000000000000000000000000O0O0000000
00000000000000000000000000000000000000 (O
00000000000)0

000000000000000000000000000000 (00000000
0)0000000 (0000)00000 (000000000)0000 (0000)00
000000000000000000000000000000000000000



94 — 050 0 00000000000000000000 —

gs7nobobbobobobobobobobobobooo

ooo0o30+¢0 1000C0000DOO0OODOOOODOOOOeeOOODOOOOD
ub2000000000000004

5.10 0O OOO0

gbbodbboobooobobooobbooobboobboobbooboboan
uoboobodgboooooobobg3dgbo40b0o0oboobobbobooboo
ubobooobooobooobboobooboooobooobobooboboobooboon
ugboboobooboobbooboobboooboooboo
gbobobooobooboboooboobobooobobobobooboooooboan
ooooOoboOooOoOooO0oOooOooboOobOoOoDOoOoboooD 3vobobboOoD
uboboooboooboboobbooboboooboobobooooboooooon
uobooooobobooboobobobobooboboboobooboboboon
ubooogoboboobonoooooboobobooboboobobooooboooon
ogbobooboogn

gboogo30bb4000 0000000000000 0O00O0DOO0ODOOOOOODO
ogoogn



— 050 0 00000000000000000000 — 95

e 00 (00D0DOOOOD)

e 000000 (00000000000 DO0OODDOOOON)
e 0000 (0DOOOOODD)

e 000 (DDDD)

oboboooobobobooooboobobooooobobooDoooboOgnD HRP-2
gobooooan



96

— 050 0 00000000000000000000

O 5.8 HRP2OODOOOOOOOODOOO0ODO0OO0OO00000d



s 00onoodbobgoboogobbgogoooon —

97

O 59 HRP2OOOOOOOOOODOOOO






60

Jubgtdbgtdbootdbotdgtubotgdn
Juooguod






— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 101

6.1 0OO0OOO

ugboboogobuoobuooobbooobooobboobbooobboobobod
ggbbooobooobboobbuobbooobooobboobboobood
gobodgbbooobogboooboobooobuooboboobuooboo

UO0O0O0O0OHRP2000000000000D00O00DO0DOO0DODO0ODOODOODO

e NOIODODOOO0ODOODDOODODOODDOODDO

e JOUODODOODODOODOOODODOODODOOODODOOD
e OO DOOO0ODLOODLODOOODOODLDOOODOO

e NOIODODOOO0ODOODOODDOODOOD

goooogo
uboboogobugobuoobbooobuoooboooboooobbooobobod
ggbboogobobooobboobbuobboooboobobooobooobbod
gobooooooooooooooeoGOUOODOOODOODOOOODOOODO
gobodboooboobooobboobuoobbooboaoo
Uob0oobo0o HRP20000000000000000O00O000O0DO00000D0O0
gobodboooboboobooobboobuoobbobobooboobbod
gbbobobboobbobbobuoobooboobuooboobooboobon
gogbbooobboobboobbuoobbooobooboboooboooboobod
goboogoon
ubobooooboooobooobboobobooobboobbooboboobooon
gobooooboooboboobbooboboobboobobooobooooboood
goboooboooobooboooboboobooobbooboooo

6.2 UU00OObLOO0OOOObLObOOoOoOoOooboooa

uoobbooboboobobooobboobbooobobooboboooboood
0oooo0oooboo MO 100 (DOOUO MmOODODOOODOOODODODOOODOODOO
goboooboboobooon o g Mgh:%MU%DDDDD



102 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

vp = \/2gh (6.1)

OoOoO0ooOOoOooOoOOOOOOOOO FAtODODOOOOOOOOOOOOODDODO
ubboobuoobbooboobbooboobo

/FAh:MV@E (6.2)

gboboobobooobooooobooobboobobooooobooooboon
oobooobooboobooboobog e2000b0000bO0ObOODOOODO FrL
goo

1
5 FLAt = My/2gh (6.3)

OooDoobOodl e 000 Fr=Mar, OO

2+/2gh
ar = Af (6.4)

gboooodbooobobbob 1coemdboobooboboboobood e rdngon
OOoOoopogoooo0200.03000400.06000000000000DO 45G0O 35GO
25G0O 20GO000D000DOCO0O0ODOO

0000000000000 000000000000 (00U e 0D0O0O0OUOODO
00000 640000 (14e)000000000O0OOO0OO (1+4e00000OODO

6.3 UULObU0OOooobobbooooboobuooooon

00000000000000000000000000000000000000
000000000000000000000000000000000000000
00100000000000000000000000000000000 G,000
IGhl| >1.1x1G=11x9.8m/2000000000000000000000000
00000000000000000000000000000



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 103

(G]

(€,
D

S
(€1

e At =0.02 s
e At =0.03 s
At =0.04 s

\
\ =M\t =0.05 s
\
\

AN

/A
/1] VANN

-0.03 -0.02 -0.01 0 . 0.02 0.03 [s]

D

B
n
\

w

(O8]

R
[en]

D

Ue6l:0J00b0oboobobooboooobooooo

gO0O0OoOoOoO0O0OO00OOODOOOOOOUObD A0O0OOUoUSBOODOODOOO
gobodgboooboboobooobboobuooboobboobooboo
ugbooboooobooobboobboobooobooobobooobboobboan
00o00ooO0oOoO0OO0O0O0O000O0O0O0OO0U0HICO (0D 230)000000D0OOOO
gobooobobooboobboobooooobooobobooboobboon e.200
6.7000000000000000000O0DO0(OOOOOOOOO)D00OOOOO
goboooboboooooobbge.8boog
0000000000000 INTERSENCE OO0 NavChip NC-100l0 0 O000ODO
O00oO0oO000O00 £8GOO0OO
uooooobooooboooobooooboooobboobobooobobooboobon
0000000 (+8G)0D 0000000000000 O0OO0UoOooOsGLOOOUDODO
goboobooooooobbooobooobpboobooonboo
gboobooobooboobpobobooooboobobooboboonooobooboono

e 00U G)UUDOODUDOUODOUOOUDDDODOUOODDODOOO

e JJIUIUIUOUODODDODODODDD (D20GUODDDDDOOO)ODDODDDDDO
oboobooooboogn



104 — 060 0 0OD000000O000O0DOO00DOOO0O0DOO0OO0O000  —

oboooooog
goobobooboboboooboobobobobobDobooobobobobUobooo
oojbooboooooooboobooboboobooooooooobDoobooDboD
vbobobobobooooboboboboobooboobobobooooobon
vboboboboboboooooobooboobobobobobOoboooboOo400
gbooooooobooooooobooooboooooboboobooboobobooboboo
062006 70000000000D000O0O0OO0OOODOODODODODOO0O 6.80
0000000000U0o0o0o000Uo0o0000UO0OD (DobooooUooooo
O0000000O0O00oooO)D00oooOoO“A"0000ooOoOoooooo«“B’O0
ooooooooooo«wooooooo«prooooooOoOoooooooon



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 105

0 6.2: 0000000000000 0OO0OODOOOOOOL/20



106 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

063 00000000000000OOOOOOOOO?2/20



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 107

064 000000000000O0O0OOOO0OOOOOOOL/20



108 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

065 00000000000DO0OOUOOODOOOOOO?2/20



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 109

066 00000000000O0OO0OO0OOOOOOOOL/20



110 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

067 00000000000000DOOOOOOOOO?2/20



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 111

[G]
12
e=——=acc Z
10 o e acc Y
saturation e 30 C X

x 1/1000 [s]

AN

-4

068 00000000000 O0O0DLOO0OODODOOODOOOYOO0bOOOOD
oboboboo



112 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

64 U0OOOOOOOOODLOODOOOOOOOLOOOOOOOOn

06900614000000000000000000000000000000
00000000000000000000000 |Gl >1.1G0000000000
00000000000000000000000000000
00000000000000000000NavChipd 0000000000000
00000000000 NavChipD0OOOO0000O00O00O00O Logical Product 00090
0000000000000000000 (000000000000000)0000
00000 500Hz00000000000+80G00000000000000000
000000000000000000000000X000000000000 z0
OD000“00000000000000” 0000000000¢G”00000
000000000



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 113

069 0000000000000 O0OOOOOOL/20



114 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

0 6.10: 000000000000 OOOOODOOO?2/20



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 115

0 6.11: 000000000000ODOOOOOOOO1/20



116 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

0 6.1220000000000000000O0O0O0O0O2/20



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 117

06.13: 0000000000O0O0O0OOOOOOOO1/20



118 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

0 6.14: 0000000000000 0O0OOOOOO2/20



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 119

gboobooboobooboobobbobogbtbeaaspoopobooon
ooob Xooooooooboooouoouoooouobuobo zooooooooo
gobobobobobobobob

gooooooobooooooooooooooooooooooooooon 6.16 0
ge.l9pooopboobooooooooooooooobooooooobobobooooogo
gboobogoooooboboboobooobooobobobobooobobooboboon
ggboobogoobobooboobobooobe200b00O0oOOobOobbODObDOOD
Xgoooooooobooouoooobooobooobo zoooobooobooooooo
goooooooOoOoOoOoOOODOOOOOOOOOOOODODOODODODOD (O 6.15)
gobogbobooooogboboboobooboboboooobobobooooo
00000000000000000000-30/30s000-28/30s0 000000000
gbobooobobobobooboooboobobooooboboboooobon
googboobobooobobooboo200000b00b00bOO0boOoOobOooDon
gbooboboboo

gbobogoobooooobobooboboooooboboboobooboooooon
gbobgoobobobooooooooooooobobobobobboboboo
gbobogooooooboboboobooobooobooboboboooobooboboon
gbobobooboooooooobobobo Xbobobooooooooooooooo
oboooobobooboboboobo0obobobo0obOobDe=04nO0000O0O
O0e=0.0r000000000000O00O S000000D00O00O00O00DOODODO
obobogoooobooboboboobooooobooboboboooobbooboboo
obobooboob



120

el 0 dbobooonoodbooonoboooooonobgooooan

[G]
60
55
50
45
40
35
30
25
20
15

10

-10

-15

-20

-25

-30

-35

40

-45

-50

-55

-60

—=——=accZ

accyY

e—acc X

00S

x1/500 [s]

0 e6.15: 00000000000 0O00O0DOO00OO0



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 121

0 6.16: 00000000000 0ODOOOOOOOOO1/20



122 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

0617 0000000000000 OO00O0OOOOOZ2/20



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 123

0 6.18: 00000000000 ODOOOOOODODOOL/20



124 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

0 6.19: 0000000000000 0ODOOOOO0O?2/20



— 060 0 0000000000000 O0O0O0O0OO0O0O0O00O000 — 125

[6]

55

=———accZ
50

e 3.CC Y

45
e=—=acc X

20

35

30

25

20

15

10

x1/500([s]

000T

-10

-15

-20

-25

-30

-35

-40

-45

-50

= VAN /ENT /6N

-60

0620 00000000000 OOOOOOOOOOO



126 — 060 0 0OD000000O000O0DOO00DOOO0O0DOO0OO0O000  —

60

-40 -40

60 -60

0 621: 00000000 (0ODO 0 6.22. 00000000 (0O00OO
00000000 D)poooooao 00o0o0o0ooo)oooooooo
O000000ooo (0.05000) O000oo0ooooo (0.02000)



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 127

gbooboooboobooboobooboobonoe2100d 622000000
0000000ooOoobooOoobeGOOOOODOOODDOOOODOOOODOOOOO
000000 (02G) 0000000000000 0OUO0 6100000000
gbobobobobobobobooooooobooboooooog

gobbooboobooooooboobooboboooobooboobooooDo
000000000000000000000'0000000000000000000

6.5 UUOLOOOOOLOOOOOOOOOd

gbooobgboobobooboboo2zbbobobooboboobonbDoosbod
000000000000 6.1 (0020 0.0600 45G0O 18G)0 000000 0OODOO
cooooooOoDOOODODODODOOO00e6GO 25GOOO0OOOOOODODODDODOD
gobobooobobbooobbooobobboooobblsbil40oonbboboOon
gbobobobob0e=03004000000000

gbobobobobobobobobobobobobo

0000000000O0O0O0000000o0oOODO (boboOooooOoooD)

e 0000000000O0O0O0ONO0DONON0O0OOONONOOOOO0DOO00 (0000
0Dooooo)

0000000000000 00000 (Doobooooon)

e JIJUODO0DODODODUULDOODUUDDODDODOUOD (DODDUULOODODDOO
000oooooono)

gobooobooooo

6.6 UUULbUUObboooooooubboooonbooon

O00000000O00o0oUooO0(0000+ 8G)oUOoOOoUoO 100G
000000 3000000000000DO0000DOD0O0 GoOoooooooooo

J000D000000D000000000000000000000000D000Dn0oDooog
goboooboooobooooooooboooooooboooobooboooo



128 — 060 0 0OD000000O000O0DOO00DOOO0O0DOO0OO0O000  —

OO000O0OO00DO0OO003GO0OO00DOD0O00DOD000ooooooooooOoon
obobooboboboboboboboboo

gooboooboobooooooobobooboboboobobooboobbobobobDUoDbO
000000000 0OHRP20000000000 [16][17C00HRP-2000000
ljoGoOooooooooooOooooooooOoOooooooboobooooooDooD
oooboooobooooob2GOoOooobooooooooboooooooobooooD
vboboboboobooooobobobobooboobooboboboooooboon
oooooooooobobouooooboogrP20000000000 10GOOODDODO
gbobooboooooooooooooooooooogo

gobooobooooboobooboboooboboboboooooobooobooooDoon
gbobobobobooboobooboboboooobooboboboooooon
gbobobobooboooboobobobobooooooboboboooooon
gboboboobooboooboboboboooobobobooboboobobon
ooooOooboooboooo0ooboobboOooboOooHICODODOoDOOoOooOoOoD
gboboooobooboobooboboob

6.7 UUUOLUO0OOULObLObUUOOoOoOLObLUuooooo

gbooboboboooooobobobobooboobbooboobobOobobon
oogozMpOOODOOOOO0ODOOOOOOOOOOODOOOOODOOOOOOD
uboz2000000000000000DO0ODODODOODOOOOOOLOODOOD
gboboboboobooobooboboboboooobooboboboooooboon
ugbbooboabood

gbbodgbboobboobbooobuoobobooobuooobuooboboab
ubobugbobobobobooboboboboboooboooboboboboan
ugbboogobbooobbuooobooobboooboooboboobboooan
oboogboboooobobooooobooboobobo HrRp-2000000000000
ugbboobuobboobuooooboobbuooboobobooboan

Goswami OO ODOOOOOOOOODOOOOOOOOOOOOODOOOODOOOOD
0000000000000 00OooOoOO (140000000 oooooo



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 129

00 (Flat Contact) D000 0000000000000 (0000000000000
00000)0000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
HRP-200 (490000000

06.23006.24 00HRP-2000000000000000000000000
00000000000000D000000006.2500000000000 Z00
0000000000000000000000000 (8: fall-down angle)d (0000
000000)00000000000 HRP20000000000 IMUOOOOO
00000000000000000000000006>6,=1000000000
0000000000000000000000 YawODOOOO (¢: spin-angle) 000
0oooooo



130 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

0 6.23: HRP-20OOOOOOODO (1/2)0000000000000000OO0OODO



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 131

0 6.24: HRP-20OOOOOOOO (2/2)



132 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

O 6.25: HRP-200O0OOOODOOO



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 133

HRP-2000000000000OOODO (1600000000 DOOOO0OOO0OOO
000o0o000o0o0o0o0oo0UOo0oU00oO0oU000O0D (CooooOoo)ooooo
gogbooobbooboboobbuoobbooobuooobobooobbooobbon
gbobogooooooboboobooooboboobobobooobobooboboon
gboobob wd2embbooooooooogboboboboboboooono
gboboooboobobobooboboboobooobbooboboboooboobon
gbobogoooooobobobooooboboboboboooboobobon
gboboboboboob

062600 627000000000 DOOLOOODOODOOOOODODLOOLODOODO
gboobogoboooooboboooobobobobboobobooboooboboboon
goboooobbooobogobiGhooobobbooobbooobbooooboooo
gbobogooooooboboobooooooooobobobooobooboboon
gboobogooooobobooboooboboobobobobooobooboboboo
goooogo

ugdbbhe2s0bb0boudnoboooobboogbboooobooooad
0000000000000 000000D0D0D0DoDoooooooO(Jyoo0)oooo
OO0 HRP-2000 PitchOOOOOODOOOODOOOOOOOODOOOODOOOO
0000000 HRP2000000000(DO0OO0O0O0O0O0YawDODDOOOOOOOO
0000 YawD OO Rol) DO OOOOOOOOOOOOOODODO

062900000000 HRP20000 IMUDODODOOOCOODOODOOOO
O00“roo000000000U0oO (oo« oobo0D0ooOoOoobDo
YawO (HRP-200)0OO0OO0O0O0OOO0O0OOO0O0O0O0O0OO0O0OD0OO ¢=33°00000

uobooboooboboobboooboooboboooboboobobooooood
goboobooboboobooobboobuoobooboboobooboo

e NIUIDDOODDOODLOODDOODOODLDODDOODLOODDO

e UOUDOODLOODLDOULDUODLOUDLOUODLODLODLODLODLOODLODLOLObLODLO
ugbboobogbooboogo

e DO ODOODOOODLODOOODLOODOLOODLDODOOODLODbOOOOOnOOd
gbooboobooobbooooo



134 — 060 0 0OD000000O000O0DOO00DOOO0O0DOO0OO0O000  —

[G] [G]
15 15

— 3 CC Z

12 ==———=acC Y 12

—CC Z

——accyY

e——gacc X a—acc X

o
x1/500 [s]

o

| x1/500 [s]

-12 -12

15 -15

0 6.26: HRP-2OOOOOOOOO 0 6.27: HRP2O0OODOODOOODOO
O000o00oooooon gooooooboon

obooboobooboobooboob

HRP2O0000O0O0O0DO0O0  msO000OO0O0ODOOO0ODOODOOIMUDODO
00000000 (00ooO000oO0o0oU00O000O00O00oO0OOoUOoLOoUDO
O00000000000000)000 EwsLisp0 0000000000000 25ms0O
Oo0oooooooooobboge29000>6,00000000000D0000
ubooooooooboobobobo 1sms0boboooooooooobobon
o000 HRP2000000000000DOO0DOOOOO0OO0 HRP2000000
vbobobobgobooooobobobobooooobooboboboooooboon
gobobooobooboooobooooobooboboooboobOobDn s00msO0O0
OO0 HRpP2O0OO0O0ODOOOO0OOOOODOOOD 3msOOOOOOOO0ODOOODO
U200ms0000000O00O0OO0O0OOOOOOO



— 060 0O OD00D0O0O0O0O00D0O0O00O00DO000000004 135

O000O0O0O0ODODODODOOO0O0O00000D0 ADODDOOOOOOOOOO0O0O0d USB
oooooooboo0bUUOH”HRP2000000DL0O0ODO0OOO0ODOODOO 250ms O
obooobooboobbogbobobe23bde240000000O0DOODOO 130ms O
gbobobobo

ooooo HrRpP2000000000000O0O0000O0OOO0OOOOOODOOO
gbobogooooobobobooboobooobobobobooobobooboboon
000000000000 U00o0U0oO00Oo (0 250)0000000000OO0OODO
gbobobobobobobobobobob



136 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

0O 6.28: HRP2O OO OOOOOOOOOOOOOOO



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 137

[degree]
80

60

—— [EY awEh 15 S 1E
e [EY awih £ B

6 (BxfElfAE)

— INUZ 2 A (Pitch)
— [NUZZA A (Yaw)

0 6.29: HRP-2O0OOOOOOOOOOOOO (WJ)oooooOoooooooooo
oon



138 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

6.8 UUOOOOOOOOOOLODLOOOOOOObLbOOoOn

06.3000 6.32000000000000000000 (DO)boooOoOO (O
0)o0ooo(O0)Ooo200000000000000ODOOOO0SB00000O0OO
ubbooobuobboboooboooboboobbooboboobbooboboan
ugoog

gbdgde.33buuboguonoboobobooboboobobooboboboon
ubobooboboboooobobobobboboboboooboboboboon
uboobobooobboboboboobobooboboboobobon e.340
gedsiiinuboonoooooboobobobobooboooboboobobobon
ugboboooobooobboobbuoooobboooboobooobboooobboan
uboboobobooboboobobooobooooboooboboobobooobooboan
ubbooboobobooboobobooobooboobooobooobooon

4000000000000 DO00O0OO00O0O0O0O0DO0O00OO00DbOO00n
uboboooobooboooboboooboooooboooobooboooooboooooboan
gbobooobuoobobooboboooooooboboobobooboobooooobooon
ubbooboooboboobobooboooboboobooobobooooonoo



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 139

0 630: 0000000000000 ODOOODOOOOOOO (1/3)



140 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

0 63: 0000000000000 ODOOOOOOOOOO (2/3)



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 141

0632 000000000000000000000O0O0O0O0O (3/3)



142 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

0633: 000000000 DLO0O0ODOOO0ODbLOODObOOoO0bO0OnDDO



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 143

0634: 000000000000O0O0OODO (1/2)



144 — 06l O OO0ODOOO0ODOodoobogoooogoooooaooog —

0 635: 0000000000O0O0O0O0O0O0O (2/2)



— 060 0O ODO0O00OO0O0D0OO0OOO0O0DOO00O0O0O0O0O0DOO0000 — 145

6.9 0O0OO0OO

ugboboogobuoobuooobbooobooobboobbooobboobobod
ggbbooobooobboobbuobbooobooobboobboobood
gobodgbbooobogboooboobooobuooboboobuooboo

UO0O0O0O0OHRP2000000000000D00O00DO0DOO0DODO0ODOODOODO

e NOIODODOOODOODODOODDOODLDDOODO

e JOUODODOODODOODOOODODOODODOOODODOOD
e OO DOOO0ODLOODLODOOODOODLDOOODOO

e NOIODODOOO0ODOODOODDOODOOD

goooogo
uboboogobugobuoobbooobuoooboooboooobbooobobod
ggbbogobobooobboobbuobbooobooobooobooobobod
gobooooooooooooooobecGUODOOODOODOOOODOOODO
gobodbooooboobooobobooboobbooboobbon
Uob0ooboOo HRP20000000000000000O00O000DO00O000D0OO0
goboodgboobooobooboooboooboooboobboobuoobobon
gbbobobboobbobbobuoobooboobooboobooboobon
gogbbooobboobboobbuoobbooobooboboooboooboobod
gobooooan
ubobooooboooobobooobboobobooobboobboobobooobooon
gobooooboooboboobbooboboobboobobooobooooboood
goboooboooobooobooobooboooboobobooobog






070

HpN






— o700 00 — 149

7.1 Ooooggd

0000000000000 000O000oooOOooOoooOoeI7/ooo0ObOO
ggboboogobbooobboobbooobbuoobbuoobobooobooobobod
ggbobooobooobbuoooboboobbuooobobuoobboobobood
gogbobooobbooobboobbuoooboooobooobboobboobood
gogbbooobbooboboobobooobboobbuoobobooobooobobod
goog

gi1odgoboobboobbooobooobooooboobboobboobbod
ggbboobbooobboobbuoobboobbuooboboooboooboobod
gobooobooooboobooooboobooobooboooo

g200000d00oooobboooooooboboooooooomoooon
gobooooboooboboobboooboboonoboobobooobooooood
gobooboooboboooboboobboobooboobbooboboooboooboood
gobooboooboooboboobboobbooobooooobooobooooboood
goboobooobooboooboboobbuooboobooooboooobooooboooooon
gobooboooboboooboboobbuooboobooooboooobbooboobooooboood
gobooboooboboooboooobboooboobooobbooboboooboooobood
goboooboooooooboooon
gbooboobooboboboboboboboooboooboobobobobobooobo
gogboobooobboooboboobbooboboooboooboboooboboooobobod
obooboooooooboobooooobogob HRP20OOOODOOobOooooooo
gogboooobooooboboobboobobooboboooboooboooobbod
gogbooboooboooboboobboobboooboooboboobboooboboon
goboobooooboobooobooboooboobobooboooo

g3ogoboobboobobooobboooboooboobobooboboobbod
gboooooboboooobbobobooobooboboooboboooooon



150 — 070000 —

oboobobobooboooboobobobobDobooobobobobDooooboD
obobobooboboboonb

goobobobooooooboboboboboobooobobobobnobooo
vboboboboobooooobobobobooooooboboboooooon
vbobobobooboooboboboboooobobobobooboooooooon
gobogbogoooboooooboooboobooboobooooboobobooon
vboboboobooobooobooboboboboobooboobobobooooooon
boboboobooobooobobobobooboooooboobobobooooobon
oood

U4000000000000000O00DODODOOODOOODODOODLDODOD
bobobobgoboooobobobobooooboobobobooobooon
bobobobooboooboobobobobooboboboobooboobooboon
gbbodgbbgobboobbuooboboooboooboboobbooboboon
00000o00OO0O0O0000oooO0O0o00 (D0DobooD)boooOooUOobooDOoO
ubbodgbbgobbooobooobooooboboooboboobboobboan
ubbooobuoobooooboobboooboooboboobboobboan
ubbooboogbooban
gbboobobooobboobbogbooobbooobboobboobboan
gbbodobobooboboooobooobobooboooboboobbooboboan
ubboobboobboooboooooobboooboboobbooboboan
ubobooobuoooooooboooboboobboobobooboboobboan
ubbooboaobooboooo
gbbodbbooboboobboobbuoobbooboboooboooobooan
ubboooboobooboboobooooboo

Usgdbboooboogbboobobooboboobooobooooboooobooon
gbobooboboobobooobooooboooobooobobooboboonooboon
gboboooboobobuooboboooobooooboooobooboboonoobooan
uboboobooboboobboobooobobaooobooo



— o700 00 — 151

gobobodoooboooboobobobogbooboooboboooooobbobuDbo
000Do00DO0o0oO00o0Odoo0oo0oDooooooooogoogoooD s0e00O
0000oo000oO0oO00ooo0o0oooooooooooooooo0do3eoonn
gooooogobooboboboobooobobobooboooboooboooooooo
gboooooobobobooobobooooooboboooboobobobooooo
gbobgooooooboboooobooboooooboboboobooboobobon
gooooogobooboobooobooobobooobooboboobobooobooobooo
gboobogooooooboboboboobooooboobobobooobbooboboon
gboooboboooooooobobobooobooboobooboboboobooobooboooboo
gobooooooooboooboooobooboooboobL HERP2000000000

060000000000000000000000000000000OOOOOOO
000000000000000000000000000000000000000
000000000000000000000000000000000000000
O00O0000HRP-20000000000000000000000000000OO
000000000000000000
00000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000
00000000000000000000000000000000000000
0000000000000000000000060G00000000000000
0000030G0000000000000000000000000000000O0
oooo

0000000 HRP200000000000000000000000000000
000000000000000000000000000000000000000
000000000

00 HRP-20000000000000000000(1)000000000000
00 (2)0000000000 3)000000 (4)0000000000000000
00000000000000000000000000000000
00000000000000000000000000000000000000



152 — 070000 —

obobobobogooboooooboboboboboooboobobobDoboooboD
ooobobobooooooobobobobDoboboobobooDooDooLboboD
oboobobobooboboobobobooobobobDooboboboDoobooD
oooooooon
oboobgooboooboboobobobooobooboobooobobobooobOobo
vbobobobobooboobobobobooooooboboboooooon
vbobooooooooooooooooooooooooooobobonDo

00000 A0O0OOOO0OOOOOO0OODOOOOO0OODOOOOODOOO BOOOO
0000000 NAOOOOOOOOOOOOOOOO0OO0OO0O0O0O0O000 NAODODOOO
oob0 4GO0O0O00O00O0O0DOO0U0ODOOO0O0ODOOODOODOODOOODbOOOD
oboooobooboooboooboobobooobooboobobooobooobooboooon
boboboboobooobooobobobobooooboobobobooobooboon
boobgobooooobobooooobobobooboobobooboboobooboooD
ooooo

7.2 00O

gboboobbooobobooobbooboboooboboobobooonbooobooboon
gbboooobboobooboobobobobooboobboonooboobooon
ubobooobooboboooboooboooobooooooobobooobooboon
oboboooboooobooooboboooboboobbooooboboobobooooboon
obobooobooboboooboooboboobbooboboonobooobooboon
gobooobooboboooboooboooboboooboboonoboooboboon
goo

gboboobobgoobboobbooobobooobboobboobboobooboon
gobooobooobooobbooobbooboboooboooboooboon
gobooobooobooobooobooobooobboobboobboon
gboooboobooboobooboobooboobobooboobooboooo
goobooobooobooobooobooobooobboobbooboboon
gobooobooobbooobooobboobboobbuoooboooboon



— o700 00 — 153

gobobogooobooobobooooobooooobobobDooobooobUoboo
obobobobobobuoboboo
goobobooboboooooon
(A)O0O0O0OO0O00000O000OO0O0O0UOO0OUDOOO0O0UODOOUDODOOOOO
gbobogooooooboboboboobooobooboboboooobooboboon
gbobogoooooooboboboobooobooboboboboooboboboboon
gobboeGOOOOOOODOOODOOODOOODOOODOOODODOOODO
gbobobobobooooon
(B)oooOOODODOOOOOO0OO0OO0OO0OO0OO0DO0D0OO0DO0DO0DO0DO0O0OoOOoooOOooOoOoDOOD
gboobogoooooobobobooboooboooobooboboboobooboobobon
0000 [14][(1500000000000000 HRP200OOOOOOOOOOOODO
000000 zZzMP/OOOOOOO0OOOOOOOOOOOOOOOOOOODOOOO
gboobogoooooboboboobooobbooboobobobooobbooboboo
gbobobobobobobooboobooboooooooon
()ooooOoOoOOO0O0OD0OOO0OO0O0O0O0O0OOO0OOD0OO0OOObODODODODODO
000000o0oO0o000o00oooOO0O000 (DDooooboOoOooUoOoD)0booo
gbobooooooobobobooboboooboobobobooobooboboon
gbobooobobooboboobooboboboooboobobobooboboon
gobobobobobobobobo

ugboboobo3dbuobboobuo400b0000DbO0S(bbOObLbOODbDOn
000000o0o0O0o0o00oo0oO0O0O00 (DOD0DL0)0D0DbDooOoDOooUOoooOoO
ggbobooobbooobboobobuoobobooobooobooobooooboobod
obobobobobobobobobobobobobobDob0oDobobOoDbon
gogboobooobboooboboobboobboooboooboboobooooboood
goboooobooboobobooobbobooboboboooboboboboobon
gbobobooobooboooobobobooboboboobobobooooobon
gobooboooboboooboboobbuoobooboooobooobooooboboooboood
gbobobooboooboobooobobbobobooboooboooooobooooboooon



154 — 070000 —

7.3 QOooog

gbobogoboboobobuobobuoobooboboboobuoboobobooon
ubbooobbooobobooobboobboobboouoaoboboooboboan
ubbodgbbgobbuoobobuooobooooboooboboobbooboboan
gbboobobuooobooobboooboooobboobobooobooboboan
gbbooobuoobboooboooboboobbooboboooboobboan
ubbooobuoooooooboooboooboooboboobboobboan
ubboobooboobboobaooboay

o NUUDOUDOODLOULODUODLOODLODLODLOOODLOLOOObLOLOOObLOOn
gbbobooboboobobboobuoobobuooboboboboboboooo
ggogobobobbogoobbobbbouooooobobooboobobobobbogo
goo

o 0D OIDOUODLODOOOODDLODLODDODLOODOObOODODODLOOn
goboboobboooboobbooobuooobboobbooobooon
gobooboooobooboooboboobooboboobbooboo

e J0JDOO0ODODLDOOUDOOULDODOUOLUDOUODODUDOLDOODOLODOD
000 (0e0O0OODOOODO)00DODODOOOODOOODOOODOOOOOOODO
goboboboboboboboboboboboboboboboo

o OO ODOUODLDOUDODOODLDOOOOODLDOODLODLDOObOOODLODLOOn
gobooobobooobooboooobooboooobogoooo

O00000000000000O0000000000 26)00000000O0OD0ODOO
ubbooobuoooboboooboooboooboooboboobbooboboan
ubobooobuoooboboooboooboooboooboboobbooboboan
uboboobooboobbooboog

gbobodoboboobobooboboobobooobboobobooobooobooboon
gbobooboboobooboooobooooooobooooboobbooobooboon



— o700 00 — 155

gogbooobooobboobbooboboobbuoobobooobooobbod
gogbobooobobooobboobboobbooobooobooobbooobbon
gogbobooboooboboobbuooobobooobooobooobooobbon
gbobgboboobooobobobobobooboboboboboobobon
gbobgoooooobobooboooooboboboboboooobooboobobon
gboboboboboboboboboboboboboboboobo






O






g 159

00000000000000 0000000000000000000 201100
0201300000000000000000 (JSK)OOODODOOOO 000000 O
0000000 000000000 00200000 000000000 000030
0000 0000000 00000000000000000000000000
0000000000000 0000000000000000000000000
000000000000000000000000(DCHOOoO00ooooooooo
0000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
ooooooo
00000000000000000000000000000000000000
O00DO00HRP-20000000000000000000000O0O0O0OOOODOO0O
000000000000000000000000000000000000000
00000000oo0ooooo0o0o0
000000000000000000000000000000000000000
0JSKOOOODOOODOO0O0DO0O0O0D0000000000000000000000
0000000000000 000RTOO0OD0O00O0DO000000000000O000
000000000000000 NAOODODDOOOOODODODOOOOO (00o0)
000000000000000000000000000000000000000
oo
00000000000000000000000000000000000000
0000000000000 NervousDOOOOEwsOO0O0D0O00O0D0OO0OOO0OO
000000000000000000000000000000000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000000
00000000000000000000000000

9011000000000
290130 1100000000
320130 1100000000



160 an

gbobooboboobbooboboobboobbooboboooboooboboon
goboobooboobooboobobobooboobobobooboboobon
gboboobooboobbooboobbooboobbooboobboobo

ggboobooooobooooboobooobbbobooboooboooboDbo
vboboboboboobooboboboboooboobooboboboooooon
oo00O0O0O0O0000000O0OOO0000OOOOOOOD cADOOOOOOOoo
gboooooboooooobooboboboooobobobooboooooboono
vboboobooboooooooooooooooooooboooboobooDog

OOob0 2012020130 00000000000000000DOD00DO0O0OHRP-20
googoboobobooooobobobobooobooooooobooboboooboono
vboboboobooboooboboobooboooobobobobobooobooon
gboboooobooooooooooooooooooooon

gbobobobgoobooogooooboboboboobooooboboboobooboon
gbobgboboobogboooobobobobobooooboboboobon
gbbooobuoooboooobobooobboobbuoobboobbuoobboon
ugbobgogd

OoooDooobOoOooooooooo0oDoOob0ooDOoO0O0DOOOOYoussef
ubobobooooobobooobbuooobbooobbooooboobobooan
gbgoooooboooobobboboobobobooboobobobooob
gbobooboobdobobobooobobobooboobobobooooboboban
ubobooobuooooooobboooboboobbooboboobbooboboan
gbbooobuooooooobooobooooboooboboobbooboboan
ugboboobobgobboobboooboooobboooboboobboobboan
ubobogooo

gbboobobooobbooobboooboooboboobobboooooboboaon
ooobooOoooooboOooobo0o0ooDoOoOooooooDboOoobDoOoooDooDbe1o
uboboooobooobobooobooobooooboboobobooooboboooon
uboboooboobboobboobooboobbooooooobobooobooboon
ubboooboobooobboobooonboo



g 161

PdBlodofodboobobooobooboooobobobbooobooDoonoboo
goboobbooboobooboobooboobooboobooboobooo
gogboboobobooobboobboobboobboobbooobooobbod
gboobooboboobobooobooboooobooboooboboboobon
gooooboobooooooboooooobooooboboboooobooboDbD 73B1O
gboobogoooooboboboobooobooooobobobooobobooboboon
gbobogoooooboboboboboooooboboboooboboobobon
gbobobobobobobobobobob

Oooo0o0OooOoOo0ooooooooJsKoooooooooooooooooo
gboobogooooobobooboooooboobobobooooooooboboon
gbobgbooobooobobooboobobooooooboboboobooboooboon
gboobogobooboooobobooboobooooobobobooobooboboon
gboboboboboboboboboboboboboboobo

0000 (0)00O0O0OHRP2000000000002000000000000O
ggbooggbbooobbooobboobboobbuoobbuooobooobbod
goboogbooon

ugboboogobogobobooobboobbooobbooobooobooobood
gobuodgbooboboobooaobboobuoobbobobooboobbod

ugboboooobooobbooobbooobbooobboobboobboobobod
gogbbooobbooobboobbuoobboobobuoooboooboooboobod
goo

ubobooooboooboobbooobooobboobobooobooooboobood
ggboboooboobooobobooobooobbooobooobbooooboboood
ggbobooobbooobboobbuoobobooobooobbooobboobobod
gogbobooobobooobobooboboooboboobboobobooobooooboood
goboboobboooboboobbuoobobuoobboobobooobooobood
goboooboooboboooboobooboooobooaoo

ubobooobobooooboooboooboooobooooooooboooooobon
gboooboboboboboooobobooouooooboboboooboobobobn
ggbbooobobooooobobooboboooboboobobooobobooooboobod



162 an

goboooboooobooobboobobooobooooobboooboboon
gobooboobobooboobboobobooboooboobboooboon
gbobooboooobboobooobooobboobbooobobooboboon
vboboboboboooboboobobobooboboboobobooooooon
bobooooooooooooooooon

gbooooooooooooooobogoboobooboobooboobono

20140 20 40000 OO



O O0A

bbbttt otdyn
HEEEN






— 0 0A 0 0DOO0000O000O00000oogoooogoog — 165

0 A1 000000000 NAOODOODODOOOOOODODOOOO(@OOO [41]0
ooo)

Al 0O0O0OO

gobodob sgbogBObooobboobobooboooobboobobooobbooooo
000000 (0000 4l)00000000)00000O0O00O0e0OOOOOOO
gboboboboboboboboboboboboboobo

A2 0O00O00O0OO0O0OODOOOOODOOO

OAl100000000D0 A2000000000000DOO0DOOOODOD 20
000000070 0000000 MOSFETUOOOOOO 100mil(=2.54mm) O O



166 — 0 0A 0 0000000000000 0O000000000 —

0 A2 000000DOO0O0OOO0ODOOODOOO0OOO

000 (0 A300 A4)J0OD0OOODODOOOOOODOOODOOODOOODOOO 05A0
ubobooobooobobooobooobbodeboobboobbuoobboan
O 1lmm'0000000000

goboobooobooooboobo rETOOOODOOODOODOODOO0O0 3000
gOo0OoOoOoOOoOOOoOoOoCOOODOOOOCOOCODODOOOOOUOOO NAOOODOOOOOo
ubbobobooboobbooboobooo

A3 0O00O0ODbOOObOOOODODbDOOO0

O000 LinuxOOODOOOO libusbOODOOOOODOOOO PCO USBOO
ubobobobooboboobooobbooobbooobbeuobbooobbOoan
000000000000 000ON/OFFODOO0O0DOOOOODOO8DOUUOOOO
O0o0o000oopoooooO0OoNAOODDOOOOOOOOOOOD

D00 3u 0000000 Imm0 1ADDO0ODOOOODOOO0ODOOOOO0O 70000000
goboooooooon



— 0O 0A 0 0O0O0O00O0O0ObO0oOooobboooooooog — 167
A.3.1 OutPacketD OOOOOOOO
0| 1 1|2 3 4 5 6 7 24 | 25 | 26 | 27 || 28 63
*1'ID | * | BNm || PO | WO | X0 | YO P5| W5 | X5]Y5 | * *
ID USB ID
BNm Board Name
Pn Power n; ON(1) or OFF(0) of Power Port (n=0 ... 5)
Wn Pulse Wide (0-127)
Xn Reserved parameter
Yn Reserved parameter
* don’t care
A.3.2 ImPacketDOOOOOOOO
0| 1 1|2 3 5 18 19
*1'ID | * | BNm || ADO-H | ADO-L AD7-H | AD7-L
20 21 22 23 40 41 42 43 44 63
RPO | RWO | RX0 | RYO0 RP5 | RW5 | RX5 | RY5 | * *

ADn-H Sensor value n (high 8bit) (n=0 ... 7)

ADn-L Sensor value n (low 8bit)

RPn Check power

RWn Check pulse-Wide (0-127)

RXn Check reserved parameter

RYn Check reserved parameter
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Output(V) = UC;S;ZX d (A1)
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8% Vyet X P
Output(V) = % 40.10 X Vyeg (A.2)
max — 1 min

O0000POOO0O0OO0O0DOOO0OO0OOOOOOOODN Phyax = 100[psi]d Pyin = 0[psi]
OO00O0O00DbO0OO AdO0d A200

AD_ 1
AD-value _ 1, 100 (A.3)
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( 1024 0.8
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