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6. CONCLUSIONS

Examining the trial constructions it is verified that there is no problem of immediate actual
implementation of this system in terms of accuracy. This system is very effective with regard to
shortening the road paving periods, improving the accuracy of operation, and reducing labour
requirements.

The features and results of this system are given below.

1. Measurement work and work setup can be simplified by directly taking the design data of
the road as the reference data for work.
Fig 10 allows a comparison of the preparatory work processes of the conventional control
system and the present system.
2. Perform travel course controls of the asphalt paver unit without installing measurement
desk, sensors, ropes, and other reference lines

3. The postures of all the work equipment are controlled in three dimensions with high
accuracy according to the design plan.

4. Work controls and dimensional controls will be integrated in future, enabling a total sys-
tem to be used.

5. This system can be used for automation of all other construction machines, obtaining high
accuracy, and for reducing the high level of skill that was required conventionally.

The prototype of this system is presently being checked and tested. The principles of the
system have been verified by tests but problems such as accuracy and technology for mass pro-
duction need to be resolved, therefore, some more time is necessary to attain practical
realisation. In future, top priority will be given to extracting and resolving these problems to
progress toward practical realisation of this system.

REFERENCES

1. Public Works Research, Ministry of Construction, Advanced Construction Technology
Centre, Private Industry Joint Development Team, Development of new working technolgy in
construction industries, 3rd.Report, 1993,

2. T.Nakamura, T Kiriyama and S.Mori, Development of pavement construction system using
sensors, Civil Engineering Journal, VOL 35, No.9, 1993,

Fixed station Maovable station
o e e e e B 3 -

Datn affesed

i
i
| Mesuaring point Cperatar
I e
|
NE— Cenienl Cormstion
Comamanication Process: r -
e e
! [ = .
L (A
-

Contrel usil {computer, commanications deviee)

Stape gaupe (warking equipmess)

Assumed valus of subility sngle 10 (6 + i)

Spond
0 o /"‘Qm Tiame
o] \;, i T—1
+ @
+ 4
i o+
Fig. 4 Fig. 5

" 0 @ Tiene:

Fig. 6 Fig. 7

53




iFiR{Lie TEld ?  MLIT

ORE. &t L. HIFEBEVSEBREETOLADSSE T ICER
@FB7OEANSESNZBFIRREEAL. BN -SRELETZXIR
QIELTIHSNZIBFIFHEIL, thO7OLATEHEH

. . — ‘ N .'
=3 < EE - REORELRIE
=

EBILRRBICRE - HRET—28
EE-iR

ETOMEL




{FERILIE T 2189 ST A —1—Dfl

) MLIT

I BHLEACAMG) /2 >aba—=IV(AMC)
- AMGIETIR—H, =425 L—4%, /\voR) TERIE
— AMCIFTILF—¥H EF—425L—4 TEHRIt
— TRYLATHEI-BID‘AE—R"E‘GE" OEAHNEL
- XETIEFEEMRLOIHRERICEIR—FTREBD-ODEAH S,

EI—70)I\Z%EL.J:%HEI&)§§E
HEOH LOMEOEXETERAS S
- WEOORERL., ERGHELEEA R
- NRAEHE[E, BEHRE. RI,ﬁe‘_‘Hﬁ@ﬁlﬁlb‘*ﬁ%&tL,'C)EEI""IE%-EL“E%JZ/%&
- O—5—ITt ¥ —ZEHLT. TRI7 I IMRERELGEZREIZEHRT 5611

TSZE{E-> /R EIE
C TSIZEAEEIE T, TSIZA AL BEHES O LIRS T e
C NI BB TS L S EELE () HY,
— REEHEICLTSERAHERBRE A
—  BARREORMN EHREDEZSDEN?)

IREIO—2DINEE b ZIcXkDHEHER(Intelligent Compaction )
_ BRTHEAEDLNTND,
— FHWACK)DBEZEL, 12MTOODFEHOTas o EH LN TILNS,
C RECHBERLIZEIR—FREEBDED. BILEORIEE~DEASEHHY

3D-CADZM\ V=gt RUET EIR
- BEEITTOEAHIZL,
-  BATIE. CALSECORYMALL TR DIRTALH D SNS (F5E)

—  Mn/DOT (ZRYVAM3ER) TIE, BEEFRET D OFIA3D-CADTER . AMG/AMCZEAY
BT (Z3DRE T — 4D




2o Hi18 R (AMG) 722 abO—Jb (AMC) L<& & MUIT

AMC: BEL RO &S - AfitZ x5 EESY (B 3 H
AMG: BFLHRODB S - BB ERETHEDEEANL—2ICHAF

TS(b—=2WAF—>a2 AR

=]

@
L%
A




TS (h—#MAF—>aY) ElR? © MLIT

EDM (3¢iREER#ST) EARFT b b= WVWAF—23ay

2Rt % il B ARz Rt AR ZAS

FIAAEE LT, ITHEE. EIP. @, RERE L.
N AR RRICHNhD I, BENABDELIERIPEEICE D L,




AL 75 iEDIERA
LPS MC/MG GNSS MC/MG
GtFEREHT) (AIEE)
Local Positioning System Global Navigation Satellite
System
F =0 F =0
g t-aAe: v - BT ORI
- Hl IR DG E BB ERTODEH

IRBEEOT—3HE

-BNFEDHIR HEREDRSRA
= 1 5 1 %l fE] ® -1 - ERREIZKDHHIR
" RIRICKAFERAFIR g o e ; -SNEREFEH

—r EBORENE




vorapa—i (Grader) & MLIT

Control Box
Remote Smart Knobs™
Blade Slope Sensor
Rotation Sansor
Mainfall Sensor
Hydraulic Manifold Assembly
Rover GPS+ Receiver Box
MC-A1 Antenna

9. MC-A2 Antenna

10. PZIS-MC Sensor

11. GPS Vibration Pola

12. Base Station Kit

el ol




v>orazpa—n (Dozer) & MLIT

BN

2o®m NG

Control Box
Simple &A™ Knob
Blade Slope Sensor
Hydraulic Valves
Rover GPS+ Receiver Box
MC-A1 Antenna

MC-A2 Antenna

PZS-MC Sensor

GPS Vibration Pole

Base Station Kit




INYIFINTL AT LR AT LDLLH S MLIT

MS990
7 oT—H%E GPSR{EH

FILbtE Y —

@ |

EvFt2y

of Land, Infrastructure, Transport and Tourism



VTR (Fxcavator) & MLIT

Radio Antenna
TS-1 (body)

GPS Antennas

: T, i
- i,
g, i - e
e A ot :
" i, e, e
i i, o, i

GPS Box 5

' Control Box

—




VN1 5 AEH O

) MLIT

IR
=

Ak FEERIE

EEt

W e b 0 85
3

[ £
BUCKETO1

\ A 47t

=E4T- I e

A E b

EHELE

GPS
$+ 0.000AF ¢

LEE (-t8) -95692.22 | L7
HEE (M) -48587.35 | sucieron
& (O-M 11.16  |[XFatst

A7-ay (F-HR) il :h-Eelely

ML (-+p) v 0.16 ["PLOF
AN (A-F8) ¥ 0.16  |euceeror
wEtES (M) 11.00  [kFtatst




2V HLE VR Bl 1S —a DB 2 MLIT

% 3D Terrain Simulator

Site Vision Office
=ERFTEHIAT AT TR
FH AL —2a R

¢
PRSI T BIEH 1 &L ECRAL,
T AA—f [EWI. [WoWek - (B aMen - D5mVan | 1 StV



NYMDEHZTRRIBDA T 1A & MLIT

r ———ee ==




2 aAMA=N R HAE L RABEADX) B & MLIT

(T ERY) DHEIR
ﬁﬁbf:ﬁﬁ——nnﬁd)ﬁ-ﬁ{%
ANIEES R DA
AR E
EILAE—FDMR L

M (X)) OEIE
BT FHEGH T SR UM TR I §E
REEERGERRBENBORIGTOEERERL
RO ML (BRAERDRBDICESEMSEMIHLLE)
REIEDHIR




FATHHES ! © MLIT

Ministry of Land, Infrastructure, Transport and Tourism



RO T ) iE ) MLIT

BSZcmHfT
,_.,. : E - o iﬂ"-‘?

- 8 s
N - =
b \

BB REEORYEL | | BTBSER fEEORBES

A E B0 E{ESR TRV EDBIREZ iR

REOERFEARADFIBEICEE
FIHLIREI T A7 7 )V FEMOEHRICO LD S




BHE-FRECELNRRTSL<HAMCOR) = M

S
e
K e
a
! fid
A

SANET

A E DXk

TRV B TRYICEDETHERI || RNERVELTER|| RH - LREEE

H & o~ 35 T

4

il

i

T | wmam

Z220.000 Bha4m0 | 23

\ 4

< it

B RO BEFIET
FERBLRED !




vovavbO-Nck23ERELET ) MLIT
SRR oY ot SRR

FrEfEom

| HBiEN > OTR ;

kot EEFBHEORER

R 2
HEF-5EYF

! : FEEOT
T | % 2 :
S R — ...........: A S S YA S —. A—
! ! | !
—— : an ............................'.....................................:....................................?.....................................JI S S
} ! i | :
| |

3D-MCIC &L Bt LU HEEHFRIEDER




P I RSRFLDEAEH 1.2 © MLIT

AL TOEPELTTE

HUHUL B DRI TS

EBEOTIRVAAR

HRAHER DRI X WIERD
PREHEDF L

BT BB E Fa3 (X it P] BE

= & | BEILSE
P Ty | 9 -BRHEERLEVMEETS
R Ly " INTIMDIREBZYT VA
1 LICHDIETEICIRIE
SRETEBY DL IRIEE I EE
 oMifaK, TitiREN(C KV TE
FAYF A /N TOIERS ] EE




TN R RFLDEAER 2,2 © MLIT

EALEITS

«AbA=IVRY 7 AN HE H %
ERIZEEZENE=4—IcRRKL.
)EITEHE

‘mBE HEREEEROBEOM L




TS - GPSIc & 2 B+ MiE S EIE & MLIT
AEHEEAZO—D & L TRIATEE . i e R
OEICEHIREE &V EEENE (R) 28R

EHRERBIcLY). RETHORBEHSIRE
ANEEES SEN S REEEA

e

_ﬂi - T‘:"'wﬂ-fw?' i
| | L ; e ...-. .. o \

e —— (1 -

e ——
R =R '-_T-_-—'T_#—l-

. ! s .__.r':_.. -- i .

I:F..'J o h.—-_':'..r"_'_'.'__*‘

= V4




TS - GPS & FIA L -2+ WE»H &2 & MLIT

EREO—S—DMEZEHAIL., EsELI-RI#ZEEIT LH&IZLY
HAICHREEEZITOVATLA
EHEIny Y

1180.25m330.50m




TS%FMAL A HREEES 27 4 © MLIT
i ®m & — \
A5 —
B FEAEH RIS ) *ﬁ&fw

BB 4

R A

F—#aL9 %

4

________________

S| EREETHE

0

HREIRE
R IRRIFH




HERFTEEDLEE

g
X

B .- L g LERBLLS
BUETS ' S5

of Land, Infrastructure, Transport and Tourism



e © ML

(EFE)

WL TR S

[(ZER:BIUMEB GLAEXRF) ]

(BEH)
HE-HEWG [ (s | —
[(F&E - SABR(ELRESE)]

----------
AR .
)

o '5[(*1)51:@%51%1@151&%]
guT ) | sfem i WECEISAZ

| SR
FANET(HEER) )| : FEEE LTI
s ™5, : RBREHWG 33ISOEES
SLORT) )| : : (TC127SC3WG5)
) taassaeaaaas® !
F*
(EZH) —— ICTEEIHH'%%WG]
REMEWG | (i

(E&F:ENS (3 BREREML =T

Tt
#
o~
&t
H
WH
il
i




)

BHILETOEAICKEAFTESIMR = MLIT

RERiE T AN &<EE EHETIC A TE MR
Zzﬁawwmx j:> ML TSR TRV F—(L)
‘BRRGE-BEEORE | | BEANL—2ERSL EOEIEE
(ADED- I FEREAOHIG). O ()

f)g;ﬂgﬂﬁf""ﬁﬁ“ﬁ ):> RELREFIVI(IF—20ER)
Zﬁﬁliﬂ%wisiﬁﬁé j:> W OEROHD

itﬂziskiﬂﬂﬁmf'ﬂiz j:> BEPEHOEEREEIR(EEET)
ilill’i%t:dsﬁ%ﬁfi% j:> TS NOBLRERL THER)
:ﬁgg*wm&ﬁﬁ%ﬂi ﬁ ANFIBIEE(ETF—2DEM)




D

ISERILIE THEED T 5 ) MLIT

r B
BRERENE<BHRE HEIDICTICET2EA ETZHY&E<IKRDE(L
SEMEDM.L (H13.3) ICTOERE )
BHR{LIEIOESa R E AIN—av D )
ER S - REBEOARE Jpr—— B EBEC/N -V A
‘BURET RERBOEL
EITRBORSER ‘ELERZERO — RS AL, BEREHRS

. EiR
. _ (BHK) REREOEEHOBEY
Wbk R R {CRRE co2um) — AL TRV BED0. BRE. BT 7ObARES
ASBAAORBIE- ERNTIEE RlciEE>TL VR EW%IEB&?§§E$7J®I’&IJ:
RICET. BRIEFTER

J




L. BATRIBHRILEIAREMICERLLEVOD ? & MLIT

<ERETVVT>

(OEEII%iﬁt:EaMim h

‘HEIHRBEHS/NEL EAJAMCREDLEL
- THIREHE - mB M LHETEEDEEMALXA)YMIOBEHSEL
(BN TR RRERNESFSHY)
PERFETEHRIDIREL /=8, EATRICOLEHSEL
“[FIR{ILELTORHDILSREL TLEL
O RN IRIR cmvzmn
HEXO(THBERBREZERERAL TV LRV EHEABZERICOLHSEL
‘B IRRE(THRISRMBEHREEALTHEE LITTHARMEA LV
@R FIRIR cmvzmm
MHEERIHNRELTOELEVED, ETERZRIELLTOEE - REBRERESY
HERHDIRTT—RIUEHEATESY, MIE-RETT—2HEDEFRLICERLLY
Ot icmvzmm
A=+ VAR TEWN(HI: IS DIEHRILIETHSELTHH10~158AMH)
LAVORBERICEBEShEVWETFRAEISEL
fEiRILIiE TSR ZRA SR TEH AR
~—




IBERILIETDE RickDX)Vb ) MLIT

‘-IIIIIIIIIIIIIIIIIII.

IIIIIIIIIIIIIIIII..

®ppusnnnnnnnnnt®

BERBOA A —THED
VET

9 IIII"#". " EEEEEEEESR 5
RDBHEKR - mEHARRL TL
BDHEIHERICHEBTEEY '

‘Illllll

MEN - BROLEE
EXELET

EIHFEOMLEICK =
SDTHRHDARY AL Eﬁwmx -5

PEETEET =5
MEWREX—N
.IIIIIIIIIIIIIIIII‘. iﬁ”umﬁw

BEmTiEH LA
b*j— AEEEEEEEEEEEEEEEER

[ ]
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
L]
L]
- L

AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER®

EEEEEEEERD

.IIIIIIIIIIIIIIIIIIII’

eEEEEEEEEEEN)

eEEEEEEEEEED

4EEEEEEEEEND




EPOER & MLIT

El L3 EE ICHTHB:ENER

7 [BR{LiETOE 3 —21ttwnrzREssx3ERET— (2001)
BRI T DEEICHH-BENEYELO LN REORTTEHAER.

W1 :TS-GPSZHLV=ETDFEHRILE T HEO SEERE ()
REf2:- EIEET—9Z2RBHLE-TSZANV -HEREHEMRE(E)

1 ICTHERD. A=BNESL~ErHm@aBr/A—avitgx@l~(2007)
H+ X BN EOBEGESHOBIE, (HAaEAEE - SEOMEL - EEEOE L 8
MOIERL LM

v B BECALS /EC7737095 L
WETICH+BRHERDERORBETEADELEROIZMHE

EAOS A SRS

7 OFRYMEICEBITHEIATLDORFE(2003~2007)
ITEORYRE M EFERLIRES AN ILEDORHE

+ EER ¥R 50 SE R A I (2008 )
MRS AT LA L ICRIT B ERRIS 1%




BAOER & MLIT

HEE 5T B (K E )

7 Intelligent Compaction Strategic Plan (FHWA:2005)
HiREIO—S ORI EENHIEHICKSMENDR LEEEBEHL
B(EXS5DEDEHIEAEEAASHTOIZH ITHIZEMLE T FIEEL TDEFR(~08.5)
Bt KBREREE . As. a9 —RZDUWWTAASHTOD e TH#REEL TR (~09.5)

<« Autometed Machine Guidance®&®x7Ox-k (AASHT0:2007)
WL, B E. B AHIOENL ., T —2 R T —2DEAMETRAOZREERE F

BHADOEAERH

KE
mJL—=4 D38, FIWR—TFDH18IH 2O bO—IVATRE
XEMBTAEHMIHTHENE
Ex M fth
mRER - EUFTRMAZETRER IO I &
m bR BRGEDELWMRIESEE

BT ARSI EXRDRNGREIEENANGHEIEEDEA
m7Nox)7 BAREXREEGHARETMARDERREFTRE




EHRILETOERIC@ = RED i)

THRETE

{@ﬁﬁlﬁﬂ%ﬂs;v“ﬁﬁ . ]-Eﬁn EBIEREEYY =17 VOEE

nERE 2 FHCRIICHNL =M= L TEEFERURKE
iR 3 ETEE. 58 - REOSEL
iR 4 BE - REEH MR

REDIRHLIETLA DX

f@ﬁﬁlﬁmv‘-‘ —ZNDTHEE || «BES5 REBICL-OTHALEISET - 20EALHORE

. Mois )| miRE 6 BREEMTO/AT—2OMW BV — L ORE
(BREEFMARICET AEM || RE7 SEORBLEIREORE - 2R M
e 1 5 iR 8 WMLETICEL =Rt nikE
_ BERHTIRECHE )| o o (2@f) 0N
(DERICIETEEHEE L=k | «BE10 St tOBEDELOHR
HEEOREBEL RE1 1 RIREOMLICE ML HREEOHR
) 7| w31 2 FLRTIICH T IEIRWEERICET 5HR

4 — o e )

OFHILETICUEL 3RT || 281 3 BEBHAOANBSEHF— 2 {EROSEL
F—21ERIcEHB T BDRETE
. BEnES y
[eBE1 4 HEEBALVAOGH

OEITF—20BMNEH niR1 5 ERETESHRIOERE T — & DEE

nERE1 6 LT — 2 DEIHEREADFERAROAE - HiR




EHILETORRICHIIZRED S MLIT

(D AH YU PFTVEHHEOEM | 2817 HEREORSE - B2
niRE 1 8 BABRFORE
niRE 19 ABOER - fi—

(@N=—F - Y7 rOEREE | «=m20 SHRLETICHT 3RERBEOSREE
WEf2 1 1-HARBICHETE IEBEORE

230
(D BHEOER |2 2 wEREONRE l

=SR2 3 WIS ORI
wERE2 4 RIEHEOMBRICET 2

(@ E£LDitE || a2 5 (L (ERRE. EARE. KRS ORE
RH2 6 F— & TREROEREH OEH

(@ BRO=-HDIEHRE | smm2 7 WEREOHIL
«RE 2 8 WHLETOBARBOAMN

of Land, Infrastructure, Transport and Tourism



{FHILIELHEEDNDE S HIR ) MLIT

(D ERCEINSERICHTIESEE

EROERLIT. @RI, TILITOFIHRICONT, KREODIHETIF2010
FEETIC, PMREOTIRTIE2012FEEETlc, FHRLETI&REMNLHET -
ELERGEELTUIEDITS.

QBB YATFLOERICEATZESBRE

BHILIELRBEBBICRBETERA T aREREDILKTS, E5IC. ER
BIEOOERRD7=HDIURELZFRICETHF BT Z@RERM(TIVE—Y,
JL—=4 HEanNV)NERERES,

OAHBEICET2ESRIE }

ERBEODERRO/=HICHRRELDFIMCIELHSR > ATLICH B TEDA
HeBmMT S, (2012FEETIC1,000ABLE)




O—kevy7 = MLII

1R R 1L bie T o BE BE fRiR{CiET
DAYk

20085 -2012% 20125 -

Bif9 BT
(2025%)

HABRELTICEZBERANILA-MREE | d
IC&2ERADILA o RELREER
SRFTRET | SREEMTO AR
—20fA || EIEEF—2ORE (- T
5

Kt hoEIiE
g i EIF—2Ick3%FE
B-WRMLEROE  JAMER

WIS - 0
EREETOEAYNRETRL

CO, EE DM
RERREDAE—RT
PATE Ui L L PN MABHEREA

V-l il « 3o IR ~N O B H 6 S Ji il vt H @ o~ S e

el D3R
SRILiE Tikas-> REeMOME
5
Fﬂ:.isa) )
~ S, =) 05 5 3
[79“/%»%0)%4515] R B IOV gzmi&w'fx o
_ SR ISELIET
[ F—sOER(L ] _
BEOESE BERIOHIE T e
ERMEEERO
| EmEOER HHEORE TS A




B 4 - @
Bkl & MLIT

o [HIRILIE LIXE

||I.IJ| LY

S
At
Oﬂb

Sﬁ')’é':-"
S

%1

|

(4

e« CALS ECLE TRAEAED
Iﬁ*&jﬂﬁ *”/rﬁu N

o ERIZMIT-IYEAZEITH
—L—ILEEZD

— Y — L& IEAST
- BiiiE&EZE TS

Ministry of Land, Infrastructure, Transport and Touris




