
(12) United States Patent 
Komatsu et al. 

US007489049B2 

US 7,489,049 B2 
Feb. 10, 2009 

(10) Patent N0.: 
(45) Date of Patent: 

(54) 

(75) 

(73) 

(*) 

(21) 

(22) 

(86) 

(87) 

(65) 

(30) 
Dec. 16, 2002 

(51) 

(52) 
(58) 

ANTITHEFT DEVICE 

Inventors: Hideki Komatsu, Kitasoma-gun (JP); 
Genroku Sugiyama, Ryugasaki (JP); 
Hiroyuki Adachi, Inashiki-gun (JP); 
Kazuhiro Shibamori, Mitsukaido (JP); 
Koichi Shibata, Niihari-gun (JP) 

Assignee: Hitachi Construction Machinery Co., 
Ltd., Tokyo (JP) 

Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 399 days. 

Appl. No.: 10/538,883 

PCT Filed: Dec. 16, 2003 

PCT No.: 

§ 371 (00)’ 
(2), (4) Date: 

PCT/JP03/16096 

Aug. 12, 2005 

PCT Pub. No.: WO2004/054854 

PCT Pub. Date: Jul. 1, 2004 

Prior Publication Data 

US 2006/0109090 A1 May 25, 2006 

Foreign Application Priority Data 

(JP) ........................... .. 2002-363947 

Int. Cl. 
B60R 25/00 (2006.01) 
U.S. Cl. ..................... .. 307/10.2; 340/988; 340/989 

Field of Classi?cation Search .............. .. 307/ 10.2; 

340/4261, 988; 701/213; 455/404.2 
See application ?le for complete search history. 

TERMINAL 
1 28' EQUIPMENT 

TERMINAL 

TERMINAL 
1 2,; EQUIPMENT 1 

POSITION 
DETECTING C/U 

References Cited 

U.S. PATENT DOCUMENTS 

5,223,844 A * 

(56) 

6/1993 Mansell et al. ....... .. 342/35707 

(Continued) 
FOREIGN PATENT DOCUMENTS 

JP 10-1336760 12/1998 

(Continued) 
OTHER PUBLICATIONS 

International Search Report No. PCT/JP03/ 16096, dated Mar. 9, 
2004. 

Primary ExamineriMichael J Sherry 
Assistant ExamineriDaniel Cavallari 
(74) Attorney, Agent, or Firm4CroWell & Moring LLP 

(57) ABSTRACT 

An antitheft system can be provided by constructing such 
that, When a stop signal has been inputted from an engine 7, a 
main controller 2 outputs, until a ?rst predetermined time Ts 
elapses, a turn-on signal to switches 8, 9 to perform a similar 
antitheft processing as in an operation of the engine 7 and 
after an elapse of the ?rst predetermined time Ts, instructs the 
sWitch 9 to repeat a turn-on and turn-off at predetermined 
time intervals At, and, Whenever the switch 9 is brought into 
a tumed-on position, detects a position at that time by a 
position detecting controller 3 and compares the position With 
a position at the time of an engine stop to determine Whether 
or not a theft has taken place. OWing to this construction, it is 
no longer necessary to alWays feed poWer to the position 
detecting controller 3 during the stop of the engine 7, thereby 
making it possible to cut doWn the feeding of as much poWer 
to the controller 3 as a time elapsed during Which the sWitch 
9 is kept off. The antitheft system can, therefore, minimize the 
poWer consumption of a control system during the engine 
stop. 

10 Claims, 10 Drawing Sheets 

CONTROL ‘\1 O 
SERVER 

COMMUNICATION 
MEAN$ 1 1 

TRANSMISSION/ 
RECEPTION 0/ U 

l 
MAIN 
CU NTROLLER 

CLOCK 5 
UNIT 5 

\ : 

EN 
(5 

20 

E 
SIGNAL) 7 



US 7,489,049 B2 
Page 2 

US. PATENT DOCUMENTS 6,816,089 B2 * 11/2004 Flick ........................ .. 340/989 

6,819,269 B2* 11/2004 Flick. .340/989 
6,507,786 B2* l/2003 Flick ........................ .. 701/213 6,844,827 132* V2005 Flick """"""""""" “ 340/989 

6,509,868 132* V2003 Flick 342/35707 6,856,879 B2* 2/2005 Arakawa et a1. ............ .. 701/50 
6512465 132* V2003 Flick 340/989 6,888,495 B2* 5/2005 Flick 342/357.07 
6512466 132* 1/2003 Flick ----------- -- 340/989 6,924,750 B2* 8/2005 Flick ........................ .. 340/989 

6522265 131* 2/2003 Hillman er al- 340/988 6,972,667 B2* 12/2005 Flick ................... .. 340/426.18 
6,522,267 B2* 2/2003 Flick ........... .. 340/989 7,015,830 132* 3/2006 Flick _ 340/989 

6,611,755 131* 8/2003 Coffee etal- 701/213 7,031,835 B2* 4/2006 Flick ........................ .. 701/213 
6693563 132* 2/2004 Flick -------- -- 340/989 7,102,491 B2* 9/2006 Ando et a1. ............ .. 340/426.1 

6,696,982 132* 2/2004 Yoshioka etal 340/988 7,110,728 B2* 9/2006 Mizui et a1. . . . . . . . . .. 455/99 

6,703,946 B2* 3/2004 Flick ........... .. 340/989 7,149,530 131* 12/2006 Arakawa et a1‘ _____ “ 455/456‘1 

6,717,508 132* 4/2004 Sashida 340/572 7,149,623 B2* 12/2006 Flick ........................ .. 701/207 
6,737,989 B2* 5/2004 Flick ..... .. 340/989 7,171,187 132* V2007 Haave et 31‘ 455/4042 
6,741,187 132* 5/2004 Flick 340/989 7,176,788 B2* 2/2007 Park .................... .. 340/426.19 
6,744,384 132* 6/2004 Flick 340/989 7,183,666 B2* 2/2007 Arakawa et a1. ......... .. 307/102 
6765499 132* 7/2004 Flick 340/989 7,212,103 B2* 5/2007 Oyagi et a1. .............. .. 340/429 
6,765,500 132* 7/2004 Fllck 340/989 2001/0029051 A1 10/2001 Hyodo et a1. 
6,771,188 B2* 8/2004 Flick 340/989 
6,784,809 B2 * 8/2004 Flick 340/989 FOREIGN PATENT DOCUMENTS 
6,798,355 B2* 9/2004 Flick 340/989 
6,798,356 B2* 9/2004 Flick 340/989 JP 2001-191901 7/2001 
6,803,861 B2* 10/2004 Flick 340/989 JP 2000-72727 9/2001 
6,804,605 B2* 10/2004 Flick ........ .. 701/213 

6,809,659 B2* 10/2004 Flick et a1 ................ .. 340/989 * cited by examiner 



US 7,489,049 B2 US. Patent Feb. 10, 2009 Sheet 1 0f 10 

TERMlNAL 

128E’ EQUIPMENT \ 
CONTROL 

TERMINAL / SERVER 
1 Zb?- EQUIPMENT 

TERMINAL 

12C _EQuIPMENT , 

COMMUNICATION 
MEANS 

\ 

_/3 7 
POSITION TRANsMIssIoN/ 
DETECTING C/U ' RECEPTION cm 

L 

5 W 
,/ 4 

BODY 2 
INFoRMATIoN 
c/u , , 

_ ........... -. “ MAIN 

CONTROLLER 

o CLOCK , 
I UNIT, 5 

k l 

i \_ 
9 .............................. ....... .... A 8 

2c 
\ BATTERY J 

6 

ENGINE %\7 
(STOP SIGNAL) 



US. Patent Feb. 10, 2009 Sheet 2 0f 10 US 7,489,049 B2 

BODY 
INFORMATION 
c/u 

POSITION 
DETECTING ———_* SWITCH 8 

C/ U 
L—_ —————-> SWITCH 9 

I 1 
2a _ I TRANSMISSION/ 

I CONTROL <———*|—> RECEPTION c/u 
UNIT . 

l STQRAGE UNIT ‘ ~ +—l_' ENGINE 
i I : STOP SIGNAL 

3 I 
' 2b " i 
I 20 _ CLOCK UNIT V2 
| 2 



US. Patent Feb. 10, 2009 Sheet 3 0f 10 US 7,489,049 B2 

GPS 
PO I I N MAIN 
Swill? CONTROLLER 

|__ .................................................... ._ 

= I .‘\_ | r , 3 

I POSITION | 
DETECTING T ‘ I 

I UNIT I 
) CONTROL | 

UNIT ! 30 I 
! POSITION i 
| STORAGE S , 

UNIT J | 

' I 3x I 
| 3b a l 

I I 



US. Patent Feb. 10, 2009 Sheet 4 0f 10 US 7,489,049 B2 

FIG. 4 

MAIN 
CONTROLLER 

CONTROL 
UNIT 

X 
5a 

N 5 

BODY 
INFORMATION 
(SENSOR 
SIGNALS) 

BODY 
INFORMATION 
STORAGE 



US. Patent Feb. 10, 2009 Sheet 5 0f 10 US 7,489,049 B2 

ENGINE STOP 
SIGNAL INPUTTED 

READ POSITION INFORMATION 
FROM POSITION DETECTING 
O/u '\S1 

STORE POSITION INFORMATION 
(xoxo) IN STORAGE uNIT ,\S2 

READ TIME(TO) 1\/S3 

STORE TlME(T0) IN J 
STORAGE UNIT \TS4 

READ TIME(T1) ~\S5 

I 87 

READ BODY INFORMATION‘ READ POSITION INFORMATION 
FROM BODY INFORMATION (xI,Y1) FROM POSITION 
O/u DETECTING C/U 

S1 2 
OuTPuT POSITION. TIME AND _ I BODY INFORMATION TO j AL-VXQYm-(XWM \TS8 
RANSMISSION/REOEPTION - 

MEANS 
S1 3 

// DISTANOE AL.> LS7 
TuRN OFF SWITCH 9 - 

OUTPUT THEFT SIGNAL AND 
POSITION INFORMATION TO_ ( END D TRANSMISSION/REOEPTION \TS1O 
MEANS 



US. Patent Feb. 10, 2009 Sheet 6 0f 10 US 7,489,049 B2 

Ts ELAPSED AFTER FIG. 6 
ENGINE STOP 

N=O J/S2O 

READ TIME (T2) T\'S21 

TURN ON SWITOI-I 9 -\¢S23 

READ POSITION INFORMATION 
(xI,YI) FROM POSITION INS24 
DETECTING C/U 

A L =[ (X0,Y0)—(XI,Y1>| ‘\825 

DISTANOE AL> Ls 

OUTPUT THEFT SIGNAL AND ’ _ - 
POSITION INFORMATION TO N“N+1 N827 
TRANSMISSION/RECEPTION MEANS 828 

/ 

TURN OFF SWITCH 9' 

S29 
N §N ? 

ND — 830 

Y / 
OUTPUT POSITION SIGNAL 
AND TRANSMISSION/RECEPTION 
PROCESSING END SIGNAL TO 
TRANSMISSION/RECEPTION MEANS 

I 
TURN OFF SWITCH 8’ S31 



US. Patent Feb. 10, 2009 Sheet 7 0f 10 US 7,489,049 B2 

FIG. 7 

C START ) 

ANY DEMAND FROM 
CONTROL SERVER ’? 

TURN ON SWITCH 9 1 S41 

READ CURRENT POSITION, "\842 
TIME AND BODY INFORMATION 

TRANSMIT TO THE CONTROL - 
SERVER SIDE \S43 

( END ) 



US. Patent Feb. 10, 2009 Sheet 8 0f 10 US 7,489,049 B2 

: >oOm 

ZOE-CF50 

C. 

.2205 0232mm 

5 

Q Q 
w .QE 

._ whim zoEEmEo 

TE 3 A3 :8 Aov 



US. Patent Feb. 10, 2009 Sheet 9 0f 10 US 7,489,049 B2 

FIG. 9 

Ts ELAPSED AFTER 
ENGINE STOP 

READ TIME (T2) '\- S50 

M 

TURN ON SWITCH 9 '\-S52 

READ POSITION INFORMATION 
(XLYI) FROM POSITION ‘N853 
DETECTING C/U 

S55 

N 

860 
Y / I 

OUTPUT THEFT SIGNAL AND ' T RN OFF ‘\356 
~ POSITION INFORMATION TO U SWITCH 9 

TRANSMISSION/RECEPTION 
MEANS S57 

N Ts’ gTz-To ? 

OUTPUT POSITION SIGNAL AND I 
TRANSMISSION/RECEPTION 
PROCESSING END SIGNAL TO 
TRANSMISSION/RECEPTION MEANS 

TURN OFF SWITCH 8 ‘\S59 

END 



US. Patent Feb. 10, 2009 Sheet 10 0f 10 US 7,489,049 B2 

‘L 

V 

ZOFOmFmE 

. c . 

ZQCmOQ 

m _ .2205 x0040 

: = m 

Or .GE 

AB 5 A3 A3 Ev A3 A5 A8 



US 7,489,049 B2 
1 

ANTITHEFT DEVICE 

TECHNICAL FIELD 

This invention relates to an antitheft system, Which is 
arranged on a self-propelling movable object including a 
construction machine such as a hydraulic excavator and 
makes it possible to ascertain the position of the movable 
object on the side of a control server located at a place remote 
from the movable object. 

BACKGROUND ART 

As an antitheft system of this type, there is disclosed, for 
example, in JP 2000-73411 A a technology that detects, for 
example, by a global positioning system, i.e., GPS the posi 
tion of a hydraulic excavator as a self-propelling movable 
object under control, transmits by Wireless communication 
the thus-detected position of the hydraulic excavator to a 
control server located at a remote place, and ascertains by the 
control server Whether or not the position of the hydraulic 
excavator is Within a predetermined normal Work area. 

According to this conventional technology, When the posi 
tion of the hydraulic excavator as detected by GPS has been 
determined to depart from the normal Work area, an engine 
stop signal is transmitted from the control server to a control 
system mounted on the hydraulic excavator to stop an opera 
tion of the hydraulic excavator. 
As described above, the conventional technology makes it 

possible to promptly infer the theft of the hydraulic excavator 
and to disable Work such as digging or running by the hydrau 
lic excavator and, because the hydraulic excavator becomes 
no longer possible of self-propelling, also makes it dif?cult to 
load the hydraulic excavator on a vehicle for carrying it aWay, 
for example, a trailer. Accordingly, the conventional technol 
ogy can scare aWay a potential thief and practically, can make 
it dif?cult to steal, thereby serving as an effective technology 
for the prevention of a theft. 
Among self-propelling movable objects, construction 

machines such as hydraulic excavators, inparticular, are often 
stolen at night after ?nishing Work. While being transported 
on a trailer or the like, the engine of the hydraulic excavator is 
in a stopped state. There is, accordingly, a need for the devel 
opment of a countermeasure for a theft While the engine is 
stopped. In the above-described conventional technology, no 
reference is speci?cally made as to the time during Which the 
engine is stopped. When constructed, for example, to con 
tinuously feed poWer to a control system, Which performs 
positional detections and transmissions/receptions to/from a 
control server, alWays including the time during Which the 
engine is stopped, the voltage of a poWer supply, i.e., a battery 
mounted on the hydraulic excavator, hoWever, drops (under 
goes a battery drainage) in a short time so that frequent 
recharging is required. When constructed, as in the conven 
tional technology, to transmit the position information on the 
hydraulic excavator to the side of the control server and to 
determine on the side of the control server Whether or not the 
hydraulic excavator has departed from a normal Work area, on 
the other hand, the number of communications betWeen the 
hydraulic excavator and the control server becomes great, 
resulting in a substantial communication cost. Therefore, a 
problem also remains unsolved in this respect. 

The present invention has been completed in vieW of the 
above-described problems of the conventional technology. A 
?rst object of the present invention is, therefore, to provide an 
antitheft system Which can ascertain the position of a movable 
object even during stopping of an engine While reducing the 
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2 
consumption of poWer by a control system during the stop 
ping of the engine and avoiding a battery drainage. Further, a 
second object of the present invention is to provide an anti 
theft system Which can keep the communication cost loW by 
minimiZing the number of communications With a control 
server. 

DISCLOSURE OF THE INVENTION 

To achieve the ?rst object, the present invention is charac 
terized in that in an antitheft system provided With a control 
system arranged on a self-propelling movable object With an 
engine mounted thereon as a drive source and having a posi 
tion detecting means for detecting a position of the movable 
object, a transmission/reception means for performing a 
transmission/reception to/from an outside and a processing 
means for performing predetermined processing operations 
including outputs of run commands to the position detecting 
means and the transmission/reception means and a control 
server arranged at a place different from the movable object 
for controlling information on the movable object, said infor 
mation comprising position information detected by the posi 
tion detecting means and transmitted via the transmission/ 
reception means, the antitheft system comprises a clocking 
means, a ?rst poWer feeding means for performing feeding of 
poWer to at least the position detecting means, and a second 
poWer feeding means for performing feeding of poWer to at 
least the clocking means, and the processing means receives 
signals from the clocking means, alloWs the ?rst poWer feed 
ing means to continuously feed poWer until a ?rst predeter 
mined time elapses from a time point at Which a stop signal 
for the engine is inputted, and after an elapse of the ?rst 
predetermined time, repeatedly outputs an instruction signal, 
Which permits feeding of poWer, at predetermined time inter 
vals to the ?rst poWer feeding means. 

By constructing as described above, the current position of 
the movable object can be detected by the position detecting 
means in a similar manner as in the time of an operation of the 
engine until the ?rst predetermined time elapses from a time 
point at Which the engine is stopped. After the elapse of the 
?rst predetermined time, the feeding of poWer by the ?rst 
poWer feeding means is stopped so that the feeding of poWer 
to the position detecting means is stopped. To the clocking 
means, hoWever, poWer is continuously fed from the second 
poWer feeding means. Based on signals from the clocking 
means, poWer is fed at the predetermined time intervals from 
the ?rst poWer feeding means to the position detecting means 
so that a positional detection is performed intermittently. 
Namely, poWer is intermittently fed from the ?rst poWer 
feeding means to the position detecting means after the elapse 
of the ?rst predetermined time. The consumption of poWer at 
the position detecting means can, therefore, be cut doWn as 
much as the stopping of poWer feeding. 

It is, therefore, possible to prolong the time until the battery 
mounted on the movable object comes into the state of a 
battery drainage. 
On the other hand, the invention described in claim 5 to 

achieve the second object is characterized in that the control 
system is provided With a storage means for storing the posi 
tion information on the movable object as detected by the 
position detecting means, and the processing means com 
pares position information, Which has been detected subse 
quent to the input of the stop signal for the engine, With the 
position information stored in the storage means and, When a 
distance difference of at least a predetermined value is con 
?rmed, determines that the movable object has been stolen, 












