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A vehicle computer apparatus includes a circuit board ( 1 ) 
integrating an electronic control unit ( 10 ) , a global naviga 
tion satellite system ( 20 ) , a dedicated short - range commu 
nication technology system ( 30 ) , a satellite digital audio 
radio service system ( 40 ) , a long term evolution technology 
system ( 50 ) , a wireless network system ( 60 ) , a plurality of 
long term evolution technology antennas ( 2 ) , a dedicated 
short - range communication technology antenna ( 3 ) , a satel 
lite digital audio radio service antenna ( 4 ) , a global naviga 
tion satellite system antenna ( 5 ) and two wireless network 
antennas ( 6 ) . Under the control of the electronic control unit 
( 10 ) , a variety of communication systems and a variety of 
navigation systems mentioned above can perform wireless 
calls , vehicle navigations and message transmissions 
between vehicles , so that the vehicle computer apparatus can 
be used in any country and place . 
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VEHICLE COMPUTER APPARATUS 
BACKGROUND OF THE INVENTION 

Field of the Invention 
[ 0001 ] The present invention relates to a vehicle computer , 
and especially relates to a vehicle computer apparatus inte 
grating an electronic control unit , a variety of communica 
tion systems and a variety of navigation systems together . 

Der Description of the Related Art 
[ 0002 ] It is known that a vehicle computer , a communi 
cation system and a navigation system are arranged in the 
vehicle now . The vehicle computer is used to monitor and 
sense every part of the vehicle , such as the control of the 
water temperature , the knock , the fuel injection , the oxygen 
content and the air inflow and so on . Once the vehicle has 
any fault or damage when driving , the microprocessor of the 
vehicle computer displays the status messages on the dash 
board or the monitor to inform the driver . The communica 
tion system and the navigation system of the vehicle are 
externally arranged on the vehicle roof , such as the shark fin 
antenna . A circuit board is arranged inside the shark fin 
antenna . The circuit board is electrically connected to a 
GSM antenna and a GPS antenna respectively . The circuit 
board is connected to a transmission line which is connected 
to the center control of the vehicle computer . Therefore , 
when the GPS antenna receives signals , the signals are 
transmitted to the vehicle computer through the transmission 
line . After the vehicle computer processes the signals , the 
navigation can be displayed on the monitor of the vehicle . 
Or after the GSM antenna receives / transmits signals , the 
signals are transmitted to the vehicle computer through the 
same transmission line , the driver can communicate and 
talk . 
[ 0003 ] Because the vehicle computer and the shark fin 
antenna are designed separately , the vehicle computer has to 
be connected to the shark fin antenna through the transmis 
sion line . Therefore , when manufacturing the vehicle , the 
transmission line has to be reserved , so that the production 
hour is increased and the cost of the material is increased . 
Moreover , when the vehicle is sold in different countries or 
places , the communication systems or navigation systems 
are different in every country or place , so that the commu 
nication system , the navigation system and the correspond 
ing antennas inside the shark fin antenna have to be replaced , 
so that the structure of the shark fin antenna has to be 
re - designed 

plurality of long term evolution technology antennas , a 
dedicated short - range communication technology antenna , a 
satellite digital audio radio service antenna , a global navi 
gation satellite system antenna and two wireless network 
antennas . The long term evolution technology antennas are 
electrically connected to the circuit board , are arranged at 
four corners of the circuit board and form a polygonal area . 
The dedicated short - range communication technology 
antenna is electrically connected to the circuit board , is 
arranged in the polygonal area and is adjacent to one of the 
long term evolution technology antennas . The satellite digi 
tal audio radio service antenna is electrically connected to 
the circuit board , is arranged in the polygonal area and is 
adjacent to one of the long term evolution technology 
antennas . The global navigation satellite system antenna is 
electrically connected to the circuit board , is arranged in the 
polygonal area and is adjacent to one of the long term 
evolution technology antennas and the satellite digital audio 
radio service antenna . The two wireless network antennas 
are electrically connected to the circuit board , are arranged 
on edges of the polygonal area , are arranged between two of 
the long term evolution technology antennas and are 
arranged correspondingly to each other . 
[ 0006 ] In an embodiment of the present invention , the 
long term evolution technology antennas and the two wire 
less network antennas are made of bended metal sheets . 
10007 ] In an embodiment of the present invention , a 
quantity of the long term evolution technology antennas is 
four . 
0008 ] In an embodiment of the present invention , the 
dedicated short - range communication technology antenna is 
an antenna in a nail shape . 
10009 ] In an embodiment of the present invention , the 
global navigation satellite system antenna and the satellite 
digital audio radio service antenna are planar antennas made 
of ceramics . 
[ 0010 ] In an embodiment of the present invention , the 
vehicle computer apparatus further comprises an electronic 
control unit , a global navigation satellite system , a dedicated 
short - range communication technology system , a satellite 
digital audio radio service system , a long term evolution 
technology system and a wireless network system which are 
arranged on the circuit board . The global navigation satellite 
system is electrically connected to the electronic control unit 
and the global navigation satellite system antenna . The 
dedicated short - range communication technology system is 
electrically connected to the electronic control unit and the 
dedicated short - range communication technology antenna . 
The satellite digital audio radio service system is electrically 
connected to the electronic control unit and the satellite 
digital audio radio service antenna . The long term evolution 
technology system is electrically connected to the electronic 
control unit and the long term evolution technology antenna . 
The wireless network system is electrically connected to the 
electronic control unit and the two wireless network anten 
nas . 
[ 0011 ] In an embodiment of the present invention , the 
global navigation satellite system comprises an active circuit 
and an amplifying circuit which are electrically connected to 
the electronic control unit . 
[ 0012 ] . In an embodiment of the present invention , the 
global navigation satellite system further comprises a global 
positioning system , a global satellite navigation system , a 
Galileo positioning system , a Beidou satellite navigation 

SUMMARY OF THE INVENTION 
[ 0004 ] Therefore , the main object of the present invention 
is to solve the problems mentioned above . The present 
invention integrates the vehicle computer ( the electronic 
control unit ) with a variety of communication systems and 
a variety of navigation systems together to form a vehicle 
computer apparatus . The vehicle computer apparatus can 
perform the wireless calls , the vehicle navigation and the 
message transmission between vehicles , so that the vehicle 
computer apparatus can be used in any country and place . 
[ 0005 ] In order to achieve the object mentioned above , the 
present invention provides a vehicle computer apparatus 
arranged in an installation space on a vehicle roof . The 
vehicle computer apparatus comprises a circuit board , a 
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system , a wide area augmentation system , an European 
geostationary navigation overlay service system and a multi 
functional satellite augmentation system . 
[ 0013 ] In an embodiment of the present invention , the 
satellite digital audio radio service system comprises an 
active circuit and an amplifying circuit which are electrically 
connected to the electronic control unit . 
[ 0014 ] In an embodiment of the present invention , a depth 
of the installation space is between 15 mm ~ 20 mm . 
[ 0015 ] In an embodiment of the present invention , a depth 
of the installation space is 17 mm . 
[ 0016 ] In an embodiment of the present invention , the 
vehicle computer apparatus further comprises a power sup 
ply unit electrically connected to the electronic control unit . 
[ 0017 ] In an embodiment of the present invention , the 
electronic control unit comprises a microprocessor , a 
memory , an input / output interface , an analog - digital con 
verter and a shaping - driving circuit . The memory is electri 
cally connected to the microprocessor . The input / output 
interface is electrically connected to the microprocessor . The 
analog - digital converter is electrically connected to the 
microprocessor . The shaping - driving circuit is electrically 
connected to the microprocessor . 

BRIEF DESCRIPTION OF DRAWING 
[ 0018 ] FIG . 1 shows a block diagram of the vehicle 
computer apparatus of the present invention . 
[ 0019 ] FIG . 2 shows an electrical connection diagram of 
the antenna and the circuit board of the vehicle computer 
apparatus of the present invention . 
[ 0020 ] FIG . 3 shows an in use state diagram of the vehicle 
computer apparatus of the present invention . 

[ 0024 ] The global navigation satellite system 20 is elec 
trically connected to the electronic control unit 10 . The 
global navigation satellite system 20 comprises the related 
art , global , area and augmentation technology , such as a 
global positioning system ( GPS ) , GLONASS ( Russian 
abbreviation for " global satellite navigation system ” or 
" global navigation satellite system ” ) , Galileo positioning 
system , Beidou satellite navigation system , and the related 
art augmentation systems such as a wide area augmentation 
system ( WAAS ) , European geostationary navigation overlay 
service ( EGNOS ) system and multi - functional satellite aug 
mentation system ( MSAS ) and so on , which is a multi 
system , multi - layer , multi - mode complex combination sys 
tem . The global navigation satellite system 20 further 
comprises an active circuit 201 and an amplifying circuit 
202 which are electrically connected to the electronic con 
trol unit 10 . 
10025 ] . The dedicated short - range communication technol 
ogy system 30 is electrically connected to the electronic 
control unit 10 . The dedicated short - range communication 
technology system 30 is a wireless communication technol 
ogy in charge of establishing the message bi - directional 
transmission in links and between a vehicle and another 
vehicle to support the public security and private operation . 
The dedicated short - range communication technology sys 
tem 30 is able to provide the high speed data transmission , 
and is able to ensure the low delay of the communication 
links and the reliability of the system , which is a commu 
nication technology dedicated for the vehicles . For example , 
the vehicle - to - vehicle ( V2V ) is a communication network 
between a vehicle and another vehicle . On the network , the 
data can be transmitted between a vehicle and another 
vehicle , so that one vehicle ( car number 1 ) can inform 
another vehicle ( car number 2 ) of the status and action of car 
number 1 , and car number 1 is aware of the status and action 
of car number 2 as well . The receiving frequency of the 
dedicated short - range communication technology system 30 
is between 5850 MHZ - 5925 MHZ . 
[ 0026 ] The satellite digital audio radio service system 40 
is electrically connected to the electronic control unit 10 . 
The satellite digital audio radio service system 40 serves / 
operates in the S band of 2 . 3 GHZ , more specifically in the 
2320 MHZ - 2345 MHZ . Besides , in the weak / poor reception 
area , the ground radio relay stations can be used to re 
transmit signal waves to reinforce / improve the weak / poor 
signal problems . For example , mostly in the commercial 
areas of the city , because the buildings are too high and too 
dense , the wireless signals are blocked and weak . In FIG . 1 , 
the satellite digital audio radio service system 40 further 
comprises an active circuit 401 and an amplifying circuit 
402 which are electrically connected to the electronic con 
trol unit 10 . 
[ 0027 ] The long term evolution technology system 50 is a 
high speed wireless communication standard for mobile 
phones and data terminals in the telecommunication . In FIG . 
1 , the supporting frequency of the long term evolution 
technology system 50 is from 698 MHZ to 6 GHZ . 
[ 0028 ] The wireless network system 60 is electrically 
connected to the electronic control unit 10 . The wireless 
network system 60 comprises a wireless local area network 
( WLAN ) 601 and a Bluetooth system 602 . The wireless 
local area network 601 is a local area network which does 
not use any wire or transmission cable connection but uses 
radio waves as mediums for data transmission . Generally 

DETAILED DESCRIPTION OF THE 
INVENTION 

[ 0021 ] Now please refer to following detailed description 
and figures for the technical content of the present invention : 
[ 0022 ] FIG . 1 shows a block diagram of the vehicle 
computer apparatus of the present invention . As shown in 
FIG . 1 , a vehicle computer apparatus of the present inven 
tion comprises an electronic control unit ( ECU ) 10 , a global 
navigation satellite system ( GNSS ) 20 , a dedicated short 
range communication ( DSRC ) technology system 30 , a 
satellite digital audio radio service ( SDARS ) system 40 , a 
long term evolution ( LTE ) technology system 50 , a wireless 
network system 60 ( comprising the WLAN / BT ) and a power 
supply unit 70 . The electronic control unit 10 integrates a 
variety of communication systems and a variety of naviga 
tion systems mentioned above to perform the wireless calls , 
the vehicle navigation and the data transmission between 
vehicles , so that the vehicle computer apparatus can be used 
in any country and place . 
[ 0023 ] The electronic control unit 10 is also called the 
vehicle computer or the onboard computer and so on . The 
electronic control unit 10 is based on the related art tech 
nology , and moreover , the electronic control unit 10 is a 
micro - controller which is dedicated for the vehicles . Just 
like a related art computer , the electronic control unit 10 
comprises a microprocessor ( or a central processing unit , 
CPU ) , a memory ( such as ROM or RAM ) , an input / out ( I / O ) 
interface , an analog - digital ( A / D ) converter and a shaping 
driving circuit . 
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speaking , the transmission distance is just only several tens 
of meters . The backbone network ( or the main network or 
the core network ) of the wireless local area network 601 
usually uses cables . Users of the wireless local area network 
601 access the wireless local area network 601 through one 
wireless access point ( WIFI ) or a plurality of the wireless 
access points . The Bluetooth system 602 is a wireless 
technology standard for fixed and mobile apparatuses 
exchanging data in the short distance to form the personal 
area network ( PAN ) . The Bluetooth system 602 uses the 
short - wave ultra - high frequency ( UHF ) radio waves . In FIG . 
1 , the wireless network system 60 supports the wireless local 
area network applications in the 2 . 4 GHZ ~ 5 . 8 GHZ fre 
quency band . 
[ 0029 ] The power supply unit 70 is electrically connected 
to the electronic control unit 10 . The power supply unit 70 
supplies the required power to the electronic control unit 10 
and every system for operation . 
( 0030 ) According to the operation of the human - machine 
interface ( not shown in FIG . 1 ) , the electronic control unit 10 
is configured to control the global navigation satellite system 
20 , the dedicated short - range communication technology 
system 30 , the satellite digital audio radio service system 40 , 
the long term evolution technology system 50 and the 
wireless network system 60 to perform respectively . The 
signals received by the systems are sent to the electronic 
control unit 10 , and then the electronic control unit 10 
processes the signals to achieve the communication and 
navigation control . 
[ 0031 ] FIG . 2 shows an electrical connection diagram of 
the antenna and the circuit board of the vehicle computer 
apparatus of the present invention . Please refer to FIG . 1 at 
the same time . As shown in FIG . 2 , the structure of the 
vehicle computer apparatus of the present invention com 
prises a circuit board 1 , a plurality of long term evolution 
( LTE ) technology antennas 2 , a dedicated short - range com 
munication ( DSRC ) technology antenna 3 , a satellite digital 
audio radio service ( SDARS ) antenna 4 , a global navigation 
satellite system ( GNSS ) antenna 5 and two wireless network 
antennas 6 . 
[ 0032 ] The circuit layouts of the electronic control unit 10 , 
the global navigation satellite system 20 , the dedicated 
short - range communication technology system 30 , the sat 
ellite digital audio radio service system 40 , the long term 
evolution technology system 50 and the wireless network 
system 60 are arranged on the circuit board 1 . 
[ 0033 ] The long term evolution technology antennas 2 are 
made of metal sheets which are pressed ( or punched ) and 
bended . The long term evolution technology antennas 2 are 
electrically connected to the circuit board 1 , are arranged at 
four corners of the circuit board 1 , form a polygonal area and 
are electrically connected to the long term evolution tech 
nology system 50 . In FIG . 2 , a quantity of the long term 
evolution technology antennas 2 is four , which can be used 
as multiple inputs and multiple outputs to increase trans 
mission speed . 
[ 0034 The dedicated short - range communication technol 
ogy antenna 3 is electrically connected to the circuit board 
1 , is arranged in the polygonal area formed by the long term 
evolution technology antennas 2 and is adjacent to one of the 
long term evolution technology antennas 2 . The dedicated 
short - range communication technology antenna 3 is electric 
cally connected to the dedicated short - range communication 
technology system 30 and is in charge of establishing the 

message bi - directional transmission in links and between a 
vehicle and another vehicle to support the public security 
and private operation . In FIG . 2 , the dedicated short - range 
communication technology antenna 3 is an antenna in a nail 
shape . 
[ 0035 ] The satellite digital audio radio service antenna 4 is 
electrically connected to the circuit board 1 , is arranged in 
the polygonal area formed by the long term evolution 
technology antennas 2 and is adjacent to one of the long term 
evolution technology antennas 2 as well . The satellite digital 
audio radio service antenna 4 is electrically connected to the 
satellite digital audio radio service system 40 . In the weak / 
poor reception area , the ground radio relay stations can be 
used to re - transmit signal waves to reinforce / improve the 
weak / poor signal problems . In FIG . 2 , the satellite digital 
audio radio service antenna 4 is a ceramic planar antenna . 
100361 . The global navigation satellite system antenna 5 is 
electrically connected to the circuit board 1 , is arranged in 
the polygonal area formed by the long term evolution 
technology antennas 2 and is adjacent to one of the long term 
evolution technology antennas 2 and the satellite digital 
audio radio service antenna 4 . The global navigation satellite 
system antenna 5 is electrically connected to the global 
navigation satellite system 20 to perform the global , area and 
augmentation navigation and positioning signal processing . 
In FIG . 2 , the global navigation satellite system antenna 5 is 
a ceramic planar antenna . 
[ 0037 ] The two wireless network antennas 6 are electri 
cally connected to the circuit board 1 , are arranged on edges 
of the polygonal area formed by the long term evolution 
technology antennas 2 , are arranged between two of the long 
term evolution technology antennas 2 and are arranged 
correspondingly to each other . The two wireless network 
antennas 6 are electrically connected to the wireless network 
system 60 to perform the transmission of the wireless local 
area network ( WIFI ) and Bluetooth signals . In FIG . 2 , the 
two wireless network antennas 6 are made of metal sheets 
which are pressed ( or punched ) and bended . 
[ 0038 ] In the operation of the human - machine interface 
( not shown in FIG . 1 ) , the electronic control unit 10 is 
configured to control the global navigation satellite system 
20 , the dedicated short - range communication technology 
system 30 , the satellite digital audio radio service system 40 , 
the long term evolution technology system 50 and the 
wireless network system 60 to perform respectively . The 
signals received by the systems are sent to the electronic 
control unit 10 , and then the electronic control unit 10 
processes the signals to achieve the communication and 
navigation control . 
[ 0039 ] FIG . 3 shows an in use state diagram of the vehicle 
computer apparatus of the present invention . As shown in 
FIG . 3 , after the long term evolution technology antennas 2 , 
the dedicated short - range communication technology 
antenna 3 , the satellite digital audio radio service antenna 4 , 
the global navigation satellite system antenna 5 and the two 
wireless network antenna 6 are electrically connected to and 
are arranged on the circuit board 1 of the vehicle computer 
apparatus of the present invention , the circuit board 1 is 
arranged on a vehicle roof 801 of a vehicle 80 . At the same 
time , an installation space 802 is reserved on the vehicle roof 
801 . After the circuit board 1 of the vehicle computer 
apparatus is arranged in the installation space 802 , the 
protruding design of the related art shark fin antenna does 
not exist outside the vehicle roof 801 of the vehicle 80 . In 
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FIG . 3 , a depth of the installation space 802 is between 15 
mm ~ 20 mm . For example , the depth of the installation space 
802 is 17 mm . 
10040 ] Although the present invention has been described 
with reference to the preferred embodiment thereof , it will 
be understood that the invention is not limited to the details 
thereof . Various substitutions and modifications have been 
suggested in the foregoing description , and others will occur 
to those of ordinary skill in the art . Therefore , all such 
substitutions and modifications are intended to be embraced 
within the scope of the invention as defined in the appended 
claims . 
What is claimed is : 
1 . A vehicle computer apparatus arranged in an installa 

tion space ( 802 ) on a vehicle roof ( 801 ) , the vehicle com 
puter apparatus comprising : 

a circuit board ( 1 ) ; 
a plurality of long term evolution technology antennas ( 2 ) 

electrically connected to the circuit board ( 1 ) , arranged 
at four corners of the circuit board ( 1 ) and forming a 
polygonal area ; 

a dedicated short - range communication technology 
antenna ( 3 ) electrically connected to the circuit board 
( 1 ) , arranged in the polygonal area ( 1 ) and adjacent to 
one of the long term evolution technology antennas ( 2 ) ; 

a satellite digital audio radio service antenna ( 4 ) electri 
cally connected to the circuit board ( 1 ) , arranged in the 
polygonal area and adjacent to one of the long term 
evolution technology antennas ( 2 ) ; 

a global navigation satellite system antenna ( 5 ) electri 
cally connected to the circuit board ( 1 ) , arranged in the 
polygonal area and adjacent to one of the long term 
evolution technology antennas ( 2 ) and the satellite 
digital audio radio service antenna ( 4 ) ; and 

two wireless network antennas ( 6 ) electrically connected 
to the circuit board ( 1 ) , arranged on edges of the 
polygonal area , arranged between two of the long term 
evolution technology antennas ( 2 ) and arranged corre 
spondingly to each other . 

2 . The vehicle computer apparatus of claim 1 , wherein the 
long term evolution technology antennas ( 2 ) and the two 
wireless network antennas ( 6 ) are made of bended metal 
sheets . 

3 . The vehicle computer apparatus of claim 1 , wherein a 
quantity of the long term evolution technology antennas ( 2 ) 
is four . 

4 . The vehicle computer apparatus of claim 1 , wherein the 
dedicated short - range communication technology antenna 
( 3 ) is an antenna in a nail shape . 

5 . The vehicle computer apparatus of claim 1 , wherein the 
global navigation satellite system antenna ( 5 ) and the sat 
ellite digital audio radio service antenna ( 4 ) are planar 
antennas made of ceramics . 

6 . The vehicle computer apparatus of claim 1 further 
comprising : 

an electronic control unit ( 10 ) arranged on the circuit 
board ( 1 ) ; 

a global navigation satellite system ( 20 ) arranged on the 
circuit board ( 1 ) and electrically connected to the 

electronic control unit ( 10 ) and the global navigation 
satellite system antenna ( 5 ) ; 

a dedicated short - range communication technology sys 
tem ( 30 ) arranged on the circuit board ( 1 ) and electri 
cally connected to the electronic control unit ( 10 ) and 
the dedicated short - range communication technology 
antenna ( 3 ) ; 

a satellite digital audio radio service system ( 40 ) arranged 
on the circuit board ( 1 ) and electrically connected to the 
electronic control unit ( 10 ) and the satellite digital 
audio radio service antenna ( 4 ) ; 

a long term evolution technology system ( 50 ) arranged on 
the circuit board ( 1 ) and electrically connected to the 
electronic control unit ( 10 ) and the long term evolution 
technology antenna ( 2 ) ; and 

a wireless network system ( 60 ) arranged on the circuit 
board ( 1 ) and electrically connected to the electronic 
control unit ( 10 ) and the wireless network antenna ( 6 ) . 

7 . The vehicle computer apparatus of claim 6 , wherein the 
global navigation satellite system ( 20 ) comprises : 

an active circuit ( 201 ) electrically connected to the elec 
tronic control unit ( 10 ) ; and 

an amplifying circuit ( 202 ) electrically connected to the 
electronic control unit ( 10 ) . 

8 . The vehicle computer apparatus of claim 7 , wherein the 
global navigation satellite system ( 20 ) further comprises a 
global positioning system , a global satellite navigation sys 
tem , a Galileo positioning system , a Beidou satellite navi 
gation system , a wide area augmentation system , an Euro 
pean geostationary navigation overlay service system and a 
multi - functional satellite augmentation system . 

9 . The vehicle computer apparatus of claim 6 , wherein the 
satellite digital audio radio service system ( 40 ) comprises : 

an active circuit ( 401 ) electrically connected to the elec 
tronic control unit ( 10 ) ; and 

an amplifying circuit ( 402 ) electrically connected to the 
electronic control unit ( 10 ) . 

10 . The vehicle computer apparatus of claim 1 , wherein a 
depth of the installation space ( 802 ) is between 15 mm - 20 
mm . 

11 . The vehicle computer apparatus of claim 9 , wherein a 
depth of the installation space ( 802 ) is 17 mm . 

12 . The vehicle computer apparatus of claim 6 further 
comprising : 

a power supply unit ( 70 ) electrically connected to the 
electronic control unit ( 10 ) . 

13 . The vehicle computer apparatus of claim 6 , wherein 
the electronic control unit ( 10 ) comprises 

a microprocessor ; 
a memory electrically connected to the microprocessor ; 
an input / output interface electrically connected to the 

microprocessor ; 
an analog - digital converter electrically connected to the 
microprocessor ; and 

a shaping - driving circuit electrically connected to the 
microprocessor . 


