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APPARATUS FOR WATCHING AROUND VEHICLE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an apparatus for 
Watching around a vehicle and more particularly to an 
apparatus for alloWing a driver Within a vehicle such as an 
automobile to observe scenes and the like on both left and 
right sides of the vehicle. 

[0003] The present invention also relates to an apparatus 
for Watching around a vehicle by picking up an image in a 
dead angle area around the vehicle in order to display the 
image Within the vehicle. 

[0004] 2. Description of the Related Art 

[0005] When an automobile approaches an intersection, it 
Will be necessary for a driver to ensure safety on left and 
right sides. At any intersection offering poor lateral visibil 
ity, hoWever, the driver has had to cause the vehicle to enter 
the intersection Zone a little bit so as to make sure of safety 
on left and right sides. At that time, the driver needs paying 
careful attention to moving the vehicle into the intersection 
Zone and also making sure of safety by directly Watching 
scenes on both the left and right sides after entering the 
intersection Zone, Which has mentally given the driver a 
burden. 

[0006] In order to reduce the aforementioned burden, there 
has recently been proposed a visual observation apparatus in 
such a system as to mount an image pick-up unit on the 
hood, front grill and bumper of an automobile and by using 
the image pick-up unit to take in scenes on left and right 
sides of the vehicle so that images about left and right sides 
thereof may simultaneously be displayed on a display unit 
provided Within the vehicle. 

[0007] Moreover, there has also appeared an apparatus for 
displaying a mask image that is divided into left and right 
images in order to improve the discriminability betWeen the 
left and right images in a case Where the left and right images 
are simultaneously displayed on the display unit. 

[0008] The eXample above is disclosed in JP-A-lO 
104765. 

[0009] The masking systems disclosed in JP-A-10-104765 
have adopted as What marks off the left image from the right 
one by compounding each of the left and right images and 
a WindoW type mask using a trimming image and as What 
limits a range of pick-up visual ?elds corresponding to the 
mask position. The mask area of a mask image has hereto 
fore been displayed in a signal color such as black. 

[0010] In such a case that the mask area is displayed in a 
dark color of black or the like, the draWback is poor visibility 
in that though the boundary betWeen the left and right 
images and the mask image is distinctly recogniZed because 
the left and right images are brightly displayed in the 
daytime time Zone, a dark portion (black portion) of each of 
the left and right images becomes greater in a time Zone 
Where the outside of the vehicle is dark and this makes it 
dif?cult to clearly recogniZe the boundary betWeen the left 
and right images and the mask image. 

[0011] In addition, it Will be unnecessary to display both 
the left and right sides by means of any display device 
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during normal cruising other than, for eXample, entering any 
intersection providing poor lateral visibility. In order to 
reduce poWer consumption, there has also been proposes an 
apparatus for stopping the supply of poWer to poWer supply 
circuits and image output circuits of the image pick-up unit 
such as CCD cameras Whenever the vehicle travel speed, or 
the vehicle speed eXceeds a predetermined level. 

[0012] In the conventional apparatus for Watching around 
a vehicle, hoWever, electric poWer is supplied simulta 
neously to the poWer supply sWitch of an image pick-up 
mean such as a CCD camera and an image output circuit in 
case Where the vehicle is traveling at a predetermined speed 
or loWer, Which results in taking a certain time to start the 
poWer supply Within the image pick-up unit such as a CCD 
camera and to initialiZe an internal microcomputer and an 
LSI; namely, taking as long as about one second. During this 
time, the operation of an image signal tends to become 
unstable and as a normal signal is not output, a noise image 
is displayed in a display unit. The shortcoming is that display 
quality is deteriorated. 

[0013] By the Way, an apparatus for Watching around a 
vehicle of the sort mentioned above is used to Watch around 
a vehicle by causing images around the vehicle to be 
displayed during the travel of the vehicle on narroW streets 
offering poor visibility. HoWever, the display of such images 
becomes unnecessary during the travel of the vehicle offer 
ing unobstructed vieW. Therefore, it is needed to sWitch the 
on and off states of displaying images around the vehicle by 
the apparatus for Watching around a vehicle. 

[0014] Consequently, an operating sWitch for sWitching 
the on and off states of the display of images around a 
vehicle is provided in the prior art to such an apparatus for 
Watching around a vehicle so that a driver may operate the 
sWitch (?rst prior art). 
[0015] Further, information on spots With poor visibility is 
included in car navigation maps to alloW an apparatus for 
Watching around a vehicle to decide Whether the display of 
images around a vehicle Will be needed on the basis of 
positional information indicating the present position of the 
vehicle by means of the information on spots With poor 
visibility, GPS and the like, Whereby sWitching the on and 
off states of image display can be conducted automatically 
(second prior art). 
[0016] HoWever, the ?rst prior art develops a problem 
arising from troublesome operation of sWitching the on and 
off states of the display of images around the vehicle. 

[0017] With respect to the second prior art, though sWitch 
ing the on and off states of the display of images around the 
vehicle is automatically conducted, information on spots 
With poor visibility is needed to be included in the map 
information. Moreover, the problem is that an expensive 
system is also needed to detect the present position of the 
vehicle With precision in order to precisely decide Whether 
or not the display of peripheral images Will be needed, Which 
results in increasing equipment cost. 

SUMMARY OF THE INVENTION 

[0018] It is therefore an object of the present invention to 
provide an apparatus for Watching around a vehicle so 
designed to improve the visibility of the boundary betWeen 
picked-up images and a mask image. 
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[0019] Another object of the present invention is to pro 
vide an apparatus for Watching around a vehicle by effec 
tively preventing a noise image from being displayed on a 
display unit in order to improve display quality at the same 
time. 

[0020] Still another object of the present invention is to 
provide a loW-cost apparatus for Watching around a vehicle 
capable of sWitching the on and off states of the display of 
images around a vehicle precisely and automatically 
depending on the visibility around the vehicle. 

[0021] To technically solve the foregoing problems, there 
is provided an apparatus for Watching around a vehicle 
according to the invention using an image pick-up unit to be 
mounted on the exterior of the vehicle to pick up images of 
the surroundings of the vehicle so that the images thus 
picked up thereby together With a mask image Which is 
superimposed on the picked-up images can be displayed on 
a display unit provided Within the vehicle, Which is charac 
teriZed in that the apparatus for Watching around the vehicle 
includes a light-to-dark decision unit for deciding the light 
ness outside the vehicle; the display color of the mask image 
is sWitchable from one to another; and the display color of 
the mask image is set sWitchable from one to another 
according to a light-to-dark decision signal from the light 
to-dark decision unit. 

[0022] The apparatus for Watching around a vehicle func 
tions as What picks up both left and right surroundings of the 
vehicle, causing the left and right images thus picked up to 
be displayed on the display unit separately or simulta 
neously, and also displaying the mask image in a manner 
specifying the left or right image. 

[0023] In the apparatus for Watching around a vehicle, a 
plurality of colors including light and dark colors are pro 
vided as the display color of the mask image, and the display 
color of the mask image may be sWitched to the dark color 
When the luminous intensity outside the vehicle is decided to 
be high through the light-to-dark decision signal, and to the 
light color When the luminous intensity outside the vehicle 
is decided to be loW therethrough. 

[0024] In the apparatus for Watching around a vehicle, the 
light-to-dark decision unit has a lamp lighting circuit 
mounted on the vehicle, and the light-to-dark decision signal 
includes a light-on and a light-off signal of the lamp lighting 
circuit, thereby to sWitch the display colors of the mask 
image When the luminous intensity outside the vehicle is 
decided to be high by the light-off signal or When the 
luminous intensity outside the vehicle is decided to be loW 
by the light-on signal. 

[0025] Ameans of technically solving the foregoing prob 
lems by an apparatus for Watching around a vehicle using an 
image pick-up element to be mounted in the vehicle to pick 
up images on both the left and right sides of the surroundings 
of the vehicle and displaying the left and right images thus 
picked up on a display unit provided Within the vehicle via 
an image control unit, Wherein the image control unit may 
comprises an image pick-up element poWer sWitch for 
turning on and off the operating circuit of the image pick-up 
element, an image output signal sWitch for turning on and off 
an image output circuit for subjecting an image signal 
picked up by the image pick-up element to a conversion 
process and supplying the converted image signal, and a 
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sWitch control portion having the upper threshold speed of 
vehicle speed for turning on and off the image pick-up 
element poWer sWitch and a loWer threshold speed of the 
vehicle speed for turning on and off the image output signal 
sWitch and Wherein the image pick-up element poWer sWitch 
may be turned on by the sWitch control portion When it is 
detected that the vehicle speed reaches the upper threshold 
speed during the time of speed reduction and the image 
output signal sWitch is turned on by the sWitch control 
portion When it is detected that the vehicle speed reaches the 
loWer threshold speed during the time of speed reduction. 

[0026] An apparatus for Watching around a vehicle may be 
such that the image pick-up element poWer sWitch as Well as 
the image output signal sWitch is turned off by the sWitch 
control portion When it is detected that the vehicle speed 
reaches the loWer threshold speed. 

[0027] An apparatus for Watching around a vehicle may be 
such that the image control unit includes a display unit 
poWer sWitch for turning on and off the operating circuit of 
the display unit, Wherein the display unit poWer sWitch and 
the image pick-up element poWer sWitch are turned on and 
off in synchronization With each other by the sWitch control 
portion. 
[0028] In order to technically accomplish the object 
above, an apparatus for Watching around a vehicle by 
picking up images of dead angle areas around the vehicle to 
display the images Within the vehicle, comprises: an image 
pick-up unit for picking up images of dead angle areas 
around the vehicle; a display unit for displaying the images 
picked up by the image pick-up unit; a distance measuring 
unit for detecting the distance betWeen the vehicle and an 
obstacle so positioned as to obstruct the vieW of a driver on 
at least one side out of both sides of the vehicle during the 
travel of the vehicle; and a controller for deciding Whether 
or not the display of the image on the display unit Will be 
needed on the basis of the distance detected by the distance 
measuring unit and controlling the display unit over sWitch 
ing the on and off states of display according to the decision 
made thereby. 

[0029] Preferably, the apparatus for Watching around a 
vehicle is such that the distance measuring unit detects the 
distance betWeen the vehicle and each of the obstacles 
positioned on both the left and right sides of the vehicle 
during the travel of the vehicle; and the controller detects a 
space betWeen the left- and right-hand obstacles on the basis 
of the distance betWeen the vehicle and each of the left- and 
right-hand obstacles detected by the distance measuring 
unit, regards the space as Width of a road on Which the 
vehicle is traveling, decides Whether or not the display of the 
image on the display unit Will be needed on the basis of the 
value of the Width thereof, and controls the display unit over 
sWitching the on and off states of display according to the 
decision made thereby. 

[0030] Preferably, the apparatus for Watching around a 
vehicle further comprises a travel-condition detector for 
accepting at least one vehicle signal for making reduced 
vehicle speed detectable out of vehicle signals indicating 
travel conditions Which are output from a plurality of vehicle 
portions, and detecting the reduced vehicle speed according 
to the one vehicle signal, Wherein the controller decides 
Whether or not the display of the image on the display unit 
Will be needed on the basis of the Width of the road detected 
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by the distance measuring unit and the result detected by the 
travel-condition detector, and controls the display unit over 
switching the on and off states of display according to the 
decision made thereby. 

[0031] Preferably, the apparatus for Watching around a 
vehicle further comprises a travel-condition detector for 
detecting vehicle speed by accepting a vehicle signal indi 
cating vehicle speed, Wherein the controller decides that the 
display of the image by the display unit Will be needed only 
in case Where the Width of the road detected by the distance 
measuring unit is equal to a predetermined reference dis 
tance or less and Where the vehicle speed detected by the 
travel-condition detector is a predetermined reference speed 
or loWer, and causes the image to be displayed on the display 
unit. 

[0032] Preferably, the apparatus for Watching around a 
vehicle is such that the image pick-up unit is installed in the 
front end portion of the vehicle and used to pick up images 
in left and right directions in front of the vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] FIG. 1 is an external perspective vieW of an 
apparatus for Watching around a vehicle applied to an 
automobile according to a ?rst embodiment of the invention. 

[0034] FIG. 2 is an overall block diagram descriptive of 
the Whole apparatus for Watching around the vehicle above. 

[0035] FIG. 3 is an overall block diagram descriptive of 
an apparatus for Watching around a vehicle according to a 
second embodiment of the invention. 

[0036] FIG. 4 is a block diagram of an overall system 
embodying the invention. 

[0037] FIG. 5 is a ?oWchart shoWing the operation during 
speed reduction. 

[0038] FIG. 6 is a ?oWchart shoWing the operation during 
speed acceleration. 

[0039] FIG. 7 is a ?oWchart shoWing the operation at the 
initial stage of starting. 

[0040] FIG. 8 is a block diagram shoWing the con?gura 
tion of an apparatus for Watching around a vehicle according 
to a fourth embodiment of the present invention. 

[0041] FIG. 9 is a diagram shoWing the travel-condition 
of a vehicle on a road With the apparatus for Watching 
around a vehicle of FIG. 8. 

[0042] FIG. 10 is a diagram shoWing the travel-condition 
of a vehicle on a road With the apparatus for Watching 
around a vehicle of FIG. 8. 

[0043] FIG. 11 is a ?oWchart shoWing the principal con 
trol contents of the control unit 211. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

[0044] The present invention Will be described in detail 
With reference to the accompanying draWings. 

[0045] First Embodiment 

[0046] A?rst embodiment of the present invention Will be 
described With reference to the draWings. As shoWn in 
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FIGS. 1 and 2, an apparatus for Watching around an 
automobile as a vehicle, for example, comprises an image 
pick-up unit 3 installed beneath a front bumper or the like, 
a display unit 4 formed With an LCD (Liquid Crystal 
Display), a CRT or the like provided in a position on an 
instrument panel or the like Within the vehicle Where it is 
easily visible to a driver, an image signal processing portion 
5 for converting the image signal picked up by the image 
pick-up unit 3 to a predetermined display signal and sup 
plying to the display unit 4 the display signal, a mask 
addition processor 6 for adding (so-called superimposing) a 
predetermined mask image 16 by the image signal process 
ing portion 5 onto the display signal and supplying the mask 
image 16 to the display unit 4, and a photodiode 7 as a 
light-to-darkness decision unit for detecting the luminous 
intensity outside the vehicle. 

[0047] The image pick-up unit 3 includes a rectangular 
case body 10 extending along the longitudinal direction of 
the automobile 1, a pair of lateral transmission WindoWs 11 
and 12 of transparent glass ?tted to the rectangular opening 
formed and positioned on both the respective front side 
openings of the case body 10, a CCD camera 13 as a single 
image pick-up portion disposed in the case body 10, and a 
prism body 14 for guiding light onto the image pick-up 
surface of the CCD camera 13 by re?ecting the light 
introduced through the transmission WindoWs 11 and 12. 

[0048] As shoWn in FIG. 2, light entering from the left 
transmission WindoW 11 is re?ected by the prism body 14 
and guided to the right half of the image puck-up surface of 
the CCD camera 13, Whereas light entering from the right 
transmission WindoW 12 is re?ected by the prism body 14 
and guided to the left half of the image pick-up surface of the 
CCD camera 13, so that both the left and right scenes are 
simultaneously picked up by the single CCD camera 13. 

[0049] The image signal picked up by the CCD camera 13 
is subjected to a mirror image inversion process in the image 
signal processing portion 5 and supplied to the display unit 
4. During the supply of thus processed image signal from the 
image signal processing portion 5 to the display unit 4, 
further, the predetermined mask image 16 is added thereto in 
the mask addition processor 16 and supplied to the display 
unit 4. In outer peripheral and central portions in the display 
portion 4a of the display unit 4, the WindoW frame type mask 
image 16 is displayed. The right-hand side scene picked up 
through the transmission WindoW 12 is displayed in the right 
frame of the mask image 16, Whereas the left-hand side 
scene picked up through the transmission WindoW 11 is 
displayed in the left frame of the mask image 16. In this case 
the left and right images are displayed on the right and left 
sides of the display unit 4 by the display unit 4. 

[0050] The mask addition processor 6 supports tWo kinds 
of display colors including blue as a light display color to be 
added to the mask image 16 and black as a dark display color 
to be added thereto. These colors are so controlled that they 
are sWitched according to a brightness signal as a light-to 
darkness decision signal from the photodiode 7. 

[0051] Apredetermined threshold value has been set as the 
brightness signal, for example, and in a case Where the 
brightness signal has a threshold value or greater, the black 
color is added to the mask image 16. In a case Where the 
brightness signal has a threshold value less than the thresh 
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old value, that is, the outside of the vehicle is dark and has 
not predetermined lightness, the light blue color is added to 
the mask image 16. 

[0052] The apparatus for Watching around the automobile 
1 is arranged so that the left and right scenes may simulta 
neously be taken in at an intersection offering poor lateral 
visibility from each of the transmission WindoWs 11 and 12 
of the image pick-up unit 3 by causing only the front bumper 
2 of the front end portion of the automobile 1 to enter the 
intersection. As the scene divided into the left and right 
images is displayed on the display portion 4a of the display 
unit 4 Within the vehicle, the driver is alloWed to readily 
con?rm the safety on both left and right sides at the 
intersection by looking at the display portion 4a. 

[0053] At this time, the mask image 16 is provided With a 
plurality of display colors including blue and black. Then the 
photodiode 7 detects the lightness Whereby to have a black 
mask image 16 added and displayed While the ambience is 
light in the daytime and to have a blue mask image 16 added 
and displayed While the ambience is dark at night. Conse 
quently, irrespective of lightness outside the vehicle, the 
boundary betWeen the picked-up left and right images and 
the mask image 16 is clearly recogniZed and this makes it 
possible to speci?cally distinguish betWeen the left and right 
images. Thus, the visibility is improved. 

[0054] Although the mask image 16 of a tWo-stage sWitch 
ing structure including tWo kinds of black and blue display 
colors has been referred to according to this embodiment of 
the invention, a system of automatically switching more 
than tWo stages With multicolors including various light and 
dark colors to be displayed on the mask image 16 depending 
on the outside luminous intensity may be adopted. Further, 
any system of successively changing the brightness of the 
mask image 16 depending on the outside luminous intensity 
may also be adopted. In these cases, a display color of the 
dark color system may be employed While the luminous 
intensity outside the vehicle is high, Whereas a display color 
of the light color system may be employed While the 
luminous intensity outside the vehicle is loW. 

[0055] Although blue and black have been employed as 
the light color and dark color respectively, the invention is 
not limited to these colors but may be adapted to use any one 
of the display colors as long as the visibility is secured 
depending on the lightness outside the vehicle. 

[0056] Although the invention is so con?gured as to have 
the photodiode 7 as a light-to-dark decision unit for detect 
ing the lightness outside the vehicle, any one of the luminous 
intensity detecting unit may be employed. 

[0057] Second Embodiment 

[0058] FIG. 3 shoWs a second embodiment of the inven 
tion, Wherein like reference characters designate like com 
ponents in the ?rst embodiment thereof. 

[0059] The second embodiment of the invention is so 
con?gured as to utiliZe a lamp lighting circuit 18 for a 
headlamp and a small lamp mounted on a vehicle in place of 
the photodiode 7 according to the ?rst embodiment of the 
invention as the light-to-darkness decision unit for detecting 
the lightness outside the vehicle. In this case, ON/OFF of the 
lamp in the lamp lighting circuit 18, that is, a lamp-on or a 
lamp-off signal is used as the light-to-dark decision signal. 
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The mask image 16 having the tWo kinds of blue and black 
display colors respectively as light and dark colors is so 
controlled as to sWitch the lamp-on and lamp-off signals. 

[0060] According to the second embodiment of the inven 
tion, the black mask image 16 is added in a case Where a 
signal from the lamp lighting circuit 18 is the light-off 
signal, that is, the outside of the vehicle has a predetermined 
lightness or greater as in the daytime and the lighting of the 
lamp is decided to be unnecessary. On the other hand, the 
light blue mask image 16 is added in a case Where a signal 
from the lamp lighting circuit 18 is the light-on signal, that 
is, the outside of the vehicle is dark enough not to reach the 
predetermined lightness at night and the lighting of the lamp 
is decided to be necessary. 

[0061] With the second embodiment of the invention thus 
arranged, the system of automatically sWitching the display 
colors of the mask image 16 according to Whether the 
light-or light-off signal sent from the lamp lighting circuit 18 
is like this. The black mask image 16 is added and displayed 
in the daytime When the lighting of the lamp is unnecessary, 
Whereas the light blue display color is added and displayed 
at night When the lighting of the lamp is necessary. Thus, 
irrespective of lightness outside the vehicle, the boundary 
betWeen the picked-up left and right images and the mask 
image 16 is clearly recogniZed and this contributes to 
improving the visibility. 

[0062] The second embodiment of the invention is advan 
tageous in that the lamp lighting circuit 18 installed in the 
vehicle is utiliZed Without specially providing any photo 
diode 7, thus making the structure of the apparatus for 
Watching around the vehicle can be simpli?ed. 

[0063] Incidentally, though the image pick-up unit 3 is 
installed in the front portion of the vehicle, it may be 
installed in the rear of the vehicle. 

[0064] Although the mask area of the mask image 16 has 
been formed like a WindoW frame, it may be so con?gure as 
to provide left and right partitioned areas eXisting in the at 
least central portion even though any mask area does not eXit 
along the outer periphery of each of the left and right images. 

[0065] Further, though each of embodiments of the inven 
tion teaches a structure Wherein a so-called WindoW frame 
type mask area to be synthesiZed into and displayed on the 
display unit 4 as the superimposed mask image 16, the 
picked-up left and right images may be displayed separately. 
At this time, the superimposed image 16 may be displayed 
With discriminating characters of (L) and (R) respectively 
designating left and right for specifying the left and right 
sides. Even in this case, the image individually displayed 
can be recogniZed as the right-side image or left-side one. 

[0066] Moreover, though the single CCD camera 13 has 
been used to pick up images on both the left and right sides 
of the vehicle, pick-up unit for separately picking up left and 
right scenes may be provided. 

[0067] Third Embodiment 

[0068] A third embodiment of the present invention Will 
be described With reference to the draWings. As shoWn in 
FIGS. 1 and 4, an apparatus for Watching around an 
automobile as a vehicle, for eXample, comprises a camera 
unit 103 as an image pick-up unit installed beneath a front 
bumper or the like, a display unit 104 formed With an LCD, 
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a CRT or the like provided in a position on an instrument 
panel or the like With the vehicle Where it is easily visible to 
a driver, and an image control unit 105 for subjecting the 
image pick-up signal in the camera unit 103 to a conversion 
process and supplying the converted signal to the display 
unit 104. 

[0069] The camera unit 103 includes a rectangular case 
body 110 extending along the longitudinal direction of the 
automobile 101, a pair of lateral transmission WindoWs 111 
and 112 of transparent glass ?tted to the rectangular opening 
formed and positioned on both the respective front side 
openings of the case body 110, a CCD camera 111 as a single 
image pick-up element disposed in the case body 110, and 
a prism body 112 for guiding light onto the image pick-up 
surface of the CCD camera 111 by re?ecting the light 
introduced through the transmission WindoWs 111 and 112. 

[0070] As shoWn in FIG. 4, light entering from the left 
transmission WindoW 11 is re?ected by the prism body 112 
and guided to the right half of the image puck-up surface of 
the CCD camera 111, Whereas light entering from the right 
transmission WindoW 112 is re?ected by the prism body 112 
and guided to the left half of the image pick-up surface of the 
CCD camera 111, so that both the left and right scenes are 
simultaneously picked up by the single CCD camera 111. 
[0071] The image pick-up signal from the CCD camera ll 
is subjected to a mirror image inversion process in the image 
control unit 105 and supplied to the display unit 104. The 
right-hand side scene picked up through the right transmis 
sion WindoW is displayed in the right half portion of the 
display unit 104 as a right image, Whereas the left-hand side 
scene picked up through the left transmission WindoW is 
displayed in the left half portion thereof. 
[0072] The image control unit 105 includes a camera 
poWer sWitch 114 as the image pick-up element poWer 
sWitch for turning on and off the actuating circuit of the CCD 
camera 111, a video signal sWitch 115 as the image output 
signal sWitch for subjecting the image pick-up signal to a 
predetermined converting process and supplying the con 
verted signal to the display unit 104 as video signal, a 
display unit poWer sWitch 116 for turning on and off the 
actuating circuit of the display unit 104, and a sWitch control 
portion 117 for controlling the on and off of the camera 
poWer sWitch 114, and the video signal sWitch 115 and the 
display unit poWer sWitch 116. 

[0073] In the sWitch control portion 117, there are set an 
upper threshold speed Va of the vehicle speed for controlling 
the on and off in synchroniZation With the on and off of the 
camera poWer sWitch 114, and a loWer threshold speed Vb 
of the vehicle speed for controlling the on and off of the 
video signal sWitch 115; in this case, Va>Vb. The upper and 
loWer threshold values Va and Vb may be set at 20 km/h and 
10 km/h, respectively, on the assumption that While it takes 
one second or greater to reduce the vehicle speed from 20 
km/h up to 10 km/h during traveling in an urban area, the 
operation of starting the CCD camera 111 as Well as the 
display unit 104 is sufficiently stably performable Within that 
time. 

[0074] The sWitch control portion 117 also functions as 
What decides Whether the vehicle speed Will be increased or 
decreased by detecting a pulse signal corresponding to the 
vehicle speed via a vehicle speed sensor 119 of the vehicle 
and calculating the vehicle speed from the period of the 
signal. 
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[0075] A description Will be given of the operation of the 
sWitch control portion 117 When the vehicle speed is reduced 
as it is coming near to the intersection With reference to a 
?oWchart of FIG. 5. 

[0076] First, it is decided Whether or not the present 
vehicle speed Will be higher than the upper threshold speed 
Va (Step S1). In case Where the former is higher than the 
latter, Step S2 is folloWed. Then the camera poWer sWitch 
114, the video signal sWitch 115 and the display unit poWer 
sWitch 116 are held OFF. 

[0077] The vehicle speed is reduced further and When 
vehicle speed V reaches the upper threshold speed Va or 
loWer, Step S3 is folloWed and an ON control signal is 
applied from the sWitch control portion 117 to each of the 
camera poWer sWitch 114 and the display unit poWer sWitch 
116. The camera poWer sWitch 114 and the display unit 
poWer sWitch 116 are controlled so that both may be turned 
on in synchroniZation With each other. At this time the video 
signal sWitch 115 are held OFF. Consequently, the video 
signals of the left and right images picked up by the CCD 
camera 111 are not applied to the display unit 104 at this 
time, Whereupon no images are displayed on the display unit 
104. 

[0078] Then Step S4 is folloWed and Whether or not the 
vehicle speed V Will be higher than the loWer threshold 
speed Vb is decided and in case Where the former is higher 
than the latter, Step S3 is folloWed again. 

[0079] In case Where the vehicle speed V is reduced 
further to the loWer threshold speed Vb or loWer, Step S5 is 
folloWed and While the camera poWer sWitch 114 and the 
display unit poWer sWitch 116 are both held ON, the ON 
control signal is applied from the sWitch control portion 117 
to the video signal sWitch 115, Whereby the video signal 
sWitch 115 is turned on. In this case, the video signals of the 
left and right images are applied to the display unit 104 and 
the left and right images are simultaneously display on the 
display unit 104. As the driver is alloWed to con?rm safety 
on the left and right sides Within the intersection Zone all at 
once by looking at the display portion of the display unit 
104; thus, safety is easily con?rmable. 
[0080] The operation of the sWitch control portion 117 Will 
be described With reference to a ?oWchart of FIG. 6 in case 
Where a normal travel condition is restored by acceleration 
after the vehicle in the reduced speed condition passes 
through the intersection Zone. 

[0081] First, it is decided Whether or not the present 
vehicle speed Will be loWer than the loWer threshold speed 
Vb (Step S11). In case Where the former is loWer than the 
latter, Step S12 is folloWed. At Stpe S12, the camera poWer 
sWitch 114, the video signal sWitch 115 and the display unit 
poWer sWitch 116 are held ON, so that the left and right 
images are being displayed. 

[0082] The vehicle speed is increased further and When 
vehicle speed V reaches the upper threshold speed Va or 
higher, Step S13 is folloWed and an OFF control signal is 
applied from the sWitch control portion 117 to each of the 
display unit poWer sWitch 16 and the video signal sWitch 
115. The camera poWer sWitch 114, the display unit poWer 
sWitch 116, and the video signal sWitch 115 are controlled so 
that they may be turned off in synchroniZation With one 
another. Then the display of the left and right images on the 
display unit 104 is stopped. 
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[0083] As described above, according to this embodiment 
of the invention, the vehicle speed is reduced from the 
normal travel condition to the upper threshold speed Va or 
loWer, the poWer is supplied to turn on the CCD camera 111 
and the display unit 104. After the passage of the predeter 
mined time until the operation of the CCD camera 111 as 
Well as the display unit 104 is stabiliZed, the video signal 
sWitch 115 is then turned on in this system. As a noise image 
due to image disturbance at the initial stage of the rise of the 
CCD camera 111 is effectively prevented from being dis 
played and display quality is made improvable. 

[0084] When the display unit 104 is not needed to make 
display after the normal travel condition is restored by 
acceleration, the supply of poWer to the CCD camera 111 
and the display unit 104 is totally stopped, Whereby the 
poWer is supplied to the CCD camera 111 and the display 
unit 104 only during the time Watching around the vehicle is 
needed. It is thus possible to implement poWer saving 
effectively. 
[0085] FIG. 7 is a ?oWchart shoWing the rise of the 
peripheral Watching unit When the engine of the automobile 
101 is started, for eXample, in case Where it is started from 
a garage. The vehicle poWer supply is turned on by pivoting 
an engine key from an OFF position to an ACC position (or 
the ON position) (Step S21) for shifting to Stpe S22. The ON 
control signal is applied from the sWitch control portion 117 
to the camera poWer sWitch 114 and the display unit poWer 
sWitch 116 ?rst. Then the camera poWer sWitch 114 and the 
display unit poWer sWitch 116 are controlled so that both are 
turn on in synchronization With each other. At this time, the 
video signal sWitch 115 is held OFF. Therefore, the video 
signals of the left and right images picked up by the CCD 
camera 111 are not applied to the display unit 104 and no 
images are displayed on the display unit 104. 

[0086] Further, it is decided Whether or not a preset ?xed 
time (eX., about one second) necessary for stabiliZing the 
operation of the CCD camera 111 and the display unit 104 
Will be passed ((Step S23). Upon the passage of the prede 
termined time, Stpe S24 is folloWed and after the camera 
poWer sWitch 114 and the display unit poWer sWitch are both 
turned on, the ON control signal is applied from the sWitch 
control portion 117 to the video signal sWitch 115 so as to 
hold ON the video signal sWitch 115. Then the ideo signals 
of the left and right signals picked up by the CCD camera 
111 are applied to the display unit 104, so that the left and 
right images are simultaneously displayed on the display 
unit 104. 

[0087] During acceleration and decelation, the apparatus 
for Watching around the vehicle is operated in accordance 
With the ?oWcharts shoWn in FIGS. 5 and 6. 

[0088] Although a system of taking in the left and right 
images by the single camera unit has been shoWn according 
to this embodiment of the invention, a CCD camera 111 for 
taking in the left and right scenes of images may be so 
arranged as to be disposed on both left and right sides 
separately. 
[0089] The upper and loWer threshold speeds Va and Vb 
may properly be set in order to secure a time necessary for 
stabiliZing the operation of the CCD camera 111 as Well as 
the display unit 104. 

[0090] Although an arrangement of turning on and off the 
CCD camera 111 and the display unit 104 in synchroniZation 
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With each other, the display unit 104 may be turned on and 
off independently. In this case, it is only needed to hold ON 
the display unit 104 beforehand. The rest of the operations 
may be performed as shoWn in FIGS. 5 and 6. 

[0091] Fourth Embodiment 

[0092] FIG. 8 is a block diagram shoWing the con?gura 
tion of an apparatus for Watching around a vehicle according 
to a fourth embodiment of the present invention. FIGS. 9 
and 10 are diagrams each shoWing the travel-condition of a 
vehicle on a road With the apparatus for Watching around a 
vehicle of FIG. 8. 

[0093] As shoWn in FIG. 8, the apparatus for Watching 
around a vehicle comprises a camera (an image pick-up unit) 
201, a display (a display unit) 203, a distance measuring 
sensor (a distance measuring unit) 205, a travel-condition 
detecting portion (a travel-condition detector) 207, a poWer 
sWitch 209, and a control unit (a controller) 211. 

[0094] As shoWn in FIG. 10, the camera 201 is installed 
in the front end portion of the vehicle and used to pick up 
images in image pick-up areas (dead angle areas) 213 and 
215 on the left and right sides in front of the vehicle. The 
display 203 is installed in a position visible to a driver in the 
vehicle and used to display the image picked up by the 
camera 201 or a car navigation image in case Where the 
vehicle is equipped With a car navigation unit. The poWer 
sWitch 209 is a sWitch for turning on and off the apparatus 
for Watching around a vehicle. 

[0095] As shoWn in FIG. 9, the distance measuring sensor 
205 is installed on both the left and right sides of the front 
end portion of the vehicle and used to detect not only the 
presence or absence of obstacles on both the left and right 
sides of a road 221 during the travel of the vehicle but also 
distances up to the respective obstacles 223 and 225 by 
means of a distance measuring signal (ultrasonic Wave in 
this case) 217 under the control of the control unit 211. The 
distance measuring sensors 205 also supplies the detected 
results to the control unit 211. 

[0096] More speci?cally, according to the fourth embodi 
ment of the invention, the ultrasonic Wave is used as a 
distance measuring signal 217. Each of the left and right 
distance measuring sensors 205 periodically transmits the 
ultrasonic Wave 217 in the lateral directions of the vehicle 
and receives the re?ected Wave. Moreover, each of the left 
and right distance measuring sensors 205 also detects the 
presence or absence of the re?ected Wave and the passage of 
time from the transmission of the ultrasonic Wave 217 up to 
the reception thereof, so that it detects not only the presence 
or absence of the obstacles 223 and 225 on the left and right 
sides of the road 221 during the travel of the vehicle but also 
the distances up to the respective obstacles 223 and 225. In 
this case, the obstacles 223 and 225 as objects for detection 
include those Which are so erected as to obstruct the vieW of 
the driver such as buildings, Walls and the like. 

[0097] The travel-condition detecting portion 207 accepts 
at least one vehicle signal (e. g., vehicle speed signal or brake 
signal) out of the vehicle signals indicating the travel 
condition that is output from each portion of the vehicle 
(e.g., the presence of absence of the vehicle speed and the 
operation of the brake) and supplies the detected result to the 
control unit 211. 
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[0098] According to the fourth embodiment of the inven 
tion, the travel-condition detecting portion 207 is used for 
accepting a vehicle speed signal that is output from vehicle 
speed sensors (not shoWn) mounted in the vehicle, detecting 
the vehicle speed based on the vehicle speed signal and 
supplying the detected result to the control unit 211. 

[0099] The control unit 211 decides Whether or not the 
display of the image picked up by the camera 201 Will be 
needed on the basis of the results detected by the distance 
rneasuring sensors 205 and the travel-condition detecting 
portion 207. The control unit 211 also functions as What 
causes the image picked up by the camera 201 to be 
displayed on the display 203 according to the decided 
results. Further, the control unit 211 causes any other image 
such as a navigation image or the like to be displayed on the 
display 203 as occasion dernands unless the image picked up 
by the camera 201 is displayed on the display 203. 

[0100] More speci?cally, in case Where the control unit 
211 detects via the distance rneasuring sensors 205 the 
presence of the obstacle 223 and 225 so positioned as to 
obstruct the vieW of the driver on both the left and right sides 
of the road 221 during the travel of the vehicle, it also detects 
the space betWeen the obstacles 223 and 225 on both the left 
and right sides on the basis of the distance betWeen the 
vehicle and each of the left and right obstacles 223 and 225 
detected by the distance rneasuring sensor 205, the space 
being regarded as the Width of a road during the travel of the 
vehicle. Only in case Where the Width of the road is equal to 
a predetermined reference distance or less and Where the 
vehicle speed detected by the travel-condition detecting 
portion 207 is a predetermined reference speed (e.g., 10 
krn/h) or loWer, the control unit 211 decides that the display 
of the image picked up by the camera 201 Will be needed and 
turns on the display 203 so that the image picked up by the 
camera 201 may be displayed thereon. 

[0101] FIG. 11 is a ?oWchart (subroutine) shoWing the 
principal control contents of the control unit 211. At Step S1, 
a degree of unobstructed vieW on the left and right sides of 
the road 221 during the travel of the vehicle is detected via 
the distance rneasuring sensor 205 and then Step S2 is 
folloWed. At Step S1, the presence or absence of obstacles 
223 and 225 so positioned as to obstruct the vieW of the 
driver on the left and right sides of the road 221 during the 
travel of the vehicle as Well as the Wid th of the road during 
the travel of the vehicle is detected via the distance mea 
suring sensors 205. 

[0102] At Step S3, it is decided Whether a lateral vista of 
the road 221 is good or bad on the basis of the detected 
results at Step S1. In case Where the results are bad, Step S3 
is folloWed, Whereas the results are not bad, the display of 
the image picked up by the camera 201 is decided to be 
unnecessary and Step S5 is folloWed. 

[0103] More speci?cally, the obstacles 223 and 225 so 
positioned as to obstruct the vieW of the driver on the left and 
right sides of the road 221 during the travel of the vehicle 
eXist at Step S3. In case Where the space betWeen the 
obstacles 223 and 225 (Width of the road 221) has the 
predetermined reference distance or less, the ?eld of vision 
is decided to be bad. In any other case (e.g., the obstacles 
223 and 225 are non-existent or even existent, the Width of 
the road 221 has the predetermined reference distance or 
greater) the ?eld of vision is decided to be good. 
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[0104] At Step S3, it is decided Whether or not the vehicle 
speed Will be the predetermined reference speed or loWer on 
the basis of the result detected by the travel-condition 
detecting portion 207. In case Where the vehicle speed is the 
reference speed or loWer, the display of the image picked by 
the camera 201 on the display 203 is decided to be necessary 
and Step S4 is folloWed. In case Where the vehicle speed is 
not the reference speed or loWer, on the other hand, the 
display of the image picked up by the camera 201 on the 
display 203 is decided to be unnecessary and Step S5 is 
folloWed. 

[0105] The reason for deciding Whether or not the vehicle 
speed Will be the reference speed or loWer at Step S3 is as 
folloWs. Even in case Where the road 221 offers poor 
visibility on the left and right sides during the travel of the 
vehicle, the vehicle speed is often set at the value of the 
reference speed or greater With respect the road 221 free 
from branching points such as crossroads and the like, and 
free from fear of colliding With any other vehicle coming 
from the left or right side thereof (i.e., the display of the 
image picked up by the camera 201 is unnecessary). On the 
contrary, in case Where the road 221 is a narroW one offering 
poor visibility on the left and right side, and not free from 
fear of colliding With any vehicle coming from the left or 
right side thereof (i.e., the display of the image picked up by 
the camera 201 is necessary), the vehicle speed is often set 
at the reference speed or loWer since the driver Will have to 
drive the vehicle While Watching around the left and right 
sides of the road 221. 

[0106] Consequently, according to the fourth embodiment 
of the invention, attention is riveted to the point above in 
order to prevent the image picked up by the camera 201 from 
being unnecessarily displayed, Whereupon it has been so 
arranged as to decide Whether or not the display of the 
picked-up image will be needed by taking into consideration 
the travel condition of the vehicle (vehicle speed in this 
case). 
[0107] At Step S4, the image picked up by the camera 201 
is displayed on the display 203 and the neXt processing is 
performed. At Step S4, the image displayed on the display 
203 is sWitched to the image picked up by the camera 203 
in case Where any other image such as a car navigation 
image or the like has been displayed on the display 203 at 
that point of time. 

[0108] Therefore, as shoWn in FIG. 10, While the vehicle 
is traveling on the road 221 offering poor visibility on the 
left and right sides of the vehicle and it is coming near a 
T-shaped road offering poor visibility on the left and right 
sides of the vehicle, When the driver loWers the vehicle 
speed up to the reference speed or loWer in an attempt to 
con?rrn the left and right directions of the T-shaped road, the 
contents of display on the display 203 are automatically 
sWitched. As shoWn in FIG. 10, an image resulting from 
picking up an area ranging from 213 to 215 in the lateral 
direction of the T-shaped road is to be displayed on the 
display 203. 

[0109] At Step S5, it is decided Whether or not the image 
picked up by the camera 201 has been displayed on the 
display 203 and in case Where it has been displayed, Step S6 
is folloWed. In case Where it has not been displayed, the neXt 
processing is performed. At Step S6, the preceding image 
displayed by the display 203 is displayed on the display 203 
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before the image picked up by the camera 201 is displayed 
on the display 203 and the neXt processing is performed. 

[0110] As described above, the control unit 211 controls 
the contents of display on the display 203 by repeating the 
processing from Step S1 up to Step S6 at high speed. 

[0111] As set forth above, according to the fourth embodi 
ment of the invention, the display of images around the 
vehicle on the display 203 is decided to be necessary only 
When the Width of the road 221 during the travel of the 
vehicle has the predetermined reference distance or less and 
only When the vehicle speed is the reference speed or loWer, 
and the images around the vehicle are displayed on the 
display 203. Accordingly, only in case Where the Width of 
the road 221 is narroW and Where the driver loWers the 
vehicle speed in order to Watch around the vehicle, the 
images around the vehicle are alloWed to be displayed on the 
display 203. Thus, the display of images around the vehicle 
can be made automatically and precisely With a loW-cost 
construction in proportion to a visual ?eld over the sur 
roundings of a road and the travel conditions of the vehicle. 
As a result, images around the vehicle are prevented from 
being displayed in any useless place, Which also prevents the 
interruption of driving. 

[0112] As the camera 201 is installed in the front end 
portion of the vehicle and adapted to pick up the images in 
left and right directions in front of the vehicle, the left and 
right sides can precisely be con?rmed at cross-shaped and 
T-shaped intersections by reference to the images picked up 
by the camera 201. 

[0113] Although the travel-condition detecting portion 
207 is to accept the vehicle speed signal as the vehicle signal 
so as to detect the vehicle speed according to the fourth 
embodiment of the invention, the travel-condition detecting 
portion 207 may be used to detect Whether or not the brake 
is actuated by inputting thereto the brake signal indicating 
the actuation of the brake as the vehicle signal. 

[0114] In this case, the control unit 211 is set to decide that 
the display of the image picked up by the camera 201 on the 
display 203 Will be needed and to turn on the display 203 so 
as to display the image picked up by the camera 201 only in 
case Where the Width of the road 21 detected via the distance 
measuring sensor 5 is equal to the predetermined reference 
distance or less; the actuation of the brake is detected by the 
travel-condition detecting portion 207; and the vehicle speed 
detected by the travel-condition detecting portion 207 is the 
predetermined reference speed (e.g., 10 km/h) or loWer. 

[0115] As a variation of the invention, further, a 
changeover sWitch may be provided, so that sWitching the on 
and off states of the display of the image picked up by the 
camera 201 on the display 203 is conducted manually. By 
operating the changeover sWitch, sWitching the on and off 
states of the display of the image picked up by the camera 
201 on the display 203 may be conducted, irrespective of the 
decision on Whether or not the display of the image picked 
up by the camera 201 on the part of the control unit 211. 

[0116] The apparatus for Watching around the vehicle 
according to the invention includes the light-to-dark deci 
sion unit for deciding the lightness outside the vehicle; the 
display color of the mask image is sWitchable from one to 
another; and the display color of the mask image is set 
sWitchable from one to another according to the light-to 
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dark decision signal from the light-to-dark decision unit, 
Whereby the boundary betWeen the picked-up images and 
the mask image can clearly be recogniZed; the advantage is 
that this contributes to improving the visibility. 

[0117] The apparatus for Watching around a vehicle 
according to the invention functions as What picks up images 
of both left and right surroundings of the vehicle, causing the 
left and right images thus picked up to be displayed on the 
display unit separately or simultaneously; the advantage is 
that the picked-up left image can easily be distinguished 
from the right image by the mask image in a manner 
specifying the left or right image. 

[0118] The apparatus for Watching around a vehicle 
according to the invention is such that a plurality of colors 
including light and dark colors are provided as the display 
color of the mask image and Wherein the display color of the 
mask image is sWitched to the dark color When the luminous 
intensity outside the vehicle is decided to be high through 
the light-to-dark decision signal, and to the light color When 
the luminous intensity outside the vehicle is decided to be 
loW therethrough, so that the boundary betWeen the picked 
up left and right images and the mask image can clearly be 
recogniZed and this results in improving the visibility. 
[0119] In the apparatus for Watching around a vehicle, the 
light-to-dark decision unit has the lamp lighting circuit 
mounted on the vehicle and the light-to-dark decision signal 
includes the light-on and light-off signals of the lamp 
lighting circuit ,thereby to sWitch the display colors of the 
mask image When the luminous intensity outside the vehicle 
is decided to be high by the light-off signal or When the 
luminous intensity outside the vehicle is decided to be loW 
by the light-on signal. 
[0120] Thus, the boundary betWeen the picked-up images 
and the mask image can clearly be recogniZed, irrespective 
of the lightness outside the vehicle. Therefore, the advantage 
is that not only improvement in the visibility but also 
structural simpli?cation is achievable. 

[0121] As set forth above, in the apparatus for Watching 
around a vehicle, the image control unit comprises an image 
pick-up element poWer sWitch for turning on and off the 
operating circuit of the image pick-up element, an image 
output signal sWitch for turning on and off an image output 
circuit for subjecting an image signal picked up by the image 
pick-up element to a conversion process and supplying the 
converted image signal, and a sWitch control portion having 
the upper threshold speed of vehicle speed for turning on and 
off the image pick-up element poWer sWitch and a loWer 
threshold speed of the vehicle speed for turning on and off 
the image output signal sWitch and Wherein the image 
pick-up element poWer sWitch may be turned on by the 
sWitch control portion When it is detected that the vehicle 
speed reaches the upper threshold speed during the time of 
speed reduction and the image output signal sWitch is turned 
on by the sWitch control portion When it is detected that the 
vehicle speed reaches the loWer threshold speed during the 
time of speed reduction. As the images are supplied to the 
display unit in such a state that the operation of the image 
pick-up element is stabiliZed in this system, the advantage is 
that the display of a noise image in the display unit is 
effectively prevented, Whereby display quality is made 
improvable. 
[0122] As the image pick-up element poWer sWitch as Well 
as the image output signal sWitch is turned off by the sWitch 
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control portion When it is detected that the vehicle speed 
reaches the loWer threshold speed, the advantage is that it is 
possible to achieve poWer saving effectively. 

[0123] As the image control unit includes the display unit 
poWer sWitch for turning on and off the operating circuit of 
the display unit simultaneously with the display unit poWer 
sWitch and the image pick-up elernent poWer sWitch being 
turned on and off in synchroniZation With each other by the 
sWitch control, portion, the advantage is that it is possible to 
achieve larger poWer saving. 

[0124] According to the invention, the apparatus for 
Watching around a vehicle is provided With the distance 
rneasuring unit for detecting the distance betWeen the 
vehicle and the obstacle so positioned as to obstruct the vieW 
of the driver on at least one side out of both sides of the 
vehicle during the travel of the vehicle, and the controller for 
deciding Whether or not the display of the image on the 
display unit Will be needed on the basis of the distance 
detected by the distance rneasuring unit and controlling the 
display unit over sWitching the on and off states of display 
according to the decision made thereby. Thus, the display of 
images around the vehicle can be made automatically and 
precisely With a loW-cost construction in proportion to a 
visual ?eld over the surroundings of a road and the travel 
conditions of the vehicle. As a result, irnages around the 
vehicle are prevented from being displayed in any useless 
place, Which also prevents the interruption of driving. 

[0125] According to the invention, sWitching the on and 
off states of the display of images around the vehicle can be 
conducted precisely in proportion to the Width of a road in 
the urban area Where buildings and the like are erected close 
to both sides of the road. 

[0126] Since how much the driver feels the necessity of 
visibility around the vehicle is typically represented by the 
vehicle speed and the variation of the vehicle speed (i.e., 
speed is reduced When visibility of the surroundings is 
needed), the controller is made to decide Whether or not the 
display of the image on the display unit Will be needed on 
the basis of the Width of the road detected by the distance 
rneasuring unit and the result detected by the travel-condi 
tion detector, and able to control the display unit over 
sWitching the on and off states of display by taking into 
consideration the visibility around the road and the necessity 
of visibility around the vehicle that the driver desires. 

[0127] According to the invention, since the display of the 
image by the display unit is decided to be necessary only in 
case Where the Width of the road detected by the distance 
rneasuring unit is equal to the predetermined reference 
distance or less and Where the vehicle speed detected by the 
travel-condition detector is the predetermined reference 
speed or loWer, the image around the vehicle is displayed on 
the display unit. Therefore, the image around the vehicle can 
be displayed on the display unit only When the Width of the 
road is narroW and When the driver loWers the vehicle speed 
so as to Watch around the vehicle. 

[0128] Since the image pick-up unit is installed in the front 
end portion of the vehicle and used to pick up images in left 
and right directions in front of the vehicle, the left and right 
sides can precisely be con?rrned at cross-shaped and 
T-shaped intersections by references to the images picked up 
by the camera. 
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What is claimed is: 
1. An apparatus for Watching around a vehicle, the appa 

ratus comprising: 

an image pick-up unit, mounted on an exterior of the 
vehicle, for picking up images of the surroundings of 
the vehicle; 

a display unit, provided Within the vehicle, for displaying 
the images With a mask irnage superimposed on the 
images; 

a light-to-dark decision unit for deciding lightness outside 
the vehicle and outputting a light-to dark decision 
signal; 

Wherein a display color of the mask image is sWitchable 
from one to another; and 

the display color of the mask image is set sWitchable from 
one to another according to the light-to-dark decision 
signal from the light-to-dark decision unit. 

2. The apparatus as claimed in claim 1, Wherein the image 
pick-up unit picks up both left and right surroundings of the 
vehicle to obtain left and right images; 

the display unit separately or sirnultaneously displays the 
left and right images; and 

the display unit displays the mask image to specify the left 
and right images. 

3. The apparatus as claimed in claim 1, Wherein a plurality 
of colors including light and dark colors are provided as the 
display color of the mask image; and 

the display color of the mask image is sWitched to the dark 
color When the luminous intensity outside the vehicle is 
decided to be high based on the light-to-dark decision 
signal, and to the light color When the luminous inten 
sity outside the vehicle is decided to be loW based 
thereon. 

4. The apparatus as claimed in claim 3, Wherein the 
light-to-dark decision unit has a lamp lighting circuit 
mounted on the vehicle, 

Wherein the light-to-dark decision signal includes a light 
on and a light-off signal of the lamp lighting circuit to 
sWitch the display color of the mask image when the 
luminous intensity outside the vehicle is decided to be 
high by the light-off signal or When the luminous 
intensity outside the vehicle is decided to be loW by the 
light-on signal. 

5. An apparatus for Watching around a vehicle, the appa 
ratus comprising: 

an image pick-up unit mounted to the vehicle, the image 
pick-up unit for picking up an image on both left and 
right sides of the surroundings of the vehicle; 

a display unit provided Within the vehicle, the display unit 
for displaying the image on the left and right side, an 
image control unit including: 

an image pick-up unit poWer sWitch for turning on and 
off an operating circuit of the image pick-up unit; 

an image output signal sWitch for turning on and off an 
image output circuit for converting the image signal 
from said image pick-up unit and supplying the 
image signal converted; and 
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a switch control portion having an upper threshold 
speed of a vehicle speed for turning on and off the 
image pick-up unit poWer sWitch and a loWer thresh 
old speed of the vehicle speed for turning on and off 
the image output signal sWitch, 

Wherein the sWitch control portion turns on the image 
pick-up unit poWer sWitch When it is detected that the 
vehicle speed reaches the upper threshold speed Whild 
the vehicle speed reduces; and 

the sWitch control portion turns on the image output signal 
sWitch When it is detected that the vehicle speed 
reaches the loWer threshold speed When the vehicle 
speed reduces. 

6. The apparatus as claimed in claim 5, Wherein the sWitch 
control portion turns off the image pick-up unit poWer sWitch 
and the image output signal sWitch When it is detected that 
the vehicle speed reaches the loWer threshold speed When 
the vehicle speed increases. 

7. The apparatus as claimed in claim 5, Wherein the image 
control unit including a display unit poWer sWitch for 
turning on and off an operating circuit of the display unit, 
Wherein the sWitch control portion turns on and off the 
display unit poWer sWitch and the image pick-up element 
poWer sWitch in synchroniZation With each other. 

8. An apparatus for Watching around a vehicle, said 
apparatus comprising: 

an image pick-up unit for picking up an image of a dead 
angle area around the vehicle; 

a display unit for displaying the image from the image 
pick-up unit; 

a distance measuring unit for detecting a distance betWeen 
the vehicle and each obstacle located to obstruct a vieW 
of a driver on at least one side out of both sides of the 
vehicle during the travel of the vehicle; and 

a controller for deciding Whether or not the image on the 
display unit is to be displayed on the basis of the 
distance detected by the distance measuring unit, the 
controller for controlling the display unit to turn on or 
off the image of the obstacle on the display unit 
according to the decision. 

9. The apparatus as claimed in claim 8, Wherein the 
distance measuring unit detects the distance betWeen the 
vehicle and each of the obstacles located on each of the left 
and right sides of the vehicle during the travel of the vehicle; 
and 
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the controller detects a space betWeen the left-hand and 
right-hand obstacles on the basis of the distance 
betWeen the vehicle and each of the left-hand and 
right-hand obstacles detected by the distance measur 
ing unit, regards the space as Width of a road on Which 
the vehicle is traveling, decides Whether or not the 
image on the display unit is to be displayed on the basis 
of the value of the Width thereof, and controls the 
display unit to turn on or off the image of the obstacle 
on the display unit according to the decision. 

10. The apparatus as claimed in claim 9, further compris 
ing a travel-condition detector for accepting at least one 
vehicle signal for making a reduced vehicle speed detectable 
in vehicle signals indicating travel conditions Which are 
output from a plurality of vehicle portions, and detecting the 
reduced vehicle speed according to the one vehicle signal, 
Wherein 

the cotroller decides Whether or not the display of the 
image on the display unit is to be needed on the basis 
of the Width of the road detected by the distance 
measuring unit and the result detected by the travel 
condition detector, and controls the display unit to turn 
on or off the image of the obstacle on the display unit 
according to the decision. 

11. An apparatus for Watching around a vehicle as claimed 
in claim 9, further comprising a travel-condition detector for 
detecting vehicle speed by accepting a vehicle signal indi 
cating a vehicle speed, 

Wherein the controller decides that the display of the 
image by the display unit is to be needed only in case 
Where the Width of the road detected by the distance 
measuring unit is equal to a predetermined reference 
distance or less and Where the vehicle speed detected 
by the travel-condition detector is a predetermined 
reference speed or loWer, and causes the image to be 
displayed on the display unit. 

12. The apparatus for Watching around a vehicle as 
claimed in claim 8, Wherein the image pick-up unit is 
installed in the front end portion of the vehicle and used to 
pick up the image in left and right directions in front of the 
vehicle. 


