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Ludenscheid (DE) lucent pane and to a corresponding device. The aim of the 
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the sensor. To this end an image of an object is captured by 
Related US, Application Data means of a recording unit forming part of the device by 

positioning the pane in the optical path betWeen the object 
(63) Continuation of application No. PCT/EP99/09944, and recording unit, after Which the image information 

?led on Dec. 15, 1999. obtained is evaluated accordingly. 
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METHOD FOR DETECTING AND LOCALIZING 
DIFFUSE REFLECTING COATINGS SITUATED 

ON A TRANSLUCENT PANE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This is a continuation of International Application 
PCT/EP99/09944, With an international ?ling date of Dec. 
15, 1999. 

TECHNICAL FIELD 

[0002] The invention has as its object a method for detect 
ing the presence and the relative position of a diffuse 
re?ecting coating, such as a ?lm of moisture, on the surface 
of a translucent medium and a device for implementing the 
method. 

[0003] Used, e.g., in vehicle Windshields, such a method 
can be seen as the central function of a system for deter 
mining the degree of visibility. 

BACKGROUND ART 

[0004] The methods knoWn until noW for this purpose are 
based primarily on sensors that detect a ?lm of moisture on 
a surface by means of a capacitive or resistive operating 
principle and that must be thermally coupled to said surface 
in order to achieve the same coating behavior as the surface 
being monitored. 

[0005] Thus, e.g., a circuit arrangement for measuring 
moisture on the Windshield of a vehicle is disclosed in DE 
44 28 111 A1, in Which the resistance betWeen electrodes on 
the Windshield Which are in thermal contact With it is 
measured. 

[0006] Detection of other coatings than those caused by 
moisture and detection of coatings on the surface opposite 
the sensor cannot be realiZed With methods of this previ 
ously knoWn type. 

[0007] In addition, a device and a method for detecting the 
presence and the relative position of coatings on a translu 
cent pane are knoWn from US. Pat. No. 4,867,561. Here, an 
optical sensor array With light from various light sources is 
applied, Wherein these lights sources are arranged in tWo 
roWs in order to be able to focus light re?ected at various 
boundary surfaces of the pane uniformly on the sensor array. 
The presence of coatings is evaluated by means of the 
intensity of the light re?ections caused by the various light 
sources, Wherein, in order to normaliZe the absolute inten 
sities, a region of sensor arrays is included that are not 
assigned to any light source. 

[0008] Because of the number of light sources used in this 
method, both the device and the method are very eXpensive. 
Thus, the light sources involve a signi?cant component cost, 
not only because of the number of light sources, but also 
because light sources must be chosen that generate approXi 
mately equal light intensities under equal poWer in order for 
the method based on intensity values to be implemented. 
OtherWise, the method must provide for a balancing of light 
sources of unequal intensity by individual adjustment of 
poWer to the light sources. 

SUMMARY OF THE INVENTION 

[0009] Starting from the state of the art, the present 
invention is based on the problem of providing a device and 
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method With Which, despite its loWer cost, is able to detect 
and localiZe any diffuse re?ecting coating Without contact 
and thus avoid the problems discussed above. 

[0010] According to the invention, the problem concern 
ing the method is solved by a process for the detection and 
localiZation of diffuse re?ecting coatings on a translucent 
pane through the use of an optical sensor array that contains 
a receiving unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Additional particularly advantageous embodiments 
of the object according to the invention Will be explained 
using the embodiment eXample represented in the draWings. 

[0012] ShoWn are: 

[0013] FIG. 1, a schematic representation of a device 
according to the invention to illustrate the relationships in a 
pane that is dry and clean on both sides; 

[0014] FIG. 2, a schematic representation of a device 
according to the invention to illustrate the relationship When 
a coating is present on the outer side of the pane or the side 
aWay from the sensor; and 

[0015] FIG. 3, a schematic representation of a device 
according to the invention to illustrate the relationship When 
a coating is present on the inner side of the pane or the side 
facing the sensor. 

DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENT(S) 

[0016] As can be seen from FIG. 1, a ?rst part 2a of the 
beam 2 emitted from a light source 1, and re?ected by the 
surface 3‘ of the pane 3 called the inner surface beloW 
incident on the receiving unit 4. Through this ?rst part 2a of 
the beam, a ?rst image 8 of the light source 1 is formed at 
point 8‘ in the plane of the sensor array 7 by means of display 
optics including a diaphragm 5 and a collecting lens 6. 

[0017] A second part 2b of the beam is refracted at the 
surface 3‘ and penetrates into the pane 3. At the opposite 
surface 3“ of the pane 3, also called the outer surface beloW, 
a part 2c of the beam is re?ected, from Where, in turn, a part 
2d, after another refraction at the ?rst surface 3‘, arrives at 
the receiving unit 4 and generates there a second image 9 of 
the light source 1 at point 9‘ in the plane of the sensor array 
7. 

[0018] As shoWn by FIG. 2, With a coating 10 on the outer 
side 3“, a sharp image 8 of the light source 1 is received, in 
contrast, only at point 8‘, Which is generated on the inner side 
3‘ by the part 2a of the beam 2. On the outer side 3“ of the 
pane, the beam 2b that penetrates into the pane is scattered 
back diffusely or ampli?ed and passes to the outside. The 
part 2d‘ of the beam 2c‘ that is radiated back diffusely, Which 
still reaches the receiving unit 4 after another refraction at 
surface 3‘, is no longer able to generate a sharp image of the 
light source 1 at point 9‘, but only a blurred light spot 9a, 
Which can be distinguished unambiguously from the sharp 
image 9 by means of the intensity pro?le at its edges, i.e., 
especially by means of the ?at slope of this pro?le, in the 
case shoWn in FIG. 1. 

[0019] The behavior is similar in the situation shoWn in 
FIG. 3 of a coating 11 on the inner surface 3‘, but in this case 
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a diffuse scattering of the beam 2 occurs at this surface 3‘. 
The part 2a‘ of the beam that goes from the inner side 3‘ of 
the pane to the receiving unit 4 no longer generates a sharp 
image of the light source 1 at point 8‘, but only a blurred light 
spot 8a, Which, like the situation described previously for 
the light spot 9a FIG. 2, and can be distinguished from the 
sharp image 8 in the case shoWn in FIG. 1 by means of the 
intensity pro?le at its edges. The part 2d‘ of the beam 2 that 
reaches the receiving unit 4 after re?ection at the outer side 
3“ of the pane and repeated diffuse scattering at the inner 
side 3‘ has lost so much of its original intensity and char 
acteristic direction that no cohesive localiZable light spot is 
even formed at point 9‘ in the plane of the sensor array 7. 

[0020] The method according to the invention for evalu 
ating the status of a coating on a pane (3) evaluates the 
intensity pro?le currently emitted by the sensor array (7), at 
which time it is compared With the intensity pro?le expected 
at the knoWn points (8‘,9‘), Which has been stored as a 
reference for the state Without a coating in order to draW a 
conclusion about the status of the coating described above 
from changes in the pro?le. 

[0021] When the aforementioned method and device are 
used in a vehicle, an action control connected after it can 
trigger various actions on the basis of the eXisting status of 
the vehicle, such as applying the air-conditioning system to 
remove the ?lrn of moisture on the inside of the pane and/or 
the Windshield Wipers to remove moisture from the exterior 
side of the pane. 

What is claimed is: 
1. Arnethod for detecting and localiZing coatings on inner 

and outer surfaces of a translucent pane using a light source 
and an optical sensor array each positioned adjacent the 
inner side of the translucent pane, the method comprising: 

transmitting a light beam from the light source to the 
translucent pane; 

focusing a ?rst light beam part re?ected from the inner 
surface of the translucent pane to form a ?rst image on 
the optical sensor array; 

focusing a second light beam part re?ected from the outer 
surface of the translucent pane to form a second image 
on the optical sensor array; 

cornparing an intensity pro?le of the ?rst image to a ?rst 
reference intensity pro?le indicative of the absence of 
coatings on the inner surface of the translucent pane; 

cornparing an intensity pro?le of the second image to a 
second reference intensity pro?le indicative of the 
absence of coatings on the outer surface of the trans 
lucent pane; 

generating a ?rst signal indicative of the absence of 
coatings on the inner and outer surfaces of the trans 
lucent pane if the intensity pro?le of the ?rst irnage 
matches the ?rst reference intensity pro?le and the 
intensity pro?le of the second image matches the 
second reference intensity pro?le; 

generating a second signal indicative of the absence of 
coatings on the inner surface of the translucent pane 
and the presence of coatings on the outer surface of the 
translucent pane if the intensity pro?le of the ?rst 
irnage matches the ?rst reference intensity pro?le and 
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the intensity pro?le of the second image is different 
than the second reference intensity pro?le; and 

generating a third signal indicative of the presence of 
coatings on the inner surface of the translucent pane if 
the intensity pro?le of the ?rst image is different than 
the ?rst reference intensity pro?le. 

2. The method of claim 1 Wherein: 

cornparing includes cornparing slopes of the intensity 
pro?les of the ?rst and second images to slopes of the 
?rst and second reference intensities. 

3. The method of claim 1 further comprising: 

performing an action in response to generation of the 
second or third signal. 

4. The method of claim 3 Wherein: 

perforrning includes operating an air-conditioning system 
arranged on the inner side of the translucent pane in 
response to the second signal being generated. 

5. The method of claim 3 Wherein: 

perforrning includes operating a Windshield Wiper systern 
arranged on the outer side of the translucent pane in 
response to the third signal being generated. 

6. The method of claim 1 Wherein: 

the translucent pane is an automobile Windshield. 

7. A device for detecting and localiZing coatings on inner 
and outer surfaces of a translucent pane, the device corn 
prising: 

a light source positioned adjacent the inner surface of the 
translucent pane, the light source operable for trans 
rnitting a light beam to the translucent pane; 

an optical sensor array positioned adjacent the inner side 
of the translucent pane; and 

a receiving unit for focusing a ?rst light beam part 
re?ected from the inner surface of the translucent pane 
to form a ?rst image on the optical sensor array and for 
focusing a second light beam part re?ected from the 
outer surface of the translucent pane to form a second 
image on the optical sensor array; 

Wherein the receiving unit cornpares an intensity pro?le of 
the ?rst image to a ?rst reference intensity pro?le 
indicative of the absence of coatings on the inner 
surface of the translucent pane and compares an inten 
sity pro?le of the second image to a second reference 
intensity pro?le indicative of the absence of coatings on 
the outer surface of the translucent pane; 

Wherein the receiving unit generates a ?rst signal indica 
tive of the absence of coatings on the inner and outer 
surfaces of the translucent pane if the intensity pro?le 
of the ?rst irnage matches the ?rst reference intensity 
pro?le and the intensity pro?le of the second image 
matches the second reference intensity pro?le; 

Wherein the receiving unit generates a second signal 
indicative of the absence of coatings on the inner 
surface of the translucent pane and the presence of 
coatings on the outer surface of the translucent pane if 
the intensity pro?le of the ?rst irnage matches the ?rst 
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reference intensity pro?le and the intensity pro?le of 
the second image is different than the second reference 
intensity pro?le; 

Wherein the receiving unit generates a third signal indica 
tive of the presence of coatings on the inner surface of 
the translucent pane if the intensity pro?le of the ?rst 
image is different than the ?rst reference intensity 
pro?le. 

Nov. 15, 2001 

8. The device of claim 7 Wherein: 

the light source includes a light-emitting diode. 
9. The device of claim 7 Wherein: 

the light beam transmitted by the light source is an 
infrared light beam. 

* * * * * 


