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Surface Treatment Device and Base Station 

Area of Technology 

[0001] The invention initially relates to a surface 

treatment device, in particular to a cleaning robot, with 

at least one optical device element and an evaluation unit. 

[0002] In addition, the invention also relates to a base 

station for connection with a surface treatment device for 

servicing activities, in particular for cleaning the 

surface treatment device and/or charging an accumulator of 

the surface treatment device, wherein the base station has 

at least one optical base element and an evaluation unit. 

[0003] The invention further relates to a system 

comprised of a surface treatment device, in particular a 

cleaning robot, and a base station for connection with the 

surface treatment device for servicing activities, in 

particular for cleaning the surface treatment device and/or 

charging an accumulator of the surface treatment device, 

wherein the surface treatment device has at least one 

optical device element, and wherein the base station has at 

least one optical base element designed to interact with 

the optical device element. 

[0004] And finally, the invention also relates to a 

method for operating such a surface treatment device and/or 

such a base station, wherein at least one optical device 

element of the surface treatment device and/or at least one 

optical base element of the base station interact with each 

other and/or with an external element. 



Prior Art 

[0005] Surface treatment devices and base stations of 

the aforementioned type are sufficiently known in prior 

art. The surface treatment device can be connected with the 

base station, for example to empty and clean a dust chamber 

of the surface treatment device, charge an accumulator of 

the surface treatment device, or the like. For example, if 

the surface treatment device is a cleaning robot, in 

particular a wiping and/or vacuuming robot, it can be 

started by the base station independently, if needed. In 

other cases, a user can connect the surface treatment 

device with the base station manually, so as to perform the 

aforementioned servicing activities. 

[0006] For example, the surface treatment device and 

base station have corresponding optical elements, which in 

the simplest case are designed to detect the presence of 

the surface treatment device on the base station or measure 

a distance between the surface treatment device and the 

base station. For example, one of the optical elements can 

also be part of a laser triangulation system of the surface 

treatment device. 

[0007] For example, publication DE 10 2008 014 912 Al 

discloses a surface treatment device with such an optical 

triangulation system, which provides several optical 

elements for obstacle detection. Among other things, the 

optical elements contain a light source and a sensor for 

the light beams reflected by a measured object. 

Summary of the Invention 

[0008] Proceeding from the above, the object of the 

invention is to further develop the surface treatment 

device and/or the base station in such a way as give added 

value to the user through additional functionalities. 
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[0009] As a solution, the invention initially proposes a 

surface treatment device of the aforementioned type, in 

which the optical device element is designed to interact 

with an external element in such a way that light emitted 

by the optical device element is at least partially 

reflected to an optical device element by the external 

element, wherein, while the optical device element and 

external element interact for purposes of detecting the 

presence of smoke between the optical device element and 

external element, the evaluation unit is designed to 

evaluate a measuring signal received from the optical 

device element for a change in the signal amplitude over 

time, and trigger an alarm signal once a defined threshold 

has been passed. 

[0010] The optical device elements of the surface 

treatment device and the external elements thus comprise a 

smoke sensor, wherein the measuring signal received by one 

of the optical device elements is evaluated over a defined 

timespan, in particular continuously, by the evaluation 

unit, wherein the evaluation unit detects a change in 

signal amplitude, and given an excessive change as defined 

by a threshold, determines the presence of smoke between 

the optical device elements of the surface treatment device 

and the external element, and thereupon prompts an alarm 

system to output an alarm signal (fire alarm). Among other 

things, the device elements can in particular have at least 

one light source and one sensor. For example, the latter 

can also be connected to yield a shared transceiver unit. 

The external element is preferably a mirror, in the 

simplest case a surface that at least partially reflects 

the emitted light, for example a partial surface area of a 

wall or piece of furniture. However, the external element 

can preferably also be an optical base element of a base 

station, for example a partially reflective surface of the 

housing of the base station or also an optical mirror 
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arranged inside of the housing. The light emitted by the 

optical device element is here reflected by means of the 

external element, i.e., the reflective surface or optical 

mirror, to another optical device element of the surface 

treatment device. In the absence of smoke, the optical 

device element preferably receives the radiated light of 

the light source nearly completely, but in the presence of 

smoke, it receives a measuring signal with a contrastingly 

diminished signal amplitude. A currently measured signal 

amplitude is here always compared with a reference signal 

amplitude common for the absence of smoke, wherein the 

presence of smoke is inferred when the value drops below a 

defined threshold. Based upon the detection result, the 

evaluation unit can then relay a signal to an alarm unit of 

the surface treatment device, a base station or also a home 

alarm system, whereupon the latter transmits an optical 

and/or acoustic alarm signal to the user of the surface 

treatment device, an emergency call center or the like. 

[0011] It is proposed that the optical device element be 

a light source, preferably a diode, especially preferably a 

laser diode. It makes sense to use a diode or laser diode 

as the light source, since it can be easily integrated into 

an electric circuit, and is especially small and cost 

effective. Another advantage to the laser diode is the 

spatially coherent light emission, so that the emitted 

light is bundled even over greater distances and propagates 

without expanding, which could otherwise lead to a change 

in the signal amplitude measured by the sensor, and hence 

to a misinterpretation of the measuring signal. 

[0012] It is proposed that the light source be an 

element of a distance measuring device, in particular a 

triangulation measuring device, of the surface treatment 

device. The light radiation required for detecting smoke 

can thus be emitted by a light source of the surface 

treatment device, which apart from that is also used to 
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measure distance and/or detect obstacles. As a consequence, 

it is not necessary to arrange a separate light source on 

.he surface treatment device to provide the smoke sensor. 

Rather, the light source of the surface treatment device, 

for example which is not required for measuring distance or 

measuring obstacles with the surface treatment device in 

the idle state, can be used for detecting smoke. 

Alternatively, a clocked, alternating use of the light 

source over time can be provided for smoke measurement and 

distance measurement/obstacle detection. 

[0013] It is also proposed that the optical device 

element be a sensor, in particular a photodiode or a camera 

chip. Particularly suited as the sensor is a cost-

effective, mass-produced component, for example a 

photodiode or camera chip. The latter can especially 

preferably be integrated into an electronic conductor 

structure of the surface treatment device. 

[0014] Apart from the surface treatment device proposed 

above, the invention also proposes a base station of the 

aforementioned type, whose optical base element is designed 

to interact with an external element in such a way that 

light emitted by the optical base element is reflected by 

means of the external element at least partially to an 

optical base element, wherein, while the optical base 

element and external element interact for purposes of 

detecting the presence of smoke between the optical base 

element and external element, the evaluation unit is 

designed to evaluate a measuring signal received from the 

optical device element for a change in the signal amplitude 

over time, and trigger an alarm signal once a defined 

threshold has been passed. 

[0015] The optical base elements of the base station and 

the external element together comprise a smoke sensor, 

wherein the measuring signal received by one of the optical 
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base elements is evaluated by the evaluation unit over a 

defined timespan, in particular continuously, wherein the 

evaluation unit detects a change in signal amplitude, and 

given an excessive change as defined by a threshold, 

determines the presence of smoke between the optical base 

elements of the base station and the external element, and 

thereupon prompts an alarm system to output an alarm signal 

(fire alarm). Among other things, the optical base elements 

can in particular have at least one light source and one 

sensor. The latter can be connected to yield a shared 

transceiver unit. The external element is preferably a 

mirror, in the simplest case a surface that at least 

partially reflects the emitted light, for example a partial 

surface area of a wall or piece of furniture. However, the 

external element can preferably also be an optical device 

element of a surface treatment device, for example a 

partially reflective surface of the housing of the surface 

treatment device or also an optical mirror arranged inside 

of the housing. The light emitted by the optical base 

element is here reflected by means of the external element, 

i.e., the reflective surface or optical mirror, to the 

additional optical base element. In the absence of smoke, 

the optical base element preferably receives the radiated 

light of the light source nearly completely, but in the 

presence of smoke, it receives a measuring signal with a 

contrastingly diminished signal amplitude. A currently 

measured signal amplitude is here always compared with a 

reference signal amplitude common for the absence of smoke, 

wherein the presence of smoke is inferred when the value 

drops below a defined threshold. Based upon the detection 

result, the evaluation unit can then relay a signal to an 

alarm unit of the base station, the surface treatment 

device or also a home alarm system, whereupon the latter 

transmits an optical and/or acoustic alarm signal to the 

user of the base station, an emergency call center or the 

like. 
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[0016] It is proposed that the optical base element be a 

light source, preferably a diode, especially preferably a 

laser diode. It makes sense to use a diode or laser diode 

as the light source, since it can be easily integrated into 

an electric circuit, and is especially small and cost 

effective. Another advantage to the laser diode is the 

spatially coherent light emission, so that the emitted 

light is bundled even over greater distances and propagates 

without expanding, which could otherwise lead to a change 

in the signal amplitude measured by the sensor, and hence 

to a misinterpretation of the measuring signal. 

[0017] It is further proposed that the optical base 

element be a sensor, in particular a photodiode or a camera 

chip. Particularly suited as the sensor is a cost-

effective, mass-produced component, for example a 

photodiode or camera chip. The latter can especially 

preferably be integrated into an electronic conductor 

structure of the base station. 

[0018] Also proposed apart from the surface treatment 

device and base station is a system comprised of a surface 

treatment device and base station in which at least one 

optical device element and/or one optical base element has 

allocated to it an evaluation unit, which is designed, 

while the optical elements interact for purposes of 

detecting the presence of smoke between the optical device 

element and optical base element, to evaluate a measuring 

signal received from an optical device element and/or 

optical base element for a change in the signal amplitude 

over time, and trigger an alarm signal once a defined 

threshold has been passed. 

[0019] The optical elements of the surface treatment 

device and base station thus comprise a smoke sensor, 

wherein the measuring signal received by one of the optical 

elements is evaluated over a defined timespan, in 



- 8 -

particular continuously, by the evaluation unit, wherein 

the evaluation unit detects a change in signal amplitude, 

and given an excessive change as defined by a threshold, 

determines the presence of smoke between the optical device 

element of the surface treatment device and the optical 

base element of the base station, and thereupon prompts an 

alarm system to output an alarm signal (fire alarm). Among 

other things, the optical elements can in particular have 

at least one light source, mirror and/or a sensor. 

[0020] Various optical arrangements are basically 

possible for detecting the presence of smoke. In a first 

arrangement, a sensor receiving the measuring signal can be 

situated in the optical beam path of the light source 

(i.e., in the main propagation direction of light), for 

example, so that the sensor receives the light radiated by 

the light source directly and preferably completely in the 

absence of smoke, and in the presence of smoke, it receives 

a measuring signal with a contrastingly diminished signal 

amplitude. In a second arrangement, the sensor can be 

situated outside of the optical beam path of the radiation 

emitted by the light source, so as to measure scattered 

light outside of the optical beam path. The signal 

amplitude is usually zero in the absence of smoke (or other 

objects), while given the presence of smoke, the radiation 

emitted by the light source is scattered on the smoke (or 

on the smoke particles), and can hit the optical sensor(s). 

In both the first and second arrangements, a currently 

measured signal amplitude is here always compared with a 

reference signal amplitude common for the absence of smoke, 

wherein the presence of smoke is inferred if a value drops 

below (first arrangement) or rises above (second 

arrangement) a defined threshold. The evaluation unit can 

then relay a signal to an alarm unit of the surface 

treatment device, a base station or also a home alarm 

system, whereupon the latter transmits an optical and/or 
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acoustic alarm signal to the user of the surface treatment 

device, an emergency call center or the like. 

[0021] It is proposed that the optical elements be 

arranged on the surface treatment device and base station 

in such a way that a distance between the optical device 

element and optical base element measure roughly 1 cm to 20 

cm during an interaction. On the one hand, this distance is 

measured in such a way as to leave enough of a distance 

between the optical element of the surface treatment device 

and optical element of the base station, into which smoke 

arising during a fire can penetrate. On the other hand, the 

distance is thus on an order of magnitude that ensures as 

loss-free a transmission of the radiation emitted by a 

light source to another optical element, e.g., a sensor. In 

order to allow such a distance between the optical elements 

of the surface treatment device and the base station even 

given contact between the surface treatment device and base 

station, the optical elements are arranged accordingly on 

the surface treatment device or base station. An 

interaction between the optical elements can basically take 

place either given contact between the surface treatment 

device and base station, or given a distance between the 

surface treatment device and base station that corresponds 

to a position of the surface treatment device not located 

on the base station. For example, the surface treatment 

device can stand freely in front of the base station, i.e., 

not contact the base station, and thereby provide a 

distance of roughly 1 cm to 20 cm between the optical 

component of the surface treatment device and the optical 

base element of the base station. However, it is 

advantageous that the surface treatment device be in 

contact with the base station while forming the 

advantageous distance, so that the function as a smoke 

sensor can also be simultaneously accompanied by the 

implementation of servicing activities, such as charging an 
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accumulator or cleaning a dust chamber of the surface 

treatment device. 

[0022] It is proposed that the optical device element or 

optical base element be a light source, preferably a diode, 

especially preferably a laser diode. It makes sense to use 

a diode or laser diode as the light source, since it can be 

easily integrated into an electric circuit, and is 

especially small and cost effective. Another advantage to 

the laser diode is the spatially coherent light emission, 

so that the emitted light is bundled even over greater 

distances and propagates without expanding, which could 

otherwise lead to a change in the signal amplitude measured 

by the sensor, and hence to a misinterpretation of the 

measuring signal. 

[0023] The light source is advantageously an element of 

a distance measuring device, in particular a triangulation 

measuring device, of the surface treatment device. The 

distance measuring devices, in particular triangulation 

measuring devices, employed in surface treatment devices 

usually already utilize laser diodes, so that the 

aforementioned advantages can be achieved. The light 

radiation required for detecting the presence of smoke can 

basically be provided either by an optical element of the 

surface treatment device or by an optical element of the 

base station. However, use is especially preferably made of 

a light source of the surface treatment device which apart 

from that can also be used to measure distance and/or 

detect obstacles. As a consequence, it is not necessary to 

arrange a separate light source on the surface treatment 

device or base station to provide the smoke sensor 

configuration. Rather, the light source of the surface 

treatment device, which at times is not needed for distance 

measurement or obstacle detection, for example with the 

surface treatment device present in or on the base station, 

can be used for smoke detection. 
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[0024] Alternatively, however, the light source can also 

be an optical element of the base station, i.e., an optical 

base element, which corresponds with an optical element of 

the surface treatment device. In this case, light is not 

radiated from the surface treatment device, but rather from 

the base station. This can be especially advantageous, 

since the base station is usually a stationary device, 

which is connected to an electrical supply of a building, 

and need not be operated via an accumulator. 

[0025] It is proposed that the optical base element or 

optical device element be a sensor, in particular a 

photodiode or camera chip. According to the invention, 

either the base station or the surface treatment device can 

thus have the sensor for detecting the signal amplitude. 

For example, it can be provided that the surface treatment 

device have a light source, and the base station a sensor, 

or vice versa, that the surface treatment device have the 

sensor and the base station the light source corresponding 

thereto. Particularly suited as the sensor is a cost-

effective, mass-produced component, for example a 

photodiode or camera chip. The latter can especially 

preferably be integrated into an electronic conductor 

structure of the surface treatment device or base station. 

[0026] It is further proposed that the optical base 

element or optical device element be a mirror for at least 

partially reflecting the light emitted by the optical 

device element or optical base element. In this case, 

either the surface treatment device or alternatively the 

base station has both the light source and the sensor. The 

light radiation emitted by the light source is here only 

reflected on the mirror of the base station or surface 

treatment device, so that the optical element in this case 

can be completely passive in design, and requires no power 

supply. For example, this is advantageous where active 
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optical components (light source, sensor) are not to place 

an additional load on an accumulator. The mirror for 

reflecting the radiation can be a separate optical element 

of the surface treatment device or base station. 

Alternatively, however, a surface of the base station or 

surface treatment device can have a reflecting surface, in 

particular be coated with a reflective layer. It here goes 

without saying that the reflectance of the mirror surface 

corresponds to the wavelength of the emitted radiation. 

0027] The invention further also proposes a method for 

operating a surface treatment device and/or a base station, 

wherein at least one optical device element of the surface 

treatment device and/or at least one optical base element 

of the base station interact with each other and/or with an 

external element, wherein the optical elements are spaced a 

distance apart from each other for purposes of interacting, 

wherein the optical device element or the optical base 

element emits light, which is received by the optical base 

element or the optical device element, or reflected by the 

optical base element or optical device element or external 

element to the optical device element or optical base 

element, wherein an evaluation unit of the surface 

treatment device or base station evaluates the measuring 

signal received by means of the optical device element or 

optical base element for purposes of detecting the presence 

of smoke between the optical device element and optical 

base element, or between the external element and optical 

device element or optical base element for a change in the 

signal amplitude over time, and triggers an alarm signal 

once a defined threshold has been passed. 

[0028] As a consequence, the method according to the 

invention (along with the aforementioned system) can be set 

to essentially two functionalities. In a first 

functionality, an optical element of the surface treatment 

device emits light, which is detected by an optical element 
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of the base station or vice versa. In a second 

functionality, two optical elements both situated either on 

the surface treatment device or on the base station handle 

both emitting and detecting a light signal, while a 

corresponding optical element of the base station/surface 

treatment device or another external element acts only as a 

mirror, which reflects the light emitted by the optical 

element of the surface treatment device or base station 

back to an optical element of the surface treatment device 

or base station. The sensor is here advantageously arranged 

in proximity to the light source, so that the opposed light 

signals lie spatially close together. 

[0029] Finally proposed is a use of the surface 

treatment device according to the invention, the base 

station according to the invention or the system comprised 

of a surface treatment device and base station according to 

the invention as a smoke sensor. 

Brief Description of the Drawings 

[0030] The invention will be described fn more detail 

below based on exemplary embodiments. Shown on: 

Fig. 1 is a system comprised of a surface treatment 

device and a base station in a room situation, 

Fig. 2 is the room situation according to Fig. 1 with 

smoke developing due to fire, 

Fig. 3 is a top view of the system according to the 

invention, 

Fig. 4 is a schematic view of a system according to a 

first embodiment without the presence of smoke, 
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is the system according to Fig. 4 in the presence 

of smoke, 

is a system according to a second embodiment 

without the presence of smoke, 

is the system according to Fig. 6 in the presence 

of smoke, 

is a system according to a third embodiment 

without the presence of smoke, 

is the system according to Fig. 8 in the presence 

of smoke, 

is a system according to a fourth embodiment 

without the presence of smoke, 

is the system according to Fig. 10 in the 

presence of smoke, 



Description of the Embodiments 

[0031] Fig. 1 shows a system comprised of a surface 

treatment device 1 and a base station 2, which is in a 

usual room situation. The surface treatment device 1 is 

here only exemplarily designed as a self-propelled cleaning 

robot. The base station 2 is not self-propelled, but can be 

freely placed inside of the room by a user of the system. 

[0032] The surface treatment device 1 has an optical 

device element 3, which is arranged on the upper side of 

the surface treatment device 1, and an evaluation unit 5, 

which has a microprocessor and data memory. The base 

station 2 has an optical base element 4 and an evaluation 

unit 5, potentially along with additional components (not 

shown), for example which serve to charge an accumulator of 

the surface treatment device 1, clean a dust chamber of the 

surface treatment device 1 or the like. 

[0033] In the illustration shown, the surface treatment 

device 1 is arranged in direct contact with the base 

station 2, i.e., connected with the base station 2. The 

surface treatment device 1 and base station 2 have 

correspondingly shaped partial housing areas, so that the 

surface treatment device 1 can move into a partial area of 

he base station 2. In this position, the optical elements 

3, 4 are spaced a distance x apart from each other. While 

arranging the surface treatment device 1 on the base 

station 2, the surface treatment device 1 does not perform 

any surface treatment tasks. Rather, servicing activities 

are potentially performed on the surface treatment device 1 

by means of the base station 2. 

[0034] As explained below, the surface treatment device 

1 and base station 2 in this position also interact as a 

smoke sensor (without it being ruled out that the system 

can also function as a smoke sensor with the surface 
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treatment device 1 and base station 2 in a separated 

state). 

[0035] For purposes of detecting the presence of smoke 

between the optical device element 3 and optical base 

element in the smoke sensor function, a light signal 

emitted by one of the optical elements 3, 4 is received by 

another optical element 3, 4, and evaluated by an 

evaluation unit 5 of the surface treatment device 1 and/or 

base station 2 for a change in signal amplitude (or light 

intensity) over time. A value that rises above or drops 

below a defined threshold triggers an alarm signal, which 

indicates the presence of smoke, i.e., in particular the 

occurrence of a home fire. The optical element 3, 4, which 

serves as a sensor, continuously receives a measuring 

signal and continuously compares it with a threshold stored 

in a data memory, so that the presence of smoke can be 

determined without any significant time delay. Yet another 

alarm system 6 is here located in one of the rooms, which 

is designed to communicate with the evaluation unit 5 of 

the surface treatment device 1 or base station 2, and can 

relay the alarm system to an external emergency call 

center, a mobile device of the user or the like. 

[0036] Fig. 2 shows the room situation described above 

when a fire has broken out inside of a room. Smoke here 

develops 7, i.e., smoke is present inside of the rooms. The 

smoke 7 also reaches the site at which the inventive system 

comprised of the surface treatment device 1 and base 

station 2 is located. The smoke 7 penetrates at least 

partially between the optical device element 3 of the 

surface treatment device 1 and the optical base element 4 

of the base station 2, which are here spaced apart from 

each other by a distance x of approx. 20 cm. 

[0037] Fig. 3 presents a top view of the system 

comprised of a surface treatment device 1 and base station 
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2. Visible is the correspondingly shaped configuration of a 

partial housing area of the surface treatment device 1 and 

a partial housing area of the base station 2. 

[0038] Three different embodiments for the system 

comprised of a surface treatment device 1 and base station 

2 will now be introduced below. 

[0039] Fig. 4 and 5 show a first embodiment of the 

invention, in which the surface treatment device 1 has two 

optical device elements 3, specifically a light source and 

an optical sensor. The base station 2 has an optical 

element 4, which here is an optical mirror. The 

functionality in this embodiment variant is such that the 

light source of the surface treatment device 1 continuously 

emits a light signal, which is directed at the mirror of 

the base station 2. The light is reflected back by the 

mirror, and hits the sensor of the surface treatment device 

1. The signal amplitude of the signal received by the 

sensor is schematically depicted on the figure. Fig. 5 

shows the system on Fig. 4 in a situation in which smoke 7 

is present in the optical beam path between the optical 

device elements 3 of the surface treatment device 1 and the 

optical base element 4 of the base station 2. In this 

situation, the light emitted by the light source of the 

surface treatment device 1 is at least partially scattered 

by the smoke 7, so that the corresponding light component 

can no longer get to the optical base element 4 of the base 

station 2. Therefore, the mirror reflects a light component 

with a lower signal amplitude by comparison to a situation 

in which no smoke 7 is present. In addition, this reflected 

light component in turn also hits the smoke 7 and is 

scattered a second time, so that the signal amplitude 

measured by the sensor of the surface treatment device 1 is 

lower overall than the signal amplitude measured in the 

situation according to Fig. 4. During the measuring 

process, the sensor of the surface treatment device 1 
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continuously relays information about the signal amplitude 

to the evaluation unit 5 of the surface treatment device 1. 

The evaluation unit 5 compares this signal amplitude with a 

reference signal amplitude, which essentially corresponds 

to the signal amplitude of the light signal emitted by the 

light source. If the signal amplitude currently measured by 

the sensor drops below the reference signal amplitude by a 

specific percentage (threshold), the presence of smoke 7 is 

inferred. For example, the defined threshold can be 10 

percent lower than the reference signal amplitude that can 

be measured in the absence of smoke 7. When this defined 

threshold is dropped below, the evaluation unit 5 sends 

information to the alarm system 6, which thereupon emits an 

alarm signal. This alarm signal can be an optical and/or 

acoustic signal. An emergency call center can 

advantageously also be informed about the fire. 

[004 0] Fig. 6 and 7 shows a second embodiment of the 

invention, in which the surface treatment device 1 only has 

a single optical device element 3, and in which the base 

station 2 has two optical base elements 4. The two optical 

base elements 4 are a light source and a light sensor. The 

optical device element 3 is a mirror allocated to the 

surface treatment device 1. Apart from that, the invention 

in this second embodiment functions similarly to the 

embodiment according to Fig. 4 and 5. 

[0041] Even if this is not explicitly described as 

another embodiment, it goes without saying that, similarly 

to the embodiments illustrated on Fig. 4 to 7, an external 

element such as a reflecting partial surface area of a 

wall, piece of furniture or the like can also be used as a 

mirror or reflecting surface. The optical device elements 3 

of the surface treatment device 1 or the optical base 

elements 4 of the base station 2 can then interact with 

this partial surface area, so that the surface treatment 

device 1 according to Fig. 4 and 5 can work as a smoke 
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sensor even without the base station 2, or the base station 

2 according to Fig. 6 and 7 can work as a smoke sensor even 

without the surface treatment device 1. 

[0042] Fig. 8 and 9 present a third embodiment of the 

invention, in which the surface treatment device 1 has an 

optical device element 3, namely a light source, and the 

base station 2 has an optical base element 4, namely a 

sensor. The light emitted by the light source of the 

surface treatment device 1 is thus detected by the sensor 

of the base station 2. Without the presence of smoke 7 

between the light source and sensor, the measuring signal 

of the sensor has the signal amplitude shown on Fig, 8. 

Fig. 9 depicts the situation given the presence of smoke 7 

between the light source and sensor. The light emitted by 

the light source is here scattered on the smoke 7, and only 

a slight portion thereof can still get to the sensor of the 

base station 2. The signal amplitude of the measuring 

signal is thus lower than the reference signal amplitude 

without the presence of smoke 7. The diminished signal 

amplitude is shown on Fig. 9. The evaluation unit 5 of the 

base station 2 allocated to the sensor compares the current 

signal amplitude with the stored reference signal 

amplitude, and can infer the presence of smoke 7 if a 

defined threshold has been dropped below. Otherwise, an 

alarm signal is also triggered. 

[0043] Finally, Fig. 10 and 11 present a fourth 

embodiment of the invention, in which the base station 2 

only has an optical base element 4, namely a sensor, which 

due to its position can only detect a signal given the 

presence of smoke 7 between the light source of the surface 

treatment device 1 and the sensor. In this embodiment, the 

sensor is arranged outside of the optical axis of the light 

emitted by the light source, so that it cannot receive a 

light component without the presence of smoke 7 (Fig. 10), 

and in the presence of smoke 7 receives a scattered light 
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component whose signal amplitude is unequal to zero (Fig. 

11). In the process, of course, light is not only scattered 

in the direction of the sensor, but rather diffusely 

radiated. The functionality is here based on the fact that, 

due to its position outside of the optical axis, the sensor 

can only receive the light of the light source if it is 

scattered on smoke proceeding from the light source, and 

thus gets in the direction of the sensor. As a consequence, 

the signal amplitude of the measuring signal is usually 

zero, i.e., in the absence of smoke 7, while the signal 

amplitude has a value unequal to zero in the presence of 

smoke 7, which is recognized as the presence of smoke 7 if 

a defined threshold is exceeded. An alarm is then triggered 

as described previously. 
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Reference List 

1 Surface treatment device 

2 Base station 

3 Optical device element 

4 Optical base element 

5 Evaluation device 

6 Alarm system 

7 Smoke 

x Distance 
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CLAIMS 

1. A surface treatment device (1), in particular a 

cleaning robot, with at least one optical device 

element (3) and an evaluation unit (5), characterized 

in that the optical device element (3) is designed to 

interact with an external element in such a way that 

light emitted by the optical device element (3) is at 

least partially reflected to an optical device element 

(3) by the external element, wherein, while the 

optical device element (3) and external element 

interact for purposes of detecting the presence of 

smoke (7) between the optical device element (3) and 

external element, the evaluation unit (5) is designed 

to evaluate a measuring signal received from the 

optical device element (3) for a change in the signal 

amplitude over time, and trigger an alarm signal once 

a defined threshold has been passed. 

2. The surface treatment device (1) according to claim 1, 

characterized in that the optical device element (3) 

is a light source, preferably a diode, especially 

preferably a laser diode. 

3. The surface treatment device (1) according to claim 2, 

characterized in that the light source is an element 

of a distance measuring device, in particular a 

triangulation measuring device, of the surface 

treatment device (1). 

4. The surface treatment device (1) according to one of 

the preceding claims, characterized in that the 

optical device element (3) is a sensor, in particular 

a photodiode or a camera chip. 

5. A base station (2) for connection with the surface 

treatment device (1) for servicing activities, in 
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particular for cleaning the surface treatment device 

(1) and/or charging an accumulator of the surface 

treatment device (1), wherein the base station (2) has 

at least one optical base element (4) and an 

evaluation unit (5), characterized in that the optical 

base element (4) is designed to interact with an 

external element in such a way that light emitted by 

the optical base element (4) is at least partially 

reflected to an optical base element (4) by the 

external element, wherein, while the optical base 

element (4) and external element interact for purposes 

of detecting the presence of smoke (7) between the 

optical base element (4) and external element, the 

evaluation unit (5) is designed to evaluate a 

measuring signal received from the optical base 

element (4) for a change in the signal amplitude over 

time, and trigger an alarm signal once a defined 

threshold has been passed. 

6. The base station (2) according to claim 5, 

characterized in that the optical base element (4) is 

a light source, preferably a diode, especially 

preferably a laser diode. 

7. The base station according to claim 5 or 6, 

characterized in that the optical base element (4) is 

a sensor, in particular a photodiode or a camera chip. 

8. A system comprised of a surface treatment device (1), 

in particular a cleaning robot, and a base station (2) 

for connection with the surface treatment device (1) 

for servicing activities, in particular for cleaning 

the surface treatment device (1) and/or charging an 

accumulator of the surface treatment device (1), 

wherein the surface treatment device (1) has at least 

one optical device element (3), and wherein the base 

station (2) has at least one optical base element (4) 
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designed to interact with the optical device element 

(3), characterized in that an evaluation unit (5) is 

allocated to at least one optical element (3, 4), and, 

while the optical elements (3, 4) interact for 

purposes of detecting the presence of smoke (7) 

between the optical device element (3) and optical 

base element (4), is designed to evaluate a measuring 

signal received from the optical elements (3, 4) for a 

change in the signal amplitude over time, and trigger 

an alarm signal once a defined threshold has been 

passed. 

9. The system according to claim 8, characterized in that 

the optical elements (3, 4) are arranged on the 

surface treatment device (1) and base station (2} in 

such a way that a distance (x) between the optical 

device element (3) and optical base element (4) 

measures roughly 1 cm to 20 cm during an interaction. 

10. The system according to claim 8 or 9, characterized in 

that the optical device element (3) or optical base 

element (4) is a light source, preferably a diode, 

especially preferably a laser diode. 

11. The system according to one of claims 8 to 10, 

characterized in that the optical base element (4) or 

optical device element (3) is a sensor, in particular 

a photodiode or a camera chip. 

12. The system according to one of claims 8 to 11, 

characterized in that the optical base element (4) or 

optical device element (3) is a mirror for at least 

partially reflecting the light emitted by the optical 

device element or optical base element. 

13. A method for operating a surface treatment device (1) 

described in one of the preceding claims 1 to 4 and/or 
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a base station (2) described in one of claims 5 to 7, 

wherein at least one optical device element (3) of the 

surface treatment device (1) and/or at least one 

optical base element (4) of the base station (2) 

interact with each other and/or with an external 

element, characterized in that the optical elements 

(3, 4) are spaced a distance (x) apart from each other 

for an interaction, wherein the optical device element 

(3) or optical base element (4) emits light, which is 

received by the optical base element (4) or optica.-

device element (3) or reflected by the optical base 

element (4) or optical device element (3) or external 

element to the optical device element (3) or optical 

base element (4), wherein an evaluation unit (5) of 

the surface treatment device (1) or base station (2) 

evaluates the measuring signal received by means of 

the optical device element (3) or optical base element 

(4) for purposes of detecting the presence of smoke 

(7) between the optical device element (3) and optical 

base element (4), or between the external element and 

optical device element or optical base element for a 

change in the signal amplitude over time, and triggers 

an alarm signal once a defined threshold has been 

passed. 


