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The invention relates to a method for obstacle 
identification for a vehicle (2). In order to provide means 
for reliable obstacle identification for a vehicle, the 
invention provides that the method comprises: performing 
a first obstacle search with a radar sensor (4, 6); 
performing a second obstacle search with a night vision 
camera (5, 7); and identifying an obstacle (20 - 22) if a first 
detection of the first obstacle search corresponds to a 
second detection of the second obstacle search.
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Method for Obstacle Identification

Technical field

[0001] The invention relates to a method for obstacle identification. The invention 

further relates to a system for obstacle identification.

Background of the Invention

[0002] In modern vehicles, advanced sensor systems are commonly used to 

identify potential dangers and either provide a warning to the driver or 

autonomously take action to avoid or minimise any danger for the driver and the 

vehicle. One important aspect is obstacle identification, i.e. to identify any object 

that the vehicle could collide with. This refers to stationary objects as well as to 

mobile objects like cars, motorcycles, pedestrians and animals. Some of these 

objects can usually be reliably detected using radar sensors. Other objects, e.g. 

pedestrians or animals, often have a weak radar signature, which can make them 

difficult to identify. Failure to identify an obstacle could lead to an accident with 

considerable material and/or personal damage. On the other hand, any false 

identifications can seriously impair the normal operation of the vehicle, in particular 

if a system is triggered that autonomously takes control of the vehicle, e.g. by 

preventing a lane change or by braking automatically. Erroneous identification of 

an obstacle can be annoying for the driver, eventually making him deactivate 

safety systems, or lead to unnecessary emergency actions (braking, evasive 

maneuvers) that endanger the vehicle and/or other road users.

Object of the invention

[0003] It is thus an object of the present invention to provide reliable means for 

obstacle identification for a vehicle.

[0004] This problem is solved by a method according to claim 1 and a system 

according to claim 13.

General Description of the Invention

[0005] The invention provides a method for obstacle identification in a vehicle. 

The term "vehicle" in this context in particular refers to a motorised road vehicle, 

like a passenger car or a truck. At least to some extent, the invention may be 
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applicable to other vehicles like motorcycles or trains. "Obstacle identification" 

refers to identifying any object that the vehicle could collide with (or that could 

collide with the vehicle). It does not necessarily imply that the object is identified as 

belonging to a specific group of objects.

[0006] In a first step of the method, a first obstacle search is performed with a 

radar sensor. The radar sensor may comprise one or a plurality of transmitter 

antennas as well as one or a plurality of receiver antennas. Each antenna may be 

employed as a transmitter antenna and as a receiver antenna. The radar sensor 

transmits a radar signal, which could be a continuous wave or a pulse signal, and 

receives a reflected signal. The transmitted signal is used as to search for 

obstacles. If an obstacle is within an area covered by the transmitted signal, it 

influences the reflected signal and therefore it can be detected by analysis of the 

reflected signal.

[0007] In second step, which may be performed before, after or simultaneously 

with the first step, a second obstacle search is performed with a night vision 

camera. The night vision camera is adapted for operation at low light levels. It may 

use amplification of the visible light, detection of (near) IR light or a combination of 

both to generate an image. Normally, it is a passive camera, although it is within 

the scope of the invention that the night vision camera uses its own IR light source 

to illuminate a certain area. While the night vision camera is adapted for operation 

at night, it is also capable of operation during daytime, i.e. at higher light levels. It 

should be noted that while reference is made to an "image" or an "image frame", 

the image is normally not displayed for a user (e.g. the driver of the vehicle), but 

this rather refers to an image signal or image data corresponding to an image. By 

image recognition, one or several objects can be identified within the image. This 

image recognition is the basis of the second obstacle search. Every object 

detected or, normally, every object fulfilling certain criteria can be regarded as a 

potential obstacle.

[0008] In a third step, an obstacle is identified if a first detection of the first 

obstacle search corresponds to a second detection of the second obstacle search. 

A first detection of the first obstacle search corresponds to a reflected signal that is 

associated with a (potential) obstacle. The first detection can be based on an 

amplitude of the reflected signal and optionally other parameters like frequency, 
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phase, waveform etc. If the reflected signal fulfils certain criteria, this is regarded 

as a first detection. A second detection of the second obstacle search corresponds 

to a (potential) obstacle being identified within an image frame recorded by the 

night vision camera. According to the invention, an obstacle is identified if the first 

detection corresponds to the second detection. In other words, the obstacle is 

identified if, according to certain predefined criteria, the first detection and the 

second detection can be attributed to the same object. These criteria may be more 

or less refined. In the most simple case, the first detection and the second 

detection are regarded as corresponding to each other if they occur within a 

certain small time interval, i.e. (almost) simultaneously. It is understood that the 

radar sensor and the night vision camera need to have a common detection area 

in which an obstacle can be detected by the radar and by the night vision camera. 

Beside this common detection area, the radar sensor may have a detection area 

that is not covered by the night vision camera and vice versa.

[0009] The idea of the invention is to combine two different search and detection 

techniques in order to identify any actual obstacle with a high reliability while 

avoiding false detections, even under reduced light levels. While it would be 

possible to reduce false detections by decreasing the sensitivity (or increase the 

detection threshold) of a single detection method, this would also increase the risk 

of actual obstacles not being detected. On the other hand, while it would be 

possible to increase the sensitivity (or decrease the detection threshold) of a single 

detection method in order to assure detection of any actual obstacle, this would 

also lead to an increased number of false detections. With the inventive method, 

both radar detection and night vision detection may operate with a rather low 

detection threshold, but false detections are avoided or at least greatly reduced 

because each of the first and second detection has to be confirmed or verified by 

the other detection before an obstacle is identified.

[0010] According to one embodiment, the first and the second obstacle search 

are performed for a forward area in front of the vehicle. "In front of the vehicle" 

refers to the normal driving direction of the vehicle. This may in particular be 

relevant for avoiding accidents with pedestrians, animals or stationary obstacles. 

Additionally or alternatively, the first and second obstacle search can be performed 

for a backward area behind the vehicle. On the one hand, this can be relevant if 
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the vehicle is driving backwards. On the other hand, it can be relevant if another 

vehicle, e.g. a car or a motorcycle, is approaching from behind and could be 

expected to overtake the vehicle. In such a case, a lane change of the vehicle 

could lead to a collision with the overtaking vehicle. It is understood that if both the 

forward area of the backward area need to be covered, usually a dedicated radar 

sensor and a dedicated night vision camera are necessary for each area.

[0011] As mentioned above, by combining two independent detections, false 

detections can be avoided even if each of the first and the second detection alone 

has a considerable risk of a false detection. However, in some cases the first 

detection alone may be sufficiently clear that there is no need for a verification by 

the second detection. Therefore, in a preferred embodiment of the invention, a 

reliability of the first detection is assessed and if the reliability is above a first 

threshold, the obstacle is identified independently of the second obstacle search. 

The reliability may e.g. depend on the amplitude of the reflected radar signal. If the 

amplitude is rather high, the reliability can be considered as high and therefore the 

object can be identified independently of the second obstacle search. This means 

that the second obstacle search may not be performed at all or it may be 

performed but its result is not taken into account. If the reliability is low, on the 

other hand, this could indicate e.g. a small obstacle (or, strictly speaking, an 

obstacle with a reduced radar cross-section) or it could indicate that there is no 

obstacle at all. In order to determine which is the case, it makes sense to perform 

the second obstacle search and to take its result (i.e. the second detection) into 

account.

[0012] Usually any object that does not have a significant relative speed with 

respect to the vehicle does not pose a danger and therefore may be not regarded 

as an obstacle. In a preferred embodiment, the first detection includes detecting 

an object approach speed and if the object approach speed is below a second 

threshold, the first detection is disregarded, independently of the second obstacle 

search. The object approach speed is the speed at which the object detected by 

the first detection approaches the vehicle, wherein this approach speed can be 

zero or even negative if the object is moving away (or the vehicle moves away 

from the object). If the object approach speed is below a second threshold, this 

may be regarded as an indication that there is at least no immediate collision 
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danger, wherefore it is unnecessary to verify the first detection by the second 

detection. Therefore, the first detection can be disregarded and the second search 

may not be performed at all or its result may be not taken into account. In this 

embodiment and the previously described embodiment, not taking into account the 

second search or even not performing the second search may be a measure to 

save processing resources and improve the overall performance of the method. It 

should be noted, that the “approach speed” may be interpreted as a vector, which 

enables to assess, whether an object is predicted to collide or not. If the object is 

predicted to collide, an action may be taken in order to prevent the collision.

[0013] Also, it can make a difference whether the object is approaching the 

vehicle from ahead or from behind. For instance, another vehicle approaching 

slowly from behind could be disregarded as it can be expected to either slow down 

before a collision or to overtake the vehicle. On the other hand, if another vehicle 

is approaching from ahead (or rather, the vehicle approaches another vehicle 

ahead), the driver of the vehicle or some safety system needs to avoid the 

collision. Therefore, the second threshold may be determined dependent on 

whether the first and the second obstacle search are performed for the forward 

area or for the backward area.

[0014] Whether or not the first detection corresponds to the second detection can 

be determined based on various criteria. According to one embodiment, a potential 

obstacle position is determined based on the first detection. This potential obstacle 

position is in general a 3D position or at least a 2D position on a plane around the 

vehicle. It can be characterised e.g. by a one-dimensional or two-dimensional 

angle with respect to the longitudinal axis of the vehicle and by a distance. When 

this potential obstacle position is determined, an image area corresponding to the 

potential obstacle position is determined within an image frame recorded by the 

camera. As mentioned above, the image frame does not have to be displayed 

anywhere. With the position and the optical characteristics of the night vision 

camera known, it is possible to determine an image area that corresponds to the 

potential obstacle position. The image area corresponds to at least one pixel, 

normally to a plurality of pixels. Next, an obstacle is identified if an image 

corresponding to an obstacle is detected within the image area. In this context, the 

image may only partially be located within the image area. In other words, image 
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recognition is performed for the image frame and the obstacle is identified if an 

image corresponding to an obstacle is detected and the image is located (at least 

partially) in the image area corresponding to the potential obstacle position. The 

image area may have various shapes, e.g. rectangular or ellipsoidal. Also, its size 

may be chosen differently, e.g. to account for an expected size of the image within 

the image frame or an uncertainty of the potential obstacle position. For example, 

the image area may be bigger if the potential obstacle position is closer and/or if 

there is a higher degree of uncertainty in the potential obstacle position. While 

herein reference is made to "an" image frame, it is understood that several 

(normally consecutive) image frames may be used.

[0015] In some embodiments, the second obstacle search may be performed 

locally at the image area. "At the image area" refers to the image area itself and 

optionally its vicinity. In other words, image recognition is not performed for the 

entire image frame, but only for the image area itself and possibly an area around 

it. This approach makes sense since any second detection in a region remote from 

the image area would be disregarded anyway and not be considered as a 

confirmation of the first detection. Therefore, the processing time may be reduced 

by restricting the second obstacle search in the way described above.

[0016] In general, the second obstacle search could search for any distinct 

objects of a certain size, regardless of their type. It is preferred, though, that an 

object classification is performed based on the image frame recorded by the 

camera. In other words, an object is not only detected but also classified, i.e. 

categorised. Object classes could include pedestrian, animal, car, motorcycle and 

other. This classification may help to assess a potential danger associated with the 

object and to determine any safety measures that may be taken to avoid a 

collision. For example, an animal can be expected to change its in an 

unpredictable way at a greater speed than e.g. a pedestrian, wherefore special 

safety precautions can be necessary if the object is classified as an animal.

[0017] Furthermore, the second detection can be based on the object 

classification. In other words, an object may be detected but classified as 

harmless, wherefore it is disregarded and does not lead to a second detection. 

One example could be floating leaves or a bird flying over the road. These could 

lead to a first detection by the radar sensor and could also be identified within 
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image frame, but may not be regarded as obstacles that can or need to be 

avoided.

[0018] It is preferred that, if an obstacle is identified, at least one safety system is 

activated. The safety system may either provide support for a certain operation of 

the vehicle by the driver (e.g. steering, braking or the like) or it may autonomously 

perform some action. However, if it is determined that a collision with the obstacle 

is likely or inevitable, the safety system that is activated may be a protection 

system like a belt tensioner, an airbag or the like. Alternatively or additionally, 

some kind of visible or audible signal for the driver of the vehicle may be activated.

[0019] In particular, an autonomous emergency braking (AEB) system or a lane 

keeping assist system (LKAS) can be activated. The AEB system is normally 

activated if an obstacle in front of the vehicle is identified. This braking system 

performs a braking action, optionally combined with a steering action, without the 

need for any action by the driver. The LKAS may be activated e.g. if an object is 

approaching the vehicle from the rear at a certain speed so that an overtaking 

maneuver can be expected. In such a situation, the LKAS can actively prevent the 

vehicle from changing lanes in order to avoid a collision. Alternatively or 

concurrently, an active steering system may autonomously perform an evasive 

maneuver, if appropriate and possible and if deemed necessary.

[0020] The invention further provides a system for obstacle identification for a 

vehicle, which system at least comprises a radar sensor and a night vision 

camera. The system is configured to perform a first obstacle search with the radar 

sensor, to perform a second obstacle search with the night vision camera and to 

identify an obstacle if a first detection of the first obstacle search corresponds to a 

second detection of the second obstacle search. All these terms have been 

already mentioned above with respect to the inventive method and therefore will 

not be explained again. The system preferably comprises a control unit that is 

coupled to the radar sensor and the night vision camera. The control unit is 

configured to operate the radar sensor during the first obstacle search and the 

night vision camera during the second obstacle search. Further, the control unit is 

configured to perform the first detection and the second detection and to identify 

an obstacle. The control unit may comprise several spaced apart components that 

communicate wirelessly or by wire. At least some functions of the control unit may 
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be software-implemented. Preferred embodiments of the inventive system 

correspond to those of the inventive method. The control unit may be adapted to 

perform the respective method steps.

Brief Description of the Drawings

[0021] Further details and advantages of the present invention will be apparent 

from the following detailed description of not limiting embodiments with reference 

to the attached drawing, wherein:

Fig. 1 is a schematic top view of a road, a vehicle having an inventive system for 

obstacle identification and several obstacles;

Fig. 2 is a schematic top view of the vehicle of fig. 1 ;

Fig. 3 is a schematic view of a first image frame; and

Fig. 4 is a schematic view of a second image frame.

Description of Preferred Embodiments

[0022] Fig. 1 schematically shows a top view of a road one with a vehicle to, e.g. a 

passenger car that comprises an inventive system 3 for obstacle identification, 

which is adapted to perform an inventive method. The vehicle 2 is shown 

separately in fig. 2. The system 3 comprises a front radar sensor 4, a front night 

vision camera 5, a rear radar sensor 6 and a rear night vision camera 7. The front 

radar sensor 4 and the front night vision camera 5 cover a forward area 9 in front 

of the vehicle 2. In general, the coverage of the front radar sensor 4 an the night 

vision camera 5 may differ to some extent, but for sake of simplicity, a single 

forward area 9 is shown. In a similar way, the rear radar sensor 6 and the rear 

night vision camera 7 cover a backward area 10 behind the vehicle 2. Each of the 

radar sensors 4, 6 is adapted to transmit a radar signal into the respective area 9, 

10 and to receive a reflected signal from any object 20, 21, 22 within a certain 

range. Each of the night vision cameras 5, 7 is adapted to record optical data 

corresponding to a sequence of image frames 30, 31, with each of the night vision 

cameras 5, 7 being adapted for operation at daylight as well as at low light levels. 

The radar sensors 4, 6 and the night vision cameras 5, 7 are connected to a 

control unit 8.
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[0023] During operation, the control unit 8 can activate the front radar sensor 4 to 

perform a first obstacle search within the forward area 9, i.e. the front radar sensor 

4 transmits a radar signal and receives a reflected signal e.g. from a first wild boar 

20 crossing the road 1 within the forward area 9, which leads to a first detection. 

By analysis of the reflected signal, a 3D position as well as an object approach 

speed of the wild boar 20 can be determined. Depending on the characteristics of 

the reflected signal, the wild boar 20 could be immediately be identified as an 

obstacle. However, if the radar cross-section of the wild boar 20 is rather low, a 

reliability of the first detection may be assessed to be below a first threshold. 

Under these circumstances, the control unit 8 uses the front night vision camera 5 

to perform a second obstacle search within the forward area 9. In other words, 

image data corresponding to a first image frame 30 (shown in fig. 3) are processed 

by image recognition, e.g. by the control unit 8 itself.

[0024] Since the position and optical characteristics of the front night vision 

camera 5 are known, a first image area 32 can be determined that corresponds to 

the 3D position of the wild boar 20. In this example, the first image area is circular, 

but it could also be e.g. rectangular. Apart from an image 35 of the road 1, an 

image 36 of the wild boar 20 can be seen, which can be identified by image 

recognition, leading to a second detection. Optionally, the second obstacle search,

i.e.  the image recognition process, may be performed only for the first image area 

32 and its vicinity. Since the image 36 is located within the first image area 32, the 

second detection corresponds to the first detection. Also, the object approach 

speed corresponds more or less to the speed of the vehicle 2 and is therefore 

above a second predefined threshold. Therefore, the wild boar 20 is detected as 

an obstacle and the control unit 8 activates a safety system, e.g. an AEB system 

that autonomously brakes the vehicle 2 to avoid a collision. Optionally, an object 

classification can be performed which identifies the wild boar 20 as an animal, 

wherefore fast and unpredictable movements can be expected, in contrast to e.g. 

a pedestrian.

[0025] The control unit 8 operates the rear radar sensor 6 and the rear night 

vision camera 7 in a similar way to perform a first obstacle search and a second 

obstacle search for the backward area 10. In the backward area 10 there is a 

second wild boar 21 and a motorcycle 22, which approaches the vehicle 2 from 
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behind and is about to overtake. After the first obstacle search by the rear radar 

sensor 6, a second image area 33 and a third image area 34 can be determined 

within a second image frame 31 recorded by the rear night vision camera 7. 

However, the second image area 33, which corresponds to a 3D position of the 

second wild boar 21, may optionally not be determined, because the object 

approach speed of the second wild boar 21 is negative and therefore below the 

second threshold. The object approach speed of the motorcycle 22, however, is 

above the second threshold. Optionally, the second threshold may depend on the 

distance of the detected object as well as on whether the first obstacle search is 

performed for the forward area 9 or for the backward area 10. By the second 

obstacle search, an image 38 of the motorcycle 22 is found within the third image 

area 34 (plus, optionally, an image 37 of the second wild boar 21 within the 

second image area 33), leading to a second detection that corresponds to the first 

detection. Therefore, the motorcycle 22 is identified as an obstacle. Again, an 

object classification may be performed to identify the motorcycle 22 as such. As 

the motorcycle 22 has been identified, the control unit 8 may activate and LKAS 

system that prevents the vehicle to from changing lanes until the motorcycle 22 

has overtaken it.
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List of Reference Symbols

1 road

2 vehicle

3 system

4, 6 radar sensor

5, 7 night vision camera

8 control unit

9 forward area

10 backward area

20, 21 wild boar

22 motorcycle

30, 31 image frame

32-34 image area

35-38 image
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ANSPRÜCHE

1. Verfahren zur Identifizierung eines Hindernisses für ein Fahrzeug (2), 

umfassend:
das Durchführen einer ersten Hindernissuche mit einem

Radarsensor (4, 6);
das Durchführen einer zweiten Hindemissuche mit einer 

Nachtsichtkamera (5, 7); und
das Identifizieren eines Hindernisses (20 - 22), falls eine erste 

Erkennung der ersten Hindemissuche einer zweiten Erkennung der zweiten 

Hindernissuche entspricht.

2. Verfahren gemäß Anspruch 1, dadurch gekennzeichnet, dass die erste 

und die zweite Hindernissuche für einen Vorausraum (9) vor dem Fahrzeug (2) 
und/oder für einen Rückwärtsraum (10) hinter dem Fahrzeug (2) durchgeführt 

werden.

3. Verfahren gemäß einem der vorhergehenden Ansprüche, dadurch 
gekennzeichnet, dass eine Zuverlässigkeit der ersten Erkennung bewertet wird, 
und falls die Zuverlässigkeit oberhalb eines ersten Schwellenwertes liegt, das 

Hindernis (20 - 22) unabhängig von der zweiten Hindernissuche identifiziert 

wird.

4. Verfahren gemäß einem der vorhergehenden Ansprüche, dadurch 
gekennzeichnet, dass die erste Erkennung das Erkennen einer 
Annäherungsgeschwindigkeit eines Objekts umfasst, und falls die 
Annäherungsgeschwindigkeit des Objekts unterhalb eines zweiten 
Schwellenwertes liegt, die erste Erkennung unabhängig von der zweiten 

Hindernissuche außer Acht gelassen wird.

5. Verfahren gemäß Anspruch 4, dadurch gekennzeichnet, dass der zweite 

Schwellenwert in Abhängigkeit von einem Objektabstand bestimmt wird.
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6. Verfahren gemäß Anspruch 4 oder 5, dadurch gekennzeichnet, dass der 
zweite Schwellenwert abhängig davon bestimmt wird, ob die erste und die 

zweite Hindernissuche für den Vorausraum (9) oder für den Rückwärtsraum 

(10) ausgeführt werden.

7. Verfahren gemäß einem der vorhergehenden Ansprüche, dadurch 

gekennzeichnet, dass:
basierend auf der ersten Erkennung eine potentielle 

Hindernisposition bestimmt wird;
innerhalb eines Bildrahmens (30, 31), der von der Kamera (5, 7) 

aufgezeichnet wird, ein Bildfeld (32 - 34), das der potentiellen Hindernisposition 

entspricht, bestimmt wird; und
ein Hindernis (20 - 22) identifiziert wird, falls ein Bild (36 - 38), 

das einem Hindernis (20 - 22) entspricht, innerhalb des Bildfelds (32 - 34) 

erkannt wird.

8. Verfahren gemäß Anspruch 7, dadurch gekennzeichnet, dass die zweite 

Hindernissuche lokal am Bildfeld (32 - 34) durchgeführt wird.

9. Verfahren gemäß einem der vorhergehenden Ansprüche, dadurch 

gekennzeichnet, dass basierend auf dem Bildrahmen (30, 31), der von der 
Kamera (5, 7) aufgezeichnet wird, eine Objektklassifizierung durchgeführt wird.

10. Verfahren gemäß Anspruch 9, dadurch gekennzeichnet, dass die zweite 

Erkennung auf der Objektklassifizierung basiert.

11. Verfahren gemäß einem der vorhergehenden Ansprüche, dadurch 
gekennzeichnet, dass, falls ein Hindernis (20 - 22) identifiziert wird, mindestens 

ein Sicherheitssystem aktiviert wird.

12. Verfahren gemäß einem der vorhergehenden Ansprüche, dadurch 

gekennzeichnet, dass ein autonomes Notbremssystem oder ein Spurhalte- 

Unterstützungssystem aktiviert ist.
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13. System (3) zur Identifizierung eines Hindernisses für ein Fahrzeug (2), 
wobei das System (3) mindestens einen Radarsensor (4, 6) und eine 

Nachtsichtkamera (5, 7) umfasst und dafür ausgelegt ist:
eine erste Hindernissuche mit dem Radarsensor (4, 6)

5 durchzuführen;
eine zweite Hindernissuche mit der Nachtsichtkamera (5, 7) 

durchzuführen; und
ein Hindernis (20 - 22) zu identifizieren, falls eine erste Erkennung

der ersten Hindernissuche einer zweiten Erkennung der zweiten
10 Hindernissuche entspricht
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Abstract

The invention relates to a method for obstacle identification for a vehicle (2). In order 

to provide means for reliable obstacle identification for a vehicle, the invention 

provides that the method comprises:

5 - performing a first obstacle search with a radar sensor (4, 6);

performing a second obstacle search with a night vision camera (5, 7); and 

identifying an obstacle (20 - 22) if a first detection of the first obstacle search 

corresponds to a second detection of the second obstacle search.

(Fig. 1)
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Box No. IBasis of the opinion

T, This opinion has bean established on the basis of the latest set of claims hied before the start of the search.

2. With regard to any nucleotide and/or amino acid sequence disclosed in the application and næessary to the 
claimed invention, this opinion has been estabiished on the basis of:

a. type of material:

□ a sequence listing

□ tablets) related to ths sequence listing

b< format of material :

□ on paper

□ in electronic: form

c. time of fiiihgiurnishing;

□ contained in the application as filed.

□ filed together with the application in electronic form.

O furnished subsequently.

3. □ In addition, in the case that more than one version or copy of a sequence listing andfor table relating thereto
has been filed or furnished., the required statements that the information in the subsequent or additional 
copies is identical to that in the application as hied or does not go beyond the application as filed, as 
appropriate, were furnished.

4. .Additional comments;

Bex No, V Reasoned statement with regard to novelty} inventive step and industrial applicability; 
Citations and explanatipns supporting such statement 

1, Statement

Novelty Vos: Claims
No' Claims

5 6
i 4, 7-

inventive step Yes- Claims
No; Claims 1-13

industriai applicability Yes. Claims
Nd; Claims

1 13

.2., Citations and explanations

see separate sheet
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Re Item V

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement

1 Reference is made to the foilowing documents:

D1 DE 10 2015 209112 At (HONDA MOTOR CO LTD (JP]) 26 November 
2015 (2015-11-26)

D2 DE 10 2015 106092 A1 (AIRBUS DS OPTRONICS GMBH (DEJ) 27 
October 2016(2016-10-27)

D3 EP 2 506 234 Al (HONDA MOTOR CO LTD [JP]) 3 October 2012 
(2012-10-03)

2 The present application does not meet the criteria of patentability, because 
the su bject-matter of claims 1 and 13 are not new.

Document D1 discloses (the references in parentheses applying to this 
document):

A method for obstacle identification for a vehicle (10), comprising:

- performing a first obstacle search with a radar sensor (40, (00321);

- performing a second obstacle search with a night vision camera (42, 
[0037]; the camera can be an infrared (night vision) camera); and

- identifying an obstacle (WOtar, [0043] and [0057]; a combined process 
is carried out to identify an obstacle) if a first detection of the first 
obstacle search corresponds to a second detection of the second 
obstacle search.

Remarks: D1 uses just as claimed the radar sensor data and the camera data 
combined to increase the detection result of an obstacle (see [0004] and 
[0005]). therefore Di shows all the features of claim 1.

2.1 Furthermore, documents D2 and D3 disetose also all the features of 
independent claim 1. D2 shows an object identification method using a radar 
and an infrared camera, combining the data in order to get a better detection
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result (see para. [0014], [0019] to [0022]). D3 shows an obstacle identification 
using a laser radar and a. infrared camera overlaying the detection areas and 
determining an object, (see para. [0024] and [0020] to [0029]).

2.2 The same reasoning applies, mutatis mutandis, to the subject-matter of the 
corresponding independent system claim 13. which therefore is also 
considered not new and inventive.

2.3 Dependent daim 2 to 12 do not contain any features which, In combination 
with the features of any claim to which they refer, meet the requirements of 
novelty and/or inventive step, the reasons being as follows:

2.3.1 The features of dependent claims 2 to 4 and 7 to 12 are known in their 
entirety from documents D1 to D3. Consequently, the subject-matter of 
dependent claims 2 to 4 and 7 to 12 is not new.

2.3.1.1 Claim 2: see D1, fig 3; D3 fig. 2 and [0025]

23.T2 Claim 3: see D1, para. [0089], [0099]; D3 [002¾ [0042]and [0044]; 
classification determining unit (21) uses the radar data to classify the 
obstacle. Nevertheless, in the prior art it is well known to use different sensor 
types alone or in combination, so it would not be inventive to use only one 
sensor, if the detection result of the radar sensor is within a certain limit.

2.3.1.3 Claim 4 D1 [0050] and fig. 2and D3 [0050] to [0052]; here it is said that an 
object with no velocity e.g. a tree or pole is ruled out as a moving object.

2.3.1.4 Claims 7 to 10:01, see para. [0042] io [0045] and [0055] to [0058]; D3, see 
para. [0032], [0033], [0042], [0044] and [0050] to [0052].

2.3.1.5 Claims 11 and 12; 01, see para. [0081], [0087] and [0109]

2.3.2 In claim 5 a slight constructional change in the the method for obstacle 
identification of claim 4 is defined which comes within the scope of the 
customary practice followed by persons skilled in the art, especially as the 
advantages thus achieved can readily be foreseen. Consequently, the 
subject-matter of claim 5 also lacks an inventive step. In D1 and D3 a variety 
of obstacle classification is shown and linking the distance of an obstacle in 
order to classify it merely one of the choices the skilled man would choose.

2.3.3 In claim 6 a. slight constructional change in the the method for obstacle 
identification of claim 4 is defined which comes within the scope of the 
customary practice followed by persons skilled in the art, especially as the 
advantages thus achieved can readily be foreseen. Consequently, the 
subject-matter of claim 6 also lacks an inventive step. In Di and D3 a variety

■FÎiTOl.iJSsy.S.fseparaiEi sSssQ (Jaiwry AQ®5 ishsst,;g): 
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of obstacle classification is shown and linking the detection area (e.g. forward 
or backward) of an obstacle in order to classify it merely one of the choices 
the skilled man would choose.

»öl
Certain observations on the international appiication

3 Claims 1 and 13 are not clear.

3,1 The wording "A method for obstacle identification for a vehicle” and *’A 
system for obstacle identification for a vehicle" are interpreted as being 
suitable for carrying out that method without a vehicle. It is ciear from the 
description e.g. paragraph [0005], that the method for obstacle identification 
in a vehicle.
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