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[Name of Document] Description  

Title of the Invention 

 Control system for a f lying object, control device therefor, and marker thereof  

TECHNICAL FIELD 

 【0001】０００１  

 This invent ion relates to a  control system and a control device for a f lying object,  

and more part icular ly to a f lying object control system and a control device for a 

f lying object used indoors.  

 

BACKGROUND ART  

 【0002】０００２  

 A f lying object for use indoors where a GPS (Global Posit ioning System) cannot be 

used is known. In the f lying object described in Patent Document 1, the distance 

between the f lying object and structures is measured, and a structure on a 

predetermined f l ight route is inspected. In the f lying object of  Patent Document 1, a 

three-dimensional f l ight route f rom the start of f l ight to the end of  f l ight is stored in 

advance in a control device. The f lying object is control led to f ly autonomously along 

the stored f l ight route.  

 

PRIOR ART DOCUMENTS 

Patent documents  

 【0003】０００３  

Patent Document 1:JPA2016-111414 

１  

DISCLOSURE OF INVENTION 

Problem to be solved by the Invention  

 【0004】０００４  

 According to the technology of Patent Document 1, when a three-dimensional 

f l ight route is stored in the control device, in a large indoor faci l i ty, for example, the 

amount of  information prepared for the entire f l i ght route becomes enormous. As a 

result ,  i t  takes t ime and labor to prepare the ent ire three -dimensional f l ight route.  

Furthermore, a storage device for storing the ent ire f l ight route in the control device 

becomes large.  

 【0005】０００５  

 I t  is an object of  the present invent ion to autonomously f ly a f lying object without 

storing the ent ire f l ight route.  

 

Means for solving the problem 

 【0006】０００６  

 A control system for a f lying object according to the present invent ion is a control 

system for a f lying object used for control l ing the f lying object . The f lying object 

control system includes at  least  one marker, a reading unit ,  and a f l ig ht information 

transmitt ing unit .  The at least one marker corresponds to control information relat ing 

to the control of  the f lying object. The reading unit  reads control information f rom the 

marker. The f l ight information transmitt ing unit  generates f l ight  information in a form 

readable by the f lying object based on the control information read by the reading 

unit and transmits the f l ight information to the f lying object.  

 【0007】０００７  

 In the control system having such a conf igurat ion, the f l ight  information 
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transmitt ing unit  transmits the f l ight information to the f lying object based on the 

control information read from the marker by the reading unit .  This makes it  possible 

to autonomously f ly the f lying object without stor ing the entire f l ight route.  

 【0008】０００８  

 The f lying object may include an image captur ing unit  for captur ing an image 

descr ibed on the marker. The reading unit  may read the control information f rom an 

image captured by the image captur ing device. W ith such a conf igurat ion, the image 

captur ing unit  can read the control informatio n for the f lying object by captur ing the 

image described on the marker. As a result ,  a measuring instrument such as a 

sensor becomes unnecessary in the marker, and the f lying object can be control led 

inexpensively.  

 【0009】０００９  

 The f lying object control system may further compris e a f l ight information 

correct ion unit  which corrects f l ight information read from the image. W ith such a 

conf igurat ion, for example, it  is possible to correct the f l ight information by 

comparing the control information read by the reading unit  with information on the 

actual f l ight.  

 【0010】００１０  

 The at least one marker may include a f irst marker and a second marker. The f irst  

marker may have at least f irst control information relat ing to a movement vector of  

the f lying object to the second marker. With such a conf igurat ion, the f l ight 

information transmitt ing unit  can transmit  to the f lying object f l ight information for 

moving to the second marker based on the f irst control information of  the f irst marker 

read by the reading unit .  As a result ,  the f lying object can rel iably f ly based on the 

f irst marker to the second marker.  

 【0011】００１１  

 The f lying object control system may further comprise a detect ion unit  that detects 

the marker. The f l ight information transmitt ing unit  generates f l ight information 

indicat ing hovering of  the f lying object when the marker is detected by the detect ing 

unit .  W ith such a conf igurat ion, when the detect ing unit  detects the marker, the 

f lying object is made to hover. As a result ,  i t  is possible to prevent the f lying object 

f rom passing the marker.  

 【0012】００１２  

 The f lying object may have a distance sensor for measur ing the distance between 

the f lying object and structures surrounding the f lying object. The marker may have 

second control  information relat ing to a f l ight state calculated f rom information f rom 

the distance sensor. With such a conf igurat ion, the f lying object can be control led 

more accurately by using the distance sensor.  

 【0013】００１３  

 The f lying object control system may further comprise an abnormality detect ion 

unit  for detect ing an abnormality of  the control system for the f lying object.   

The marker may have third control information relat ing to the abnormalit y detected 

by the abnormality detect ing unit .  According to this conf igurat ion, the f lying object  

can be control led more safely.  

 【0014】００１４  

 The control device according to the present invent ion may comprise a reading unit  

and a f l ight information transmitt ing unit .  The reading unit  reads control information 

of  at least one maker corresponding to control information relat ing to control of  the 

f lying object. The f l ight information transmitt ing unit  generates f l ight information in 
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a form readable by the f lying object and transmits the f l ight information to the f lying 

object based on the control information read by the reading unit .  

 【0015】００１５  

 In the control device having such a conf igurat ion, the f l ight  information 

transmitt ing unit  can transmit the f l ight information to the f lying object based on the 

control informat ion read from the marker by the reading unit .  As a result ,  the f lying 

object can autonomously f ly without storing the entire f l ight route.  

 【0016】００１６  

 The marker according to the present invent ion may be a marker used in a control 

system for a f lying object used for control l ing a f lying object and may include f irst 

control information relat ing to a movement vector of  the f lying object, second control 

information relat ing to the f l ight condit i on of  the f lying object  ,  and third control 

information relat ing to abnormalit ies of  the f lying object control system. According to 

this conf igurat ion, it  is possible to accurately and safely autonomously f ly the f lying 

object without stor ing the entire f l ight route.  

 

Effects of the Invention 

 【0017】００１７  

 According to the present invent ion, it  is possible to autonomously f ly a f lying 

object without using a GPS and without storing the entire f l ight route.  

 

Brief Description of the Drawings   

 【0018】００１８  

 Fig. 1 is an overal l  view of  a control system for a f lying object according to a f irst  

embodiment of  the present invent ion.  

 Fig. 2 is a block diagram showing the conf igurat ion of  the control device and the 

f lying object control unit .  

 FIG. 3 is a f lowchart showing the control operation of  the control device in the f irst  

embodiment.  

 Fig. 4 is a diagram showing the operation of  the c ontrol system for a f lying object  

according to the f irst embodiment.  

 Fig. 5 is an overal l  view of  a control system for a f lying object according to a 

second embodiment.  

 Fig. 6 is a diagram showing the operation of  the control system for a f lying object  

according to the second embodiment.  

 FIG. 7 is a f lowchart showing the control operat ion of  the control device in the 

second embodiment.  

 Fig. 8 is an overal l view of  a control system for a f lying object  according to a third 

embodiment.  

 FIG. 9 is a bottom view of  the f lying object according to the third embodiment.  

 FIG. 10 is a block diagram showing a conf igurat ion of  a control device and a f lying 

object control unit  in the third embodiment.  

 Fig. 11 is a table of  fail -safe codes in the third embodiment.  

 FIG. 12 is a f lowchart showing the control operat ion of  the control device in the 

third embodiment.  

 

DETAILED DESCRIPTION OF THE INVENTION 

 【0019】００１９  

 <First Embodiment> 



4 

 

 Below, a f irst embodiment wi l l  be described with reference to the drawings.  

 【0020】００２０  

 As shown in FIG. 1 and FIG 2, a control system 2 for a f lying object 8 according to 

the f irst embodiment of  the present invention includes a control device 4 having a 

reading unit  12 and at least one marker 6.  

 【0021】００２１  

 As shown in FIG. 1, the control device 4 is secured to an upper port ion or a lower 

port ion of  the f lying object 8. As shown in FIG. 2, the control device 4 includes a 

microcomputer capable of  performing image processing and includes CPU, RAM, 

ROM, and I/O interfaces. The control device 4 also includes wireless 

communicat ion devices such as Wi -Fi (registered trademark) and Bluetooth 

(registered trademark). The control device 4 has a functional conf igurat ion 

conf igured by sof tware which includes a reading unit  12, a f l ight information 

transmitt ing unit  14, a detect ing unit  16, a f l ight informatio n correct ing unit  18, and 

a f irst wireless communicat ion unit  20.  

 【0022】００２２  

 The reading unit  12 receives an image S of  the marker 6 captured by the image 

captur ing unit  22, which wi l l be descr ibed later. Af ter receiving the image S, the 

reading unit  12 reads the control information included in the image S by image 

processing. The reading unit  12 corresponds to a program for reading control 

information f rom the acquired image S. For example, when an arrow is descr ibed 

(displayed) as control information in the image S of  the marker 6, the reading unit  12 

refers to a program stored in advance in the control device 4 and reads the 

movement vector indicated by the arrow in the image S. In this manner, the reading 

unit  12 reads control information such as the mo ving direct ion and the amount of  

movement of  the f lying object 8, the operating condit ion of  the image captur ing unit  

22, etc.,  f rom the control information included in the image S. That is, the reading 

unit  12 generates control information represented by a numerical value that can be 

interpreted by a program from control information represented by an arrow that is a 

two-dimensional image. The reading unit  12 sends the control information which was 

read to the f l ight information transmitt ing unit  14.  

 【0023】００２３  

 The f l ight information transmitt ing unit  14 converts the received control 

information into a signal of  f l ight information in a format readable by the f lying object  

control unit  10 of  the f lying object 8, and it  sends the signal to the f irst wireless 

communicat ion unit  20. In the present embodiment, the data format of  the f l ight 

information that can be accepted by the f lying object 8 is determined in advance. The 

f l ight information transmitt ing unit  14 generates f l ight information of  a 

predetermined data format based on the control information.  

 【0024】００２４  

 The detect ing unit  16 detects whether or not the f lying object 8 has passed the 

marker 6. In the f irst embodiment, the detect ing unit  16 detects whether or not the 

image capturing unit  22 has imaged the marker 6. The detect ing unit  16 sends a 

signal indicating hovering to the f l ight information transmitt ing unit  14 when the 

marker 6 is detected. The f l ight information transmitt ing unit  14 converts the 

received hovering signal into  a f l ight information signal in a format readable by the 

f lying object control unit  10 of  the f lying object 8, which wi l l be descr ibed later, and 

sends the f l ight information signal to the f irst wireless communication unit  20.  

 【0025】００２５  
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 The f l ight information correct ing unit  18 corrects the f l ight information f rom the 

image information of the image S obtained from the image capturing unit  22 of  the 

f lying object  8. Detai ls of  the correct ion process wi l l be descr ibed later.  

 【0026】００２６  

 The f irst wireless communicat ion unit  20 converts a signal transmitted f rom the 

f l ight information transmitt ing uni t  14 into a communicat ion signal and transmits the 

communicat ion signal to a second wireless communication unit  provided in the f lying 

object control unit  10, which wi l l be described later.  

 【0027】００２７  

 As shown in FIG. 1, the marker 6 includes control information for the f lying object 

8. An image S including the control information for the f lying object 8 is displayed on 

the marker 6. The image S of  the marker 6 corresponds at least to the co ntrol 

information of  the f lying object 8 relat ing to the movement vector to the next marker 

6. The movement vector includes a moving distance and a moving direct ion (f irst 

control information) of  the f lying object 8. In addit ion, the alt itude of  the f lying  object 

8 may be included. The marker 6 is disposed at an arbitrary posit ion on the f l ight 

route.  

 【0028】００２８  

 As shown in FIG. 1, the f lying object 8 is an unmanned f lying object (e.g.,  a drone) 

including a f lying object control unit  10,  a plurality of  (e.g.,  four) propel lers 30a, and 

a camera 24.  

 【0029】００２９  

 As shown in FIG. 2, the f lying object control unit  10 includes an image capturing 

unit  22, an att itude detect ion unit  26, a f l ight control unit  28, a motor control uni t  30,  

and a second wireless communication unit  32. The f lying object control unit  10 

includes a microcomputer including CPU, RAM, ROM, gyros, accelerat ion sensors, 

and I/O interfaces. The f lying object control unit  10 also includes wireless 

communicat ion devices such as Wi-Fi (registered trademark) and Bluetooth 

(registered trademark), and it  controls the respective units by sof tware.  

 【0030】００３０  

 The image captur ing unit  22 is electr ical ly connected to the camera 24, and the 

imaging t iming and the length of  imaging are set based on a signal f rom the f l ight 

information transmitt ing unit  14. The image captur ing unit  22 starts the camera 24 

and performs imaging based on the set imaging t iming and length of  imaging.  

 【0031】００３１  

 The att itude detect ion unit  26 measures values of  an accelerat ion sensor (not 

shown) and a gyro (not shown) and detects the t i l t ,  speed, moving direct ion, and the 

l ike of  the f lying object 8.  

 【0032】００３２  

 The f l ight control unit  28 determines the outputs of  the four motors 30b that 

respectively dr ive the four propel lers 30a based on the signal sent f rom the f l ight 

information transmitt ing unit  14 and the at t itude of  the f lying object 8 detected by the 

att itude detect ion unit  26, and it  sends a signal to the motor control unit  30.  

 【0033】００３３  

 The motor control unit  30 individual ly controls the motors 30b that dr ive the 

propel lers 30a based on a signal f rom the f l ight control unit  28.  

 【0034】００３４  

 The second wireless communication unit  32 receives the communication signal 

f rom the f irst wireless communicat ion unit  20 and transmits a signal containing f l ight  
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information to the f l ight control unit  28. On the  other hand, the image captured by the 

camera 24 is transmitted to the f irst wireless communicat ion unit  20 via the image 

captur ing unit  22.  

 【0035】００３５  

 Next, an example of  a processing procedure performed by the control device 4 wi l l  

be descr ibed with reference to the f lowchart of  FIG. 3. The control device 4 starts 

when an uni l lustrated power switch is pressed.  

 【0036】００３６  

 In the f irst embodiment, as shown in FIG. 4, marker 6 includes two markers 6a and 

6b. Marker 6a (a f irst marker) corresponds to control information for bringing marker 

6b and the camera 24 into a state in which they face each other af ter the f lying object  

8 moves f rom marker 6a to marker 6b (a second marker). More specif ical ly, an arrow 

(see the r ight arrow above 6a in FIG. 4) and a number (see the number 10 above 6a 

of  FIG. 4) corresponding to the imaging start t ime of  the image captur ing unit  22 at 

marker 6b are described (displayed) as an image S in a rectangular f rame of  marker 

6a. On the other hand, the interior of  the rectangular f rame of  marker 6b corresponds 

to control information for returning to marker 6a and br inging marker 6a and the 

camera 24 into a face-to-face relat ion with each other. More specif ical ly, an arrow 

(see the lef t  arrow above 6b of  FIG. 4) and a number (see the number 20 in above6a 

of  FIG. 4) corresponding to the image capturing start ing t ime of  the image capturing 

unit  22 at marker 6b are described (displayed) as an image N on marker 6b.  

 【0037】００３７  

 As shown in FIG. 3, in step S1, the control device 4 controls the f lying object 8 

based on the control information obtained from marker 6a unti l the detect ing unit  16 

detects marker 6b. That is, the f l ight information transmitt ing unit  14 of  the control 

device 4 transmits the f l ight information for moving to marker 6b to the f irst wireless 

communicat ion unit  20. The f irst wi reless communication unit  20 converts the f l ight  

information f rom the f l ight information transmitt ing unit  14 into a communication 

signal,  transmits the communicat ion signal to the second wireless communication 

unit  32, and advances processing to step S2. Thereafter, the f lying object control 

unit  10 of  the f lying object 8 controls the f lying object control unit  10 based on the 

f l ight information transmitted f rom the control device 4. The f lying object 8 moves to 

marker 6b under the control of  the f lying ob ject control unit  10.  

 【0038】００３８  

 In S2, the control device 4 determines whether or not the detect ing unit  16 has 

detected marker 6b. When the detect ing unit  16 detects marker 6b, the f l ight 

information transmitt ing unit  14 transmits to the f irst wireless communicat ion unit  20 

f l ight information which directs the f lying object 8 to hover, and the process 

proceeds to S3. Thereafter, the f lying object control unit  10 receives the f l ight 

information for hover ing f rom the f l ight information transmitt ing unit  14, and it  

controls the motor control unit  30 via the f l ight control unit  28 so as to hover. The 

f lying object 8 hovers under the control of  the f lying object control unit  10.  

 【0039】００３９  

 On the other hand, when the detect ing unit  16 does not detect marker 6b, the 

process returns to step S1, and the f l ight information transmitt ing unit  14 continues 

to transmit f l ight information for moving toward marker 6b to the f irst wireless 

communicat ion unit  20.  

 【0040】００４０  

 In step S3, the reading unit  12 reads the image N displayed on marker 6b. The 
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reading unit  12 sends signals to the f l ight information transmitt ing unit  14 so as to 

start imaging af ter a predetermined t ime elapses af ter the hovering, based on the 

control information on the number corresponding to the imaging start t ime of  marker 

6a. The f l ight information transmitt ing unit  14 issues an instruct ion for captur ing an 

image to the image captur ing unit  22 of  the f lying object control unit  10 via the f irst  

wireless communicat ion unit  20 and the second wireless communication unit  32 af ter 

a predetermined t ime has elapsed af ter the hover ing. The image captur ing unit  22 

causes the camera 24 to form an image N of  marker 6b. The image captur ing unit  22 

reads the image N captured by the camera 24. The image capturing unit  22 transmits 

the captured image N to  the reading unit  12 via the second wireless communication 

unit  32 and the f irst wireless communicat ion unit  20. The reading unit  12 reads the 

corresponding control information f rom the image N. That is, the reading unit  12 

performs image processing on the  image N based on a program stored in the control 

device 4 in advance and reads control information included in the image N such as 

the moving distance, the moving direct ion,  and the alt itude to which the f lying object 

8 should be moved, and an imaging sta rt  t ime of  the camera 24. Here, the image N 

corresponds to the control information for moving the f lying object 8 to marker 6a 

and the control information of  the imaging start t ime at marker 6a. Therefore, the 

reading unit  12 reads the moving distance, the  moving direct ion,  the alt itude, and the 

imaging t ime at which the f lying object 8 should move to marker 6a. When the 

reading unit  12 starts reading the control information, the process proceeds to step 

S4.  

 【0041】００４１  

 In step S4, the reading unit  12 determines whether or not reading has been 

completed. When it  is determined that reading is completed, the process proceeds 

to step S5. On the other hand, when reading by the reading unit  12 is n ot completed,  

the process returns to step S3, and the image captur ing unit  22 cont inues imaging.  

 【0042】００４２  

 In step S5, the f l ight information correct ing unit  18 corrects the f l ight informa tion.  

As shown in FIG. 4, the f l ight information correct ing unit  18 measures, for example,  

the length of the long side L, the length of  the short side M, and the angle between 

L and M of  the image N shown in FIG. 4, the angle of  the camera 24 with respect to 

marker 6b, and the distance between the camera 24 and marker 6b. That is to say,  

when f lying accurately to marker 6b based on the control information of  marker 6a, 

the camera 24 faces marker 6b. Also,  if  the camera 24 is direct ly opposite marker 6b, 

the angle between L and M should be a r ight angle, and the lengths of  L and M should 

also be predetermined lengths. On the other hand, when L and M are not 

perpendicular to each other or the lengths of  L and M are not predetermined lengths 

as a result  of  the actual imaging of  the image N by the camera 24, it  is considered 

that the actual f l ight route has deviated f rom the control information corresponding 

to marker 6a. Therefore, in step S5, the f l ight information correct ing unit  18 

determines whether or not the camera 24 is facing marker 6b, and if  i t  is determined 

that the camera 24 is not facing marker 6b, the process proceeds to step S6. On the 

other hand, if  the camera 24  is direct ly opposite the maker, the process proceeds 

to step S7.  

 【0043】００４３  

 In step S6, the f l ight information correct ing unit  18 calculates the amount of   

deviat ion of  the actual f l ight route based on the image information of  the image N, i t 

corrects f l ight information in  which the amount of  deviat ion is ref lected in the contro l 
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information of  marker 6b, and it  advances the process to step S7.  

 【0044】００４４  

 In step S7, the f l ight information transmitt ing unit  14 adds the control information 

f rom the reading unit  12 and the correct ion information f rom the f l ight information 

correct ing unit  18 to generate f l ight information for moving to marker 6a, and the 

process proceeds to step S8.  

 【0045】００４５  

 In step S8, the f l ight information transmitt ing unit  14 transmits the f l ight 

information to the f lying object control unit  10 via the f irst wireless communicat ion 

unit  20 and the second wireless communication unit  32, and the process proceeds to 

step S1. Subsequent ly, the f lying object control unit  10 receives the f l ight 

information and controls the motor control unit  30 via the f l ight control unit  28. The 

f lying object control unit  10 moves the f lying objec t 8 to marker 6a.  

 【0046】００４６  

 In the control system 2 and the control device 4 of  the f lying object having the 

conf igurat ion of  the f irst embodiment as descr ibed above, s ince the control 

information included in the marker 6 can be read by the reading unit  12 and the f lying 

object 8 can be control led, the f lying object can be made to f ly autonomously without 

using a GPS. In addit ion, the f lying object 8 can autonomously f ly without stor ing the 

entire f l ight route in the f lying object 8. In addit ion, the image captur ing unit  22 

captures an image descr ibed (displayed) on the marker 6, whereby the control 

information for the f lying object can be read. As a result ,  a sensor or the l ike 

becomes unnecessary for the marker, and a control system for the f lying object can 

be provided at low cost. In addit ion, since the f l ight information correct ing unit  18 

can correct the f l ight information f rom the image, it  is possible to more accurately 

grasp the next marker and accura tely f ly in accordance with the control information 

of  the marker, for example. Furthermore,  because the control device 4 makes the 

f lying object 8 hover when it  detects the marker 6, it  is possible to perform imaging 

in a stable state. As a result ,  the control information can be read accurately. When 

the control system 2 and the control device 4 of  such a f lying object are used in a 

large indoor warehouse, the f lying object  8 can be made to f ly f reely in accordance 

with the control information indicated by  the marker 6. In addit ion, the image 

captur ing unit  22 can pick up an image of  the inside of  the warehouse while 

autonomously f lying the f lying object 8. As a result ,  the inside of  the warehouse can 

be monitored by the f lying object 8. In part icular, the tops of  shelves located in a 

warehouse are dif f icult  to monitor by a person. By using the control system 2 and the 

control device 4 of  the f lying object  of  the f irst embodiment,  it  is possible to monitor  

the warehouse inexpensively and easi ly. Furthermore,  in the control system 2 and 

the control device 4 of  the f lying object of  the f irst embodiment, since the control 

device 4 is attached to the f lying object 8,  communication between the f lying object  

8 and the control device 4 is not disturbed by an obstacl e. As a result ,  i t  is possible 

to perform stable autonomous f l ight.  In addit ion, in the case of  the control system for 

the f lying object of  the f irst embodiment, it  is unnecessary for the control device 4 to 

store a three-dimensional f l ight route. Therefore, the capacity of the storage medium 

of  the control device 4 can be reduced. As a result ,  the control device 4 becomes 

l ight weight, and it  is possible to prevent the f l ight t ime of  the f lying object 8 f rom 

being shortened due to an increase in weight.  

 【0047】００４７  

 <Second Embodiment>  
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 Next, a control system for a f lying object according to a second embodiment wi l l  be 

descr ibed with reference to FIGS. 5 and 6. The f lying object control syst em 102 of  

the second embodiment includes a control device 4, a marker 106, a f lying object 8, 

a server 110, and a personal computer 112. The control device 4 and the f lying 

object 8 are the same as those of  the control device 4 and the f lying object 8 in t he 

f irst embodiment, and therefore a descr ipt ion thereof wil l  be omitted.  

 【0048】００４８  

 As shown in FIG. 6, letters A to D are displayed in rectangular f rames in a marker 

106a to a marker 106d. As shown in FIG. 6, marker 106a to marker 106d  are 

arranged so as to sur round indoor shelves.  

 【0049】００４９  

 As shown in FIG. 5, a server 110 is connected to a personal computer 112 via the 

Internet or a wireless LAN. The server 110 has a functional conf igurat ion w hich 

includes a database 111. The server 110 may be implemented by hardware, a digital  

signal processor (DSP), or sof tware. For example, in the case of  sof tware, the 

database 111 actual ly includes a CPU, a RAM, a ROM, and the l ike of  a computer,  

and it  is real ized by the operat ion of  a program stored in a recording medium such 

as a RAM, a ROM, a hard disk, or a semiconductor memory. The database 111 stores 

control information on a large number of  movement vectors and imaging t imes 

corresponding to the letters of  the marker 106.  

 【0050】００５０  

 The personal computer 112 is provided with a user interface 113 for combining 

control information corresponding to the letters of  the marker 106. The person al 

computer 112 can be conf igured by any of  hardware, a digital s ignal processor, and 

sof tware. For example, in the case of  software, the user interface 113 actual ly 

includes a CPU, a RAM, a ROM, and the l ike of  a computer, and it  is real ized by 

operat ing a program stored in a recording medium such as a RAM, a ROM, a hard 

disk, or a semiconductor memory. The personal computer 112 includes a wireless 

communicat ion device such as Wi-Fi (registered trademark) or Bluetooth (registered 

trademark), and a wired communicat ion device such as a local area network (LAN). 

Each unit  is control led by sof tware.  

 【0051】００５１  

 In the user interface 113, letters corresponding to the combinat ion of  the 

movement vector and the imaging t ime are displayed. In the present embodiment, for 

example, the user interface 113 displays the combination 114 of  the movement 

vector and the image captur ing start t ime for letter A, the combination 116 of  the 

movement vector and the image captur ing start t ime for letter B,  the combination 118 

of  the movement vector and the image capturing start t ime for letter C, the 

combinat ion 120 of  the movement vector and the image captur ing start t ime for letter  

D. 

 【0052】００５２  

 A user of  the personal computer 112 accesses the database 111 of  the server 110 

via the Internet. The user refers to the control information corresponding to each 

letter stored in the database 111. The user of  the personal computer 112 can create 

a combination of  control information in accordance with the usage environment of  

the f lying object 8 using the user interface 113.  

 【0053】００５３  

 The control information combined by the user interface 113 is stored in the control 

device 4 via a wired communicat ion device or a wireless communicat ion device 
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provided in the personal computer 112. In addit ion, the reading unit  12 c orresponds 

to a program for reading the images descr ibed (displayed) in marker 106a to marker 

106d and for referr ing to the control information corresponding to the letters stored 

in the control device 4.  

 【0054】００５４  

 Next, an example of  a processing procedure of  the control device 4 in the control 

system 102 of  the f lying object wil l  be described with reference to FIG. 7. In the 

present embodiment,  as shown in FIG. 6, it  is assumed that the f lying object 8 f l ies 

whi le circulat ing around shelves (obstacles) in a room. In addit ion, in the present 

embodiment, as shown in the f lowchart of  FIG. 7, an example of  a processing 

procedure when the f lying object autonomously f l ies f rom marker 106d (a f ir st 

marker) to marker 106a (a second marker) is shown.  

 【0055】００５５  

 In step S101, the control device 4 performs control based on the control 

information obtained from marker 106d unti l the detect ing unit  16 detects marker 

106a. That is, the f l ight information transmitt ing unit  14 transmits the f l ight 

information for moving to marker 106a to the f irst wireless communication unit  20.  

The f irst wireless communication unit  20 converts the signal f rom the f l ight 

information transmitt ing unit  14 into a communication signal,  transmits the 

communicat ion signal to the second wireless communicat ion unit  32, and advances 

the process to step S102. Thereafter, the f lying object control unit  10 of  the f lying 

object 8 controls the f lying object control unit  10 ba sed on the signal of  the f l ight 

information transmitted f rom the control device 4. The f lying object 8 moves to 

marker 106a under the control of  the f lying object control unit  10.  

 【0056】００５６  

 In step S102, the detect ing unit  16 determines whether or not marker 106a has 

been detected. When the detect ing unit  16 detects marker 106a, the f l ight 

information transmitt ing unit  14 transmits f l ight information for the f lying object 8 to 

hover to the f irst wireless communication unit  20, and the process proceeds to step 

S103. Subsequent ly,  the f lying object control unit  10 receives f l ight information for 

hover ing f rom the f l ight information transmitt ing unit  14, and i t  controls the motor 

control unit  30 via the f l ight control unit  28 so as to hover. The f lying object 8 hovers 

under the control of  the f lying object control unit  10.  

 【0057】００５７  

 On the other hand, when the detect ing unit  16 does not detect marker 106a, the 

process returns to step S101, and the f l ight information transmitt ing unit  14 

cont inues to transmit  the f l ight information for travel ing to marker 106a to the f irst  

wireless communicat ion unit  20.  

 【0058】００５８  

 In step S103, the reading unit  12 reads the images descr ibed (displayed) on 

marker 106a. The reading unit  12 refers to the imaging start t ime included in the 

control information for the letter D stored in the reading unit  12. The reading unit  12 

sends a signal to the f l ight information transmitt ing unit  14 so as to start imaging 

af ter a predetermined t ime elapses af ter hover ing based on the control information 

about the imaging start t ime included in the control information for the letter D of  

marker 106d. The f l ight information transmitt ing unit  14 issues an instruct ion for 

imaging to the image captur ing unit  22 of  the f lying object control unit  10 via the f irst 

wireless communicat ion unit  20 and the second wireless communication unit  32, and 

it  advances the process to step S104. Thereafter, the image captur ing unit  22 of  the 
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f lying object control unit  10 causes the camera 24 to capture an image of  marker 

106a. The image capturing unit  22 reads an image of  the marker 106 captured by the 

camera 24. When the imaging is completed, the image captur ing unit  22 transmits 

the captured image to  the reading unit  12 via the second wireless communicat ion 

unit  32 and the f irst wireless communicat ion unit  20.  

 【0059】００５９  

 In step S104, the reading unit  12 determines by image processing whether or not 

the image transmitted f rom the image capturing unit  22 is the letter A. The reading 

unit  12 starts the program stored in the reading unit  12 af ter determining that it  is the 

letter A. The reading unit  12 refers to and reads the control infor mation 

corresponding to the stored letter A based on the program stored in the reading unit  

12. The reading unit  12 generates a control signal based on the control information 

corresponding to the letter A which was read. Here, the control information 

corresponding to the letter A includes information on a movement vector of  a moving 

distance, a moving direct ion, and the alt itude of  the f lying object 8, which are 

necessary for moving to the next marker 106b, and control information on an imaging 

start t ime at which imaging is started at the next marker. When the reading unit  12 

starts the generat ion of  the control s ignals, the process proceeds to step S105. On 

the other hand, when the reading unit  12 determines that the character is a character 

other than the letter A, the process proceeds to step S106.  

 【0060】００６０  

 In step S106, the reading unit  12 refers to the control information of  other letters. 

For example, when the reading unit  12 determines that the letter which was read is 

the letter B, it  refers to the control information corresponding to the letter B. The 

reading unit  12 performs the same process on the letter C and the letter D. The 

reading unit  12 refers to the control information co rresponding to the respect ive 

letters, and af ter reading the control information, the process proceeds to step 

S106.  

 【0061】００６１  

 In step S106, when the reading unit  12 has f inished creat ing the control s ignals, 

it  is determined that reading has been completed, and the process proceeds to step 

S107. On the other hand, when the reading by the reading unit  12 has not been 

completed, the process returns to step S103, and the image captur ing unit  22 

cont inues imaging.  

 【0062】００６２  

 Since the process ing method from step S107 to step S110 is the same as the 

processing method from step S5 to step S8 of  the f irst embodiment, an explanat ion 

thereof wi l l  be omitted.  

 【0063】００６３  

 In this manner, the control device 4 generates f l ight information f rom the contro l 

information combined by the user interface 113 and the image transmitted f rom the 

image capturing unit  22, and the f lying object 8 circulates around the shelves 

(obstacles).  

 【0064】００６４  

 In the f lying object  control system 102 having the conf igurat ion of  the second 

embodiment as described above, the control information can be appropr iately 

changed by using the personal computer 112 and the server 110, and the marker 

corresponding to the control information can be easi ly created. As a result ,  for 

example, even when it  is desired to change the course of  autonomous f l ight of  the 
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f lying object 8, the f l ight route can be easi ly se t by merely connect ing the personal 

computer 112 to the server 110 and changing the combination of  the control 

information. Also, the f l ight route can be easi ly changed by changing the 

arrangement of  marker 106a to marker 106d. For this reason, it  is possi ble to provide 

a control system and a control device for an autonomous f l ight type f lying object with 

high versat i l i ty which can easi ly cope with a layout change of  a large -scale indoor 

warehouse or the l ike.  

 【0065】００６５  

 <Third Embodiment> 

 Next, a control system 202 for a f lying object according to a third embodiment wil l  

be descr ibed with reference to FIGS. 8, 9, and 10. W ith respect to the third 

embodiment, only the dif ferences f rom the f i rst embodiment wi l l  be descr ibed.  

 【0066】００６６  

 As shown in FIGS. 8 and 9, in the control system 202 of  the f lying object of  the third 

embodiment, in addit ion to the conf igurat ion of  the f irst  embodiment, the f lying 

object 208 includes a f irst distance sensor 236a for measuring the distance between 

the f lying object 208 and surrounding structures, a second distance sensor 236b, a 

third distance sensor 236c, and a fourth distance sensor 236d. In  addit ion, the f lying 

object 208 has a f if th distance sensor 236e for measuring the distance from 

structures located below the f lying object 208.  

 【0067】００６７  

 Also, as shown in FIG. 8, in add it ion to the control information (f irst control 

information) of  the movement vector of  the f irst embodiment, the f l ight speed V, the 

distance R to the structure, and the relat ive height H in the inter ior, which are control 

information (second control information) relat ing to the f l ight state of  the f lying 

object 208 at each marker, are described (displayed) in a marker 206a and a marker 

206b. Further, a fail -safe code in which control information (third control 

information) relat ing to a countermeasure method for an abnormality that has 

occurred dur ing the f l ight of  the f lying object 208 between marker 206a and marker 

206b is descr ibed (displayed) in marker 206a and marker 206b. Marker 206a and 

marker 206b are disposed at a distance from each other on an ind oor wal l surface or 

a tunnel wal l surface.  

 【0068】００６８  

 As shown in FIG. 9, the f irst distance sensor 236a to the fourth distance sensor 

236d are disposed on four sides of  the body of  the f ly ing object 208. The f if th 

distance sensor 236e is disposed below the body of  the f lying object 208. The f irst 

distance sensor 236a to the f if th distance sensor 236e are sensors that measure the 

distance to structures using, for example,  ultrasonic waves or  a laser. The f irst 

distance sensor 236a through the fourth distance sensor 236d separately measure 

the distances f rom structures in the forward direct ion (X1 in FIG. 8), the backward 

direct ion (X2 in FIG. 8), the r ightward direct ion (X3 in FIG. 8) , and th e lef tward 

direct ion (X4 in FIG. 8) with respect to the traveling direct ion of  the f lying object 208. 

Similar ly, the f if th distance sensor 236e measures the distance from a structure in 

the downward direct ion (X5 in FIG. 8) of  the f lying object 208. That i s, the f if th 

distance sensor 236e measures the relat ive height of  the f lying object 208 indoors.  

The f irst distance sensor 236a to the f if th distance sensor 236e may be arranged in 

any manner such that each distance sensor can function. The f irst distance sensor 

236a through the fourth distance sensor 236d may be disposed on each of  the four 

legs of  the f lying object 208.  



13 

 

 【0069】００６９  

 As shown in FIG. 10, the control device 204 includes an abn ormality detect ion unit  

217 in addit ion to the conf igurat ion of  the f irst embodiment. The f lying object control 

unit  210 includes a distance measur ing unit  236 in addit ion to the conf igurat ion of  

the f irst embodiment. The f lying object control unit  210 als o includes an alt imeter 

unit  234 that measures the alt itude of  the f lying object 208 using air pressure.  

 【0070】００７０  

 The distance measuring unit  236 of  the f lying object control unit  210 agg regates 

the distance from structures measured by the f irst distance sensor (see DS in FIG. 

10) 236a through the fourth distance sensor 236d for each direct ion with respect to 

the traveling direct ion of the f lying object 208 and determines the distance betw een 

the f lying object 208 and structures around the f lying object 208 in each direct ion. 

The distance measur ing unit  236 transmits the distance in each direct ion to the 

control device 204 via the second wireless communicat ion unit  232.  

 【0071】００７１  

 The f l ight information correct ing unit  218 of  the control device 204 calculates a 

change in the distance in the forward direct ion (X1 in FIG. 8)  and the rearward 

direct ion (X2 in FIG. 8) of  the f lyi ng object 208 from the distance information 

received f rom the distance measur ing unit  236, and it  calculates the f l ight speed Vd 

and the accelerat ion Va of  the f lying object 208. In addit ion, the f l ight information 

correct ing unit  218 calculates the f l ight  speed Vr and the accelerat ion Vr -a in the 

rotat ional direct ion of  the f lying object 208 from changes in the distances in the r ight  

direct ion (X3 in FIG. 8) and the lef t  direct ion (X4 in FIG. 8). The f l ight information 

correct ing unit  218 calculates the re lat ive indoor height Hd of  the f lying object 208 

from the change in the distance in the downward direct ion (X5 in FIG. 8). In addit ion,  

the f l ight information correct ing unit  218 calculates the distance Rd between the 

f lying object 208 and the structure f rom the distance in the r ight direct ion (X3 in FIG. 

8) and the distance in the lef t  direct ion (X4 in FIG. 8). The f l ight information 

correct ing unit  218 determines whether or not these pieces of  information coincide 

with the control information on the f l igh t speed V, the relat ive height H, and the 

distance R read from marker 206a and marker 206b. I f  they do not coincide, the f l ight  

information correct ing unit  218 corrects the f l ight information so as to coincide with 

the control information. The control devi ce 204 transmits the corrected f l ight 

information to the f lying object control unit  210 via the f irst wireless communicat ion 

unit  220.  

 【0072】００７２  

 The relat ive indoor height Hd of  the f lying  object 208 may be appropr iately 

selected by comparing the measured value of  the f if th distance sensor 236e with the 

value of  the alt imeter unit  234. For example, if  the state of  the surface below the 

f lying object 208 is not stable and the measured value of  the f if th distance sensor 

236e var ies, it  is possible to use just the value of  the alt imeter unit  234.  

 【0073】００７３  

 The abnormality detect ion unit  217 detects an abnormality in the control  system 

202 of  the f lying object, such as a decrease in the battery voltage of  the f lying object 

208, a case where the next marker 206b cannot be detected by the f lying object 208, 

or a case where the f lying object 208 abnormally approaches a structure or the l ike.  

 【0074】００７４  

 As shown in the table of  FIG. 11, the fail -safe code is a code that determines how 

to control the f lying object 208 when the abnormality detect ion unit  217 detects an 
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abnormality. As shown in FIG. 11,when, for example, the f lying object 208 cannot 

f ind marker 206b within a predetermined t ime, the f lying object 208 is made to hover. 

F0001 is def ined as a fail -safe code corresponding to this state. As another 

example, when it  is impossible to communicate with the f lying object 208, a 

determinat ion is made to return to a landing base Ba provided at a predetermined 

posit ion indoors or in a tunnel. The corresponding fail -safe code in def ined as 

F0006. The fai l -safe codes in the table of  FIG. 11 are stored in the storage device of  

the control device 204 as a data table Df. Any of  the fail -safe codes in the table of  

FIG. 10 are descr ibed (displayed) on marker 206a and marker 206b.  

 【0075】００７５  

 Next, an example of  a processing procedure of  the control device 204 in the 

control system 202 of  the f lying object wil l  be descr ibed with reference to FIG. 12. 

Only the points with respect to which the third embodiment is dif f erent f rom the f irst 

embodiment wil l  be descr ibed.  

 【0076】００７６  

 In step S201, the control device 204 controls the f lying object 208 based on the 

control information read from marker 206a. For  example, when the f l ight speed V, 

the distance R to a structure, and the relat ive height H indoors are descr ibed 

(displayed) as the control information in addit ion to the movement vector on marker 

206a (see the arrow displayed on marker 206a in FIG. 8), t he reading unit  212 reads 

the control information on marker 206a as an image. In addit ion to the processing 

procedure of  the f irst embodiment, the control device 204 generates f l ight 

information so that the f l ight speed Vd of  the f lying object 208, the dis tance Rd from 

the structure, and the relat ive height Hd become the f l ight speed V ,the distance R 

from the structure, and the relat ive height H of  marker 206a, and it  transmits the 

f l ight information to the f lying object control unit  210. The f lying object  control unit  

210 controls the f lying object 208 based on the f l ight information.  

 【0077】００７７  

 In step S202, the control device 204 detects whether or not an abnormality has 

occurred in the f lying object 208 by the abnormality detect ion unit  217 and detects 

an abnormal state. When an abnormal state is detected  (Yes in step S202), the 

control device 204 cal ls a fai l -safe code from the data table Df, it  reads a fai l -safe 

code that coincides with the fail -safe code read from marker 206a, and it  transmits  

control information corresponding to the fai l safe -code which was read as f l ight data 

to the f lying object control unit  210 (step S203). For example, it  wi l l  be assumed that  

the fail-safe code "F0001" is descr ibed (displayed) on marker 206a. When the 

control device 204 detects that the f lying object 208 cannot detect marker 206b 

within a predetermined t ime, it  cal ls up the fail -safe code F0001 that was descr ibed 

(displayed) on marker 206a, and it  controls the f lying object 208 to hover. On the 

other hand, when the abnormality detect ion unit  217 does not detect an abnormality 

(No in step S202), the control device 204 advances the process to step S204.  

 【0078】００７８  

 Since step S204 is the same as in the f irst embodiment, an explanat ion thereof wil l  

be omitted.  

 【0079】００７９  

 In step S205, in addit ion to the information read by  the reading unit  212 in the f irst  

embodiment, the control device 204 reads the f l ight speed V, the distance R from the 

structure, the relat ive height H, and the control information of  the fail -safe code F 

which are descr ibed (displayed) on marker 206b.  
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 【0080】００８０  

 Since step S206 is the same as in the f irst embodiment, an explanat ion thereof wil l  

be omitted.  

 【0081】００８１  

 In step S207, the f l ight information correct ing unit  218 of  the control device 204 

compares the control information of  marker 206b, the f l ight speed Vd of  the f lying 

object 208 calculated f rom the values of  the respect ive distance sensors, the 

distance Rd to the structure, and the relat ive height Hd with the value of  the control  

information read in step S205.  

 【0082】００８２  

 In step S208, the f l ight information correct ing unit  218 corrects the f l ight 

information of  the f lying object 208. As an example, it  wi l l  be assumed that the 

control information of marker 206a indicates that the distance R to the structure is  

30. I t  wil l  also be assumed that the control information of  marker 206b is also 30. In 

this case, the f lying object 208 f l ies at a constant distance Rd of  30 f rom the 

structure. Next it  wi l l  be assumed that the distance Rd between the f lying object 208 

and the structure at the posit ion of  marker 206b changes to 32 due to some external 

factor. In this case, the f l ight information correct ing unit  218 corrects the f l ight 

information so that the distance Rd from the structure becomes 30. Similar ly, by way 

of  example, it  wi l l  be assumed that the control information of  marker 206a is 

information in which the relat ive height H changes f rom 20 to 30, and it  wi l l  be 

assumed that the control information on the relat ive height H of  marker 206b 

changes f rom 30 to 20. In this case, the f lying object 208 f l ies whi le changing the 

relat ive height Hd with respect to the structure f rom 20 to 30. I t  wi l l  next be assumed 

that the height Hd relat ive to the f lying object 208 at the posit ion of  marker 206b 

changes to 32 due to some external factor. In this case, the f l ight information 

correct ing unit  218 corrects the f l i ght information so that the relat ive height Hd 

becomes 30.  

 【0083】００８３  

 Steps S209 to S210 are the same as in the f irst embodiment, so descr ipt ions 

thereof wi l l  be omitted.  

 【0084】００８４  

 In the control system 202 and the control device 204 of  the f lying object having the 

conf igurat ion of  the third embodiment as descr ibed above, the f irst distance sensor 

236a to the f if th distance sensor 236e are provided in the f lying object 208, and the 

control information calculated f rom each distance sensor is described (displayed) on 

the marker 206. As a result ,  the f lying object 208 can be more stably and 

autonomously f lown without using a GPS. A fai l-safe code is displayed on the marker 

206. Therefore, when an abnormality occurs in the f lying object 208, the f lying object  

208 can be made to f ly safely in accordance with an indoor or tunnel environment. In 

addit ion, even in a state in which an accelerat ion sensor (not shown) or a gyro (not  

shown) of  the att itude detect ing unit  226 does not funct ion, the f irst to f if th distance 

sensors 236a to 236e can be used to detect the incl inat ion, the speed, the moving 

direct ion, and the l ike of  the f lying object  208.  

 【0085】００８５  

 <Other Embodiments> 

 (a) In the embodiments descr ibed above, an unmanned f lying object has been 

descr ibed as an example, but the present invention is not l imited ther eto, and 

various modif icat ions can be made without depart ing f rom the gist of  the invent ion.  
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In part icular, the embodiments and var iat ions descr ibed herein can be f reely 

combined as necessary.  

 【0086】００８６  

 (b) In the f irst embodiment descr ibed above, arrows and numbers are used as 

examples of  marker 6a and marker 6b, but the present invention is not l imited to this 

example. For example, marker 6a and marker 6b may be displayed as QR codes. 

When a QR code (registered trademark) is used for marker 6a and marker 6b, a QR 

code (registered trademark) reader may be stored in advance in the reading unit  12 

of  the control device 4.  

 【0087】００８７  

 (c) In the second embodiment described above, alphabetic characters are used for 

marker 106a to marker 106d, but the present invention is not l imited thereto. For 

example, marker 106a to marker 106d may be numbers or s imple characters. 

Alternat ively, the movement vector and the imaging start t ime may be converted into 

a QR code (registered trademark) and used for marker 106a to marker 106d.  

 【0088】００８８  

 (d) In the embodiments descr ibed above, the image obtained by the image 

captur ing unit  22 is used as the detect ing unit  16, but the present invent ion is not 

l imited to this. For example, magnet ic force may be detected by using a magnet or  

the l ike for markers 6 and 106. In addit ion,  marke rs 6 and 106 may be detected using 

infrared rays.  

 【0089】００８９  

 (e) In the f irst embodiment and the second embodiment described above, the long 

side and the short side M of  the rectangular por t ions of  markers 6 and 106 are used 

by the f l ight information correct ing unit  18,  but the present invention is not l imited to 

this. For example, a long-wave wireless wave, a sound wave, or the l ike which easily 

avoids an obstacle may be used. Instead of  the long side L and the short s ide M, a 

straight port ion of  a structure around marker 106 may be used.  

 【0090】００９０  

 (f )  In the f irst embodiment and the second embodiment described above, a 

rectangular f rame is used for markers 6 and 106, but the present invention is not 

l imited thereto. Marker 6 and marker 106 may be diamond -shaped or round-shaped. 

 【0091】００９１  

 (g) In the f irst embodiment descr ibed above, marker 6 is arranged at an arbitrary 

posit ion, but the present invention is not l imited to this. The marker 6 may be 

arranged on top of  a self -propel led device. As a result ,  the f lying object 8 can follow 

the movement of  the self -propel led device.  

 【0092】００９２  

 (h) In the third embodiment descr ibed above, a f irst distance sensor 236a to a f if th 

distance sensor 236e are used, but the number of  distance sensors is not l im ited to 

this. For example, in the case where two or more distance sensors are arranged in 

the forward, backward, lef t ,  and r ight direct ions in the travel ing direct ion of  the f lying 

object 208, the rotat ional direct ion of  the f lying object is stabil ized, an d stabil izat ion 

of  the f l ight can be expected by control l ing the f lying object so as to keep the two 

distances on the r ight side constant. In addit ion, instead of  a distance sensor, a 

laser range f inder may be used. In this case, the l ight receiving angles  of  the laser 

range f inder may be descr ibed (displayed) on marker 206a and marker 206b.  

 【0093】００９３  

 ( i)  In the third embodiment descr ibed above, the f l ight speed V, the distance R to 
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the structure, and the relat ive height H in the indoor area are descr ibed (displayed) 

on marker 206a and marker 206b, but the values of  the respective distance sensors 

may be descr ibed (displayed). Thus, the calculat ion performed by the f l ight 

information correct ing unit  218 can be omitted.  

 【0094】００９４  

 ( j )  In the third embodiment described above, the fai l -safe codes shown in the table 

of  FIG. 10 are used, but the present invention is not l imited the reto. The fai l -safe 

codes may be def ined to correspond to al l of  the anomalies that may occur in the 

control system 202 of  the f lying object.  

[Explanation of Reference Numerals]  

 【0095】００９５  

2, 102, 202: Flying object control system  

4, 204: Control device 

6, 106, 206: Marker unit  (marker)  

8, 208: Flying object   

12, 212: Reading unit  

14, 214: Flight information transmitt ing unit  

16, 216: Detecting unit  

18, 218: Flight information correct ing uni t   

22, 222: Image capturing unit  

217: Abnormality detect ion unit  

236 a :  First distance sensor  

236 b :  Second distance sensor  

236 c :  Third distance sensor  

236 d: Fourth distance sensor  

236 e :  Fif th distance sensor  
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Claims 

 

1. A marker placed on a structure outside of  a f lying object for use with a reading unit  

a f lying object control system compris ing:  

f irst control information being a moving distance and a moving direct ion of  the f lying 

object f rom the marker to next marker  along a f l ight route;  

second control information being a f l ight speed, a distance to a structure, a relat ive 

height in an interior of  the f lying object f rom the marker to next marker along a f l ight  

route; and 

third control information being a behavior of  the f lying object when an abnormality 

occurs with respect to the f lying object or a control ler that controls the f lying object  

along the f l ight route f rom the marker to the next marker, the third control 

information corresponding to predetermined overridin g f l ight information for 

control l ing the f lying object.  

 


