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Turning Templaote for Single Unit Trucks or Buses

Vehicle turning radius software. Vehicle turning radius calculator. Vehicle turning radius chart.

Cars, trucks and even bicycles have a rotation radius. The rotation radius is the space that a vehicle needs to make a certain turn, usually on a road. When new streets are designed or transported transport routes are planned that one takes into account the rotation radius of the vehicles that will use that street. In the past, the Trister engineers used
change templates, those templates would be placed on top of a drawing to test if the design had enough space. In the modern days a computer is used to calculate the exact rotation radius of a specific car or truck. For this, Auturno was developed. With a program like Auturno you can add vehicles to your design, so you can check the rotation radius.
As you can imagine, one of the most important factors is to have the correct vehicles available. The rotation radius depends largely on the specifications of its vehicle such as the size of the vehicle, the amount of axes, the direction and the wheel base. Many countries have their own vehicle specifications so that cars, trucks, buses, ambulances, fire
trucks and other design vehicles that it uses when calculating the rotation radius, are very specific. Alternatively, some programs offer you the option to create your own personalized vehicle and calculate the rotation radius of your personalized vehicle. If you are looking to calculate the rotation radius of a vehicle, you may want to start with the
download of a free self -tour. In this way you can easily test compatibility with your cad-platform and take a look at vehicle libraries available in the software. If you do not have a larger cad platform, or in case you need to check the rotation radius of a vehicle rarely and you are looking for a more cheap solution, you can also use a solution euq euq
sodallated soediv sod rartnocne sedeup n3Aicaunitnoc A .enilnO NRUTotuA razilitu edeup osac ese nE .olucAhev led orig ed oidar le raluclac arap acifAcepse DAC amrofatalp anu ereiuger on euq ebun al ne The possibilities and provide more information on how can calculate the rotation radius of the vehicle in self -lingu Engraving Enter the length of
the wheelbase and the turn of the turn of the front wheels in the calculator to determine the rotation radius. Radio radius of rotation The following férmula is used to calculate the rotation radius of an automvile. Tr = wb/tan (a) where TR is the rotation radius is the rotation of the rotation is the wheelbase (distance between centers of the front and
rear wheels) This fodle assumes a perfect theoretical turn scenario. In real world situations, this rotation radius would vary according to the inclination of the wheel, friction and many other factors. Radio Radio Definition of Radio What is a turn radius? A rotation radius is a radius in which an automvile will rotate or rotate, given a certain length of
axes and a wheel turn. Example problem How to calculate a rotation radius? First, determine the wheel base. This is the distance of the centers of the front and rear wheels. For this example, it is found that the wheelbase is 5 feet after, determine the turn of rotation. This is the unit in which the front wheels are turned from their neutral position. In
this problem, the twist is 10 degrees. Finally, calculate the rotation radius. Using the formula, it is found that the rotation radius is: 5/tan (10) = 28,356 frequent feet What is a good rotation radius? Common cars have a 35 a,— a2 turn radius, so anything more small that that would be considered good. This is the radius of the automobile assuming
assuming that the wheels turn as much as possible. Does the most large pneumatic ones affect the radius of rotation? Usually the wheels large will increase the rotation radius of a vehicle to more inclination of the wheel during the turn. Is it better a small rotation radius or bigger? A small rotation radius is better to handle and cars that want to work
well in a will want to try to decrease the turning radius as much as possible. Turning radius calculation method, steering assistance apparatus and parking assistance apparatus employing the turning radius calculation method, turning radius calculation program, and recording medium Publication number EP1740438B1 EP1740438B1 EP05727535A
EP05727535A EP1740438B1 EP 1740438 B1 EP1740438 B1 EP 1740438B1 EP 05727535 A EP05727535 A EP 05727535A EP 05727535 A EP05727535 A EP 05727535A EP 1740438 B1 EP1740438 B1 EP 1740438B1 Authority EP European Patent Office Prior art keywords turning steering angles turning radius vehicle Prior art date 2004-04-26 Legal
status (The legal status is an assumption and is not a legal conclusion. Google has not performed a legal analysis and makes no representation as to the accuracy of the status listed.) Active 2004-04-26 Priority to JP2004130056A priority Critical patent/JP4438499B2/en 2005-03-23 Application filed by Toyota Industries Corp filed Critical Toyota
Industries Corp 2005-03-23 Priority to PCT/JP2005/006003 priority patent/W02005102822A1/en 2007-01-10 Publication of EP1740438A1 publication Critical patent/EP1740438A1/en 2008-11-05 Publication of EP1740438B1 publication Critical patent/EP1740438B1/en 238000004364 calculation method Methods 0.000 title claims abstract description
23 230000014509 gene expression Effects 0.000 claims abstract description 62 230000000875 corresponding Effects 0.000 claims abstract description 45 238000004590 computer program Methods 0.000 claims description 7 235000020127 ayran Nutrition 0.000 description 5 238000005259 measurement Methods 0.000 description 5 238000004458
analytical method Methods 0.000 description 3 238000002940 Newton-Raphson method Methods 0.000 description 2 238000010586 diagram Methods 0.000 description 1 230000005611 electricity Effects 0.000 description 1 230000005389 magnetism Effects 0.000 description 1 230000001264 neutralization ####
HHABHBHHBHBHHBHBUHHBHBHHBHBHHBHBHHBHBHHBHBHHBHBHHBHBBFHBHBBHHBHABHBHHBHBHFH##HH### including: expressing a steering system model by means of relational expressions having a steering angle and turning angles of outer and inner tires as variables and including known parameters and unknown parameters;
entering data on the known parameters based on design data; calculating the unknown parameters from the relational expressions corresponding to a zero-steering state and the relational expressions corresponding to a full-steering state; calculating turning angles of outer and inner tires respectively corresponding to a plurality of steering angles
between the zero-steering state and the full-steering state using the relational expressions where calculated data on the unknown parameters are entered; calculating turning radii corresponding to the calculated turning angles of the outer and inner tires; and calculating an approximate function of turning radius for steering angle based on the
plurality of steering angles and the turning radii. Technical Field to which the Invention belongs This invention relates to a parking assistance apparatus, a parking assistance method and a computer program product to execute this method. Prior Art Conventionally, as disclosed in, for example, JP 2002-251632 A , there has been developed a driving
assistance apparatus that assists a driving operation by displaying on a monitor screen an actual rear view image of a vehicle captured by a CCD camera and displaying on the monitor screen in a superimposed manner a predicted locus of the vehicle during its backward movement according to, for example, information on a steering angle detected
by a sensor. The driving assistance apparatus as described above allows a driver to perform, for example, lateral parking of a vehicle in a parking space by driving the vehicle while viewing the predicted locus on the monitor screen. In document EP 1 022 903 A2 , a steering assist apparatus for assisting a driver when backing a vehicle in The road has
been proposed in the form of S or the parallel parking. The device includes a camera, a monitor, an angle sensor, obstacle sensors, an image processing unit, a controller and a monitor controller. With the device as described above, the driver is allowed to easily support the vehicle to a desired position by referring to the orientation mark shown on a
monitor screen. The image processing unit calculates the vehicle's default route at the current angle of the wheel and generates data that represent a guide mark based on the route predicted and superimposes the mark on the monitor's screen. The location of the mark on the screen is determined according to the angle of the current wheel. EP-A-1
022 903 reveals a parking aid device that provides guidance on a car parking operation in an objective parking space, in which the orientation on the parking operation, the vehicle is provided according to a turning radius calculated from an angle of direction by the direction angle by the Turn radio calculation method. The problems to be solved by
the invention of drawing a prediche during the backward movement of the vehicle in this way, a turning radius of the vehicle corresponding to an arbitrary direction angle is required. Conveniently, after the vehicle has made twists for a plurality of different direction angles, the respective turn radios of the vehicle are actually measured and the data
thus obtained are interpolated or processed in another way to obtain a turning radius of the vehicle. However, the actual measurement of a turning radius must be carried out a plurality of times corresponding to a plurality of different angles of direction. This causes a problemIn addition, if you try to install the conductive assistance apparatus in
several vehicle models, it is necessary to find the characteristics of the vehicle of each vehicle model through real medicine, which is a laborious operation. This invention has been made in of the conventional problems described above. It is an object of this invention to provide a parking aid device that includes a turning radius calculation method
capable of easily obtaining a turning radius of the vehicle corresponding to an arbitrary direction angle without real measurement. In addition, it is another object of this invention to provide a parking aid method that employs such a turning radius calculation method. In addition, it is still another object of this invention to provide a computer program
product that makes a computer run the turning radio calculation method. Means of solving the problems, a first aspect of this invention is related to a parking aid apparatus that provides guidance on a car parking operation in a target parking space, in which guidance is provided on the operation of the car parking lot according to a radius of rotation
Calculated from an angle of direction by means of a known radius calculation method of rotation that includes the steps of: to express a model of system of direction n3Aicamixorpa n3Aicamixorpa anu raluclac y ;sonretni e sonretxe socitjAmuen sol ed sodaluclac orig ed solugnjA sol a setneidnopserroc orig ed soidar raluclaC ;sodiconocsed sortemjArap
sol erbos sodaluclac sotad nasergni es ednod selanoicaler senoiserpxe sal odnazilitu atelpmoc n3Aicagitsevni ed odatse le y orec n3Aicagitsevni ed a ot gnidnopserroc snoisserpxe lanoitaler eht dna etats gnireets-orez a ot gnidnopserroc snoisserpxe lanoitaler eht morf sretemarap nwonknu eht gnitaluclac ;elcihev eht no atad ngised no desab
sretemarap nwonk eht no atad gniretne ;sretemarap nwonknu dna sretemarap nwonk gnidulcni dna selbairav sa serit renni dna retuo fo selgna gninrut dna elgna gnireets eht gnivah snoisserpxe lanoitaler fo snaem yb ledom metsys gnireets a gnisserpxe fo spets eht etucexe ot retupmoc a sesuac hcihw dohtem noitaluclac suidar gninrut a yb elgna
gnireets a morf detaluclac suidar gninrut a no desab dedivorp si elcihev eht gnikrap fo noitarepo eht no ecnadiug hcihw ni ,ecaps gnikrap tegrat a otni elcihev a gnikrap fo noitarepo na no ecnadiug sedivorp noitnevni siht fo tcepsa dnoces a ot gnidrocca dohtem ecnatsissa gnikrap A .elgna gnireets eht morf detaluclac suidar gninrut eht no desab
rotinom eht no deyalpsid si elcihev eht FO Sucol Tnemevom Drokcab eht hcihw ,egna gnireets eht ot gnidnopserroc elcih ev eht fo sucol tnemevom drawkcab a dna elcihev eht fo tnemevom drawkcab gnirud egami weiv raer elcihev a rennam desopmirepus a ni rotinom a no syalpsid taht sutarappa ecnatsissa gnireets a sesirpmoc rehtruf sutarappa
ecnatsissa gnikrap ehT .deniatbo si elgna gnireets rof suidar gninrut fo noitcnuf etamixorppa eht dna ,serit renni dna retuo eht fo selgna gninrut eht morf detaluclac ylevitcepser era iidar gninrut ehT .snoisserpxe lanoitaler eht gnisu detaluclac ylevitcepser era selgna gnireets fo ytilarulp eht ot gnidnopserroc serit renni dna retuo eht fo selgna gninrut
ehT .etats gnireets-lluf eht ot gnidnopserroc snoisserpxe lanoitaler eht dna etats gnireets-orez eht ot gnidnopserroc snoisserpxe lanoitaler eht morf detaluclac era sretemarap nwonknu eht ,elcihev eht fo atad ngised eht no desab sretemarap nwonk eht no atad gniretne yB .iidar gninrut eht dna selgna gnireets fo ytilarulp eht no desab elgna gnireets
ROF Suidar Gninrurut Fo derutcurts si ledom metsys gnireets a ,1S pets ni lla fo tsriF .tnemidobme eht ot gnidrocca dohtem noitaluclac suidar gninrut a fo trahcwolf a swohs 1 .GIF .sgniward gniynapmocca eht no desab retfaniereh debircsed eb lliw noitnevni siht fo tnemidobme nA noitnevnl eht tuo gniyrrac rof edoM tnemidobmE .sutarappa
ecnatsissa gnikrap eht fo rotinom a no deyalpsid egami weiv raer elcihev a gniwohs hcae sweiv era 8 dna 7 .SGIF dna ,tnemidobme eht ot gnidrocca sutarappa ecnatsissa gnikrap a fo noitarugifnoc eht gniwohs margaid kcolb a si 6 .GIF ,serit renni DNA Retuo eht fo segna gninrut morrut morf elcihev eht fo suidar gninrut gntaluclac fo dohtem rehtona
Gniwohs yllautpecnoc weiv that 5 .gif ,tnemidom mniat a siser gnnin gnnin gnnin gnnin gnnin gnnin gnnin -, Renni DNA Retuo Fo Selgna Gninrut Morf Elcihev A FO Suidar Gninrut GNITALLUCLAC FO DOHTEM that GNIWOHS yllation yllaucnocnocnoc wev that is 3 .gif ,tnemidobme Eht by Desu Ledom Me Mesys Gnireets ohs weiv a si 2 .GIF
,noitnevni siht fo tnemidobme na ot gnidrocca dohtem noitaluclac suidar gninrut a gniwohs trahcwolf a si 1 .GIF sgniwarD eht fo noitpircseD feirB .dedrocer si evoba debircsed margorp noitaluclac suidar gninrut eht hcihw ni muidem gnidrocer elbadaer-retupmoc a ot setaler noitnevni siht fo tcepsa driht a ot gnidrocca tcudorp margorp retupmoc a
,rehtruF .iidar gninrut eht dna selgna gnireets fo ytilarulp eht no desab elgna gnireets rof suidar gninrut fo noitcnuf etamixorppa na gnitaluclac dna ;serit renni dna retuo eht fo selgna gninrut detaluclac eht ot gnidnopserroc iidar gninrut gnitaluclac ;deretne era sretemarap nwonknu eht no atad detaluclac erehw noisserpxe lanoitaler eht gnisu etats
gnireets-lluf eht dna etats gnireets-orez eht neewteb selgna gnireets fo ytilarulp eht ot gnidnopserroc ylevitcepser serit renni dna retuo fo selgna gninrut gnitaluclac ;retemarap nwonk Eht if atd Eht Fo yrtne eht retfa tatats predetermined predetermined pieces of vehicle design data. This embodiment handles a steering system model as illustrated in
FIG. 2. Referring to FIG. 2, AB denotes a rocker arm turning around a point A (kingpin) together with a tire, DE denotes a rocker arm turning around a point D (kingpin) together with a tire, CF denotes a rack moving laterally according to the steering of a steering wheel, BC denotes a tie rod connected to the rocker arm and the rack, EF denotes a tie
rod connected to the rocker arm and the rack, H denotes a position of the rack, J denotes a length of the rocker arm, K denotes a length of the tie rod, 2L denotes a length of the rack, 2M denotes a distance between the kingpins, S denotes a rack stroke (which is proportional to a steering angle AA of the steering wheel), A A denotes an angle of the
rocker arm, A+A denotes a turning angle of an outer tire, and A2A denotes a turning angle of an inner tire. It is apparent herein from FIG. 2 that the square of the distance between B and C is equal to the square of the length K of the tie rod, and that the square of the distance between E and F is equal to the square of the length K of the tie rod.
Therefore, the following relational expressions (1) and (2) are obtained. M - ] ¢AA¢A cos AJ/A + A+xA-L +S2 +J ¢AA¢Asin A A+A+xA-H2=K2-M+J ¢AA¢A cos A A + A2A-L-S2 + ] ¢AA¢A sin A A-A?A-H 2 = K 2 Then in step S2, an operator is required to enter, on the basis of design data, pieces of data on known parameters including the
length K of the tie rod, the length 2L of the rack, the distance 2M between the kingpins, a maximum stroke Sm of the rack, a maximum turning angle A+Am of the outer tire, and a maximum turning angle A2Am of the inner tire. It is not absolutely necessary that the operator be requested to enter the pieces of data on the known parameters. Data
prepared in advance may also be read automatically or through an operation performed by the operator. When the From the data on the known parameters are entered in step S2, the following expressions are obtained from a zero research state (neutral position) and a complete research state in step S3. First, when the amount of address is zero, 1
=12 = 0 and s = 0. Therefore, the following expression (3) is obtained from the expressions (1) and (2). M-ja¢cosT -12 +ja ¢ sini¢ -h 2 = k 2 Also, when the amount of direction is at its maximum, 1 + =11 + m, i2 = i2m, and S = SM. Therefore, the expressions (1) and (2) are expressed as the following expressions (4) and (5), respectively. M - j a
¢cosi¢+itm-1l+sm2+j¢seni¢+iitm-h2=k2-m+j¢cosii¢+12m-1-SM2+Ja¢SIN11ii2M -H 2 = K2 Now, using a method of numerical analysis (5) As for the unknown parameters J, H, and 1. If the solutions obtained from the unknown parameters J, H and 1 are assigned to the expressions (1) and (2), these expressions (1) and
(2) include the 1 + angle of the external tire, the i2 angle of the internal tire, and the grid's stroke as variables. Therefore, in step S4, a value Sn (n = 0 to 10, SO = 0, S10 = SM) obtained by dividing a range of, for example, S = 0 to S = SM in ten equal parts is given for the S race of the shelf, and the expressions (1) and (2) are resolved as to 1 + and 12
by means of a method of numerical analysis as a Newton-Raphson method. In this way, it is possible to obtain + n and i2n corresponding to Sn. Because the frame stroke is proportional to the steering angle i ,the steering wheel and a full direction angle i“ m is known as vehicle design data, it is possible to calculate i ,n corresponding to Sn. As a
result, you get a plurality of pairs from the 1 + n angle of the external tire and the angle ofi2n of the inner tire for a predetermined direction angle i ,n of the steering wheel. The address angle of the steering wheel is defined only as a positive value representing a degree of steering on one side. Then in step S5, a turning radius of the center of a rear
axle of a vehicle is calculated from the turning angle A+An of the outer tire and the turning angle A2An of the inner tire. If an intersection point of extensions of axes of right and left front wheels (steered vehicle wheels) is located on an extension of an axis of rear wheels (i.e., in the case of Ackermann geometry), a turning radius can be calculated
relatively simply. In general, however, the intersection point of the extensions of the axes of the front-right and front-left wheels is not located on the extension of the axis of the rear wheels as shown in FIG. 3. In this embodiment, therefore, a turning radius is calculated assuming that the midpoint between the intersection point of the axis of the right
front wheel and the axis of the rear wheels and the intersection point of the axis of the left front wheel and the axis of the rear wheels represents a turning center. Referring to FIG. 3, a distance Rcin from the center of the rear axle to the intersection point of the axis of the inner tire and the axis of the rear wheels is expressed as follows. Rcin = WB /
tan A%2An + M A distance Rcon from the center of the rear axle to the intersection point of the axis of the outer tire and the axis of the rear wheel is expressed as follows. Rcon = WB / tan A+An - M Accordingly, a turning radius Rcn is expressed as follows. Rcn = Rcin + Rcon / 2 = WB ¢AA¢A 1 /tan A+An + { 1 /tan A%An } / 2 It should be noted herein
that WB denotes a wheel base of the vehicle and that M denotes half of the distance between the kingpins. Thus, the turning radius Rcn corresponding to the predetermined turning angle A+An of the outer tire and the predetermined turning angle A2An of the inner tire is calculated. As described in step S4, the turning angle A+An of the outer tire
and the angle A2An of the inner tire have been obtained for the predetermined steering angle AAn, which means that the turning radius Rcn corresponding to the predetermined steering angle AAn has been thus calculated. Moreover, a turning radius Rm is obtained from Rcn by performing the following calculation. Rmn = Recn + M2 + WB21/2 +
IK It should be noted herein that Rmn denotes a turning radius of the outer front wheel (i.e., the steered vehicle wheel located on the outside of a turn), and that IK denotes a distance between the center of the tire of the front wheel and the kingpin and is expressed as follows. IK = TRF - 2 ¢AA¢A M / 2 It should be noted herein that TRF denotes a
front tread. Based on the plurality of pairs of the steering angle AAn and the turning radius Rmn calculated in step S5, an approximate function R (AA) of the turning radius Rmn for the steering angle AAn is calculated in step S6. For instance, the approximate function R(AA) is approximated by a power function and defined as the following expression
(9) including unknown coefficients A and B. R AA = A ¢AAA AA B The following expression (10) can be produced for this approximate function R(AA) from the plurality of pieces of data obtained in step S5 as to the steering angle AAn and the turning radius Rm. Rmn = A ¢AAAAAn B + Dne.g.,n = 0 to 10 Then, the coefficients A and B minimizing a
sum V of squares of a difference Dn, that is, V=A£A(Dn)2 are calculated. For example, a numerical analysis method such as a simplex method can be used as a method of calculation. By applying the calculated coefficients A and B to the expression (9), a function expression R(AA) for obtaining a turning radius for an arbitrary steering angle is
obtained. A relation of the turning radius to the steering angle is obtained from the function expression R(AA) thus obtained, for example, as shown in FIG. 4. In calculating the approximate function R(AA) in step S6, instead Eht .Retemarap nwonk a GNIUT YBUARUTC YB sretemarap nwonknu ot to the dnuof eb snoitulos taht seciffus of .llew in
elbishsop era snoanibmoc rehto .4,az, j sretemarap h esu ot ot Elksop sla si ,etsni rof .ylevitcepser deurtsnoc Eb ton dluohs ,tnemidobme eht by sretemarap nwonknu eht in desu era a’tni ,h )a,a (r noisserpxe noitcnuf eht,)11( Noisserpxe eht ot eht ot eht ot eht edna ,d ,c stneiciffoced detalluckoce eht gniylppa . FO rebuneus elbatius a gnitceles yb
)11( Noisserpxe eht morf deniatbo ulav who dna nmr suidar gninrut eht neewteb ecnereffid a fo erauqs eht fo pis eht gsminim e dna ,d ,d ,d ,d ,d ,d ,d ,d ,d C = Laca,az DNA )Laca ,az( NAT/BW = CR ,noisserpxe evoba eht ki + 2/1 2 m + CR + 2 BW = 4> r .denia TBO si )11( Noisserpxe Gniwolf eht ,Etmaxe rof ,leehw tnorf eht fo egna gninrurut
lautriv which is Setoned laca ,az DNA desu ledec-owt , .gif , yb detamixorppa eb yam )&, a (R noitcnuf eht ,retruf .Sesanercni gnireets foeh dehgiew eht dna sta sta sta sta sta sta sta sta sta sta sta sc. Eb yam )a,a (R noitcnicnuf eht .gnikrap ro gnireets gnitsis ni ecnadiug gnikrucca Erom dna elcihev eht Fo drip ot edarp elssop elssop elssop elssop
elbish Retaerg Htw Detamixorppa Noitcnuf A yberehw ,)tatates gnireets -lluf a ot ot utoc y hcihw( edis gnireets retaerg eht morf esu rof detceles eb grip sriap fo rebilp elbatius elbatius elbatius 01 ,Ellpmaxe rof ,fo lla gnisuso A morf noitived on ecnis .edistuo eht no sleehw raer dna tnorf eht neewteb ecnatsid a Setoned OBW taht dna eht no sleehw
raer dnnorf eht ecnatsid nhts niht niedsid niedsid £z Nis / Na¢aUaa”az a...a aa a OBW &’a’a’aza a’aadaoaz + na 2 2a 2a 2” &4’a if .Deniatbo era Snoisserpxe GNIWOLLOF eht ,ylgnidrocca .riit eht FO HCAE FO ASUIDAR RUIDAR RUIDAR RUIDAR RULUGNA EHT tnatrp tnaropop ecdrow rof rof rohte Eht ot otroporp era sleehw tfel dna thigir eht fo
sdeeps eht ,retruf .deeps that dna ecnereffid rap ot lanoitopopop eulav who detamixorppa s servid tnamip tnamips of Secrof Gnirenroc ,Et Renni eht Fo Elna laut dna erit renni erit fo noitcerid gnilevart laut neewteb ecnereffid ralugna setoned na20&az Taht dna erit retuo eht fo elgna lautca na dna erit retuo eht fo noitcerid gnilevart lautca na neewteb
ecnereffid ralugna na setoned nA+AAA taht demussa si ti fI .retnec gninrut a stneserper sleehw raer eht fo sixa eht dna leehw tnorf tfel eht fo sixa eht fo tniop noitcesretni eht dna sleehw raer eht fo sixa eht dna leehw tnorf thgir eht fo sixa eht fo tniop noitcesretni eht neewteb tniopdim eht taht gnimussa noitaluclac gnimrofrep fo daetsni desu eb osla
nac sleehw tnorf eht fo secrof gnippils gnicnalab fo dohtem noitaluclac a , Erit Renni eht Fo na22 z Elgna Gninruct eht dna erit retuo eht fo na¢+az Elgna gninrut eht morf suidar gninrurut gnitalluclc fo dohtem in rost rost rotnu ytilarc ntirt s yninr s has elg ytilarc. a (R noitcnuf eht fo stneiciffooc eht eht eht eht eht eht eht eht eht eht eht eht eht eht
eht eht eht ot ot ot ot ot ot ot ot ot ehbssop sla si ,revewoh ,yrrtnoc no .tdemidombme eht r Noitcnuf ETAMIXORPPA EHT FO The circle is observed, with respect to the forces of the curves applied to the front right and left wheels, their respective components in the radial direction of the circle of spin are balanced between themselves. Therefore, the
following expression is obtained. Fi «... cos 1” i2n = fo «.. cos 1” 1 + n Therefore, you get the following expression (12). Whi & «... 112n A «... cos 112n / sin i2n + 12n = wBO &< ... 1 "Em” The followmg expression (13) is obtained from a relationship of a difference in the turn radius between the right and left wheels. WBO /SIN 1+ N -1 "1 + N - WBI / without
i2n +1”"12n =2 a ¢ m Afteri "nyi” 12n have been calculated from the expressions (12) and (13), a turning radius can be calculated from the following expression. RMN = WBO / SIN 1 = N -1 “1 + N instead of balancing the forces of the curves between themselves in the normal directions as described above, several relational expressions can be
established depending on the approach method and the method of setting up a coordinated system. Due to the established relational expressions, a turning radius can be calculated according to several methods. In any case, a turning radius is calculated based on the turning angles of the external and internal steering vehicle wheels. Although the RM
turning radius of the wheel of the vehicle directed on the exterior of a spin is calculated in the realization, it is also possible, for example, to calculate the RC turn radio or a turning radius of another wheel. However, given that a higher precision is guaranteed in approximation if the RM turn radio is calculated, it is also possible to calculate the RM
turn radio and then turn it into the RC turn radio or other turn radius. The rotation radio calculation method according to the above realization can be recorded in a computer readable recording medium as a computing programTurn radius. The recording medium can transmit the content in the program to a reading unit of a computer by causing
changes in a physical quantity such as magnetism, light, electricity, or the like. For instance, a magnetic disk, an optical disk, a CD-ROM, a semiconductor memory, or the like is used as the recording medium. It is alsopossible to calculate a turning radius corresponding to an arbitrary steering angle according to the above-mentioned turning radius
calculation method, and provide a driver with a locus to be followed by the vehicle during backward movement or a guidance on parking on the basis of the calculated turning radius. FIG. 6 shows the configuration of a parking assistance apparatus to which the turning radius calculation method according to this invention is applied. A steering angle
sensor 2 for detecting a steering angle of the steering wheel and a yaw rate sensor 3 for detecting an angular speed of the vehicle in the direction of yaw angle are connected to a controller 1. A lateral parking mode switch 4 for informing the controller 1 that the vehicle is to perform a lateral parking and a parallel parking mode switch 5 for informing
the controller 1 that the vehicle is to perform a parallel parking are also connected to the controller 1. In addition, a speaker 6 for providing the driver with information on driving operation is connected to the controller 1. Further, a camera 7 for capturing a rear view image of the vehicle and a monitor 8 for displaying the image transmitted from the
camera 7 are connected to the controller 1. The lateral parking mode switch 4, the parallel parking mode switch 5, and the monitor 8 are disposed in a driver seat. The camera 7 is attached to, for example, the roof of the vehicle. The controller 1 is equipped with a CPU (not shown), a ROM in which a control program is stored, and a working RAM. The
aforementioned turning radius calculation program and a control program for providing parking assist in lateral parking roP .8 rotinom le ne nartseum es atsiverp otneimanoicatse ed n3Aicisop anu acidni euq 31 olucAhev ed acram anu y n3Aiccerid ed olugnjA nu a etneidnopserroc olucAhev led 21 ohciderp rosivorter otneimivom ed sucol nu ,8 .GIF ne
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amargorp le n2Ages oirartibra n3Aiccerid ed olugnlA nu a etneidnopserroc orig ed oidar nu aluclac es ,otnemom etse nE .2 n3Aiccerid ed olugnjA ed rosnes le rop odatceted n3Aiccerid ed olugn;jA nu odneinetnam odanimretederp orig ed olugnjA nu rop sjArta aicah eveum es olucAhev le euq ne osac le ne 9 ohciderp rosivorter otneimivom ed sucol nu y
7 aramjAc al rop adatpac olucAhev led aresart n3Aisiv ed negami anu atseuprepus arenam anu ed 8 rotinom le ne artseum 1 rodalortnoc le ,asrevni n3Aicisop anu a odazalpsed ah es otneimazalpsed ed acnalap anu euq atceted )artseum es on( otneimazalpsed ed rosnes nu odnauC .MOR le ne odanecamla lortnoc ed amargorp led n3Aicnuf ne anoicnuf
UPC aL .MOR le ne anecamla es olelarap otneimacrapa 1E on on o allatnap al is ranimreted elbisop ecah euq ol ,n3Aiccerid ed orem2An nu noc odreuca ed aibmac allatnap anu ne allatnap al ,olpmeje omoc Auqa odartsuli otneimanoicatse le arap aicnetsisa ed otarapa le nE .olucAhev led otneimanoicatse le ne oditsisa jAtse rotcudnoc le ,otnat amount
amount at that moment is appropriate. However, the parking assistance apparatus is not limited to this configuration. The parking assistance apparatus may also be designed to first set an appropriate locus or vehicle mark on the screen by means of a cursor or the like, assign a turning radius obtained therefrom to the above-mentioned expression (9)
or (11), and acquire an appropriate steering amount. In any case, the obtainment of a relational expression between an arbitrary steering angle and a turning radius corresponding thereto is indispensable in constructing the parking assistance apparatus. The turning radius calculation method according to this invention is also applicable to a steering
assistance apparatus that assists a driver in steering a vehicle backward by displaying on a monitor a predicted backward movement locus during backward movement of the vehicle without providing guidance information for parking and by allowing the driver to look at the predicted backward movement locus. In the turning radius calculation
method of this invention, as described above, the mere entry of data on predetermined known parameters based on design data makes it possible to calculate an approximate function of turning radius for steering angle without carrying out actual measurement. Thus, the application of this turning radius calculation method realizes a steering or
parking assistance apparatus capable of being easily installed in several vehicle models despite the commonness in structure. This invention makes it possible to easily obtain a vehicle turning radius corresponding to an arbitrary steering angle without carrying out actual measurement. A parking assistance apparatus providing guidance on an
operation of parking a vehicle into a target parking space, wherein guidance on the operation of parking the vehicle is provided based on a turning radius calculated from a steering angle by a turning radius calculation which includes the steps of: the formulation of relational expressions that have the turning angle and turning angles of the external
and interior tires as variables and which include known parameters and unknown parameters by building a model of direction system (S1); the application of data of the known parameters based on design data to the relational expressions (S2); the calculation of the unknown direction values obtained by applying the values of the corresponding
variables A parking aid appliance for the parking lot according to the claim 1, in which a rack trace moving in a side direction of the vehicle according to the steering of a steering wheel is included in the relational expressions as a variable corresponding to the direction angle. A parking aid appliance on claim 1, in which the rotating radius
corresponding to the turning angles of the outer and interior tyres is calculated by taking as a turning center an average point between a right front wheel intersection shaft and a rear wheel shaft and an intersection point of a left front wheel shaft and a shaft orig ed oidar nu ed n3Aicnuf ne anoicroporp es olucAhev le ,otneimanoicatse ed n3Alcarepo
al erbos n3Aicatneiro anoicroporp es euq le ne ,ovitejbo otneimanoicatse ed oicapse nu ne olucAhev nu ed otneimanoicatse ed n3Aicarepo anu erbos n3Aicatneiro anoicroporp euq otneimanoicatse ed aicnetsisa ed odot©Am nU .n3Aiccerid ed olugn;A le edsed odaluclac orig ed oidar led n3Aicnuf ne )8( rotinom le ne artseum es olucAhev led sjArta aicah
otneimivom ed sucol le euq le ne ,n3Aiccerid ed olugnjA la etneidnopserroc olucAhev led sjArta aicah otneimivom ed sucol nu y olucAhev led sjArta aicah otneimivom le etnarud olucAhev led aresart atsiv ed negami anu atseuprepus arenam ed )8( rotinom nu ne ribihxe arap avitcerid aicnetsisa ed otarapa nu :sjAmeda ednerpmoc euq,7 a 1
senoicamalcer sal n°Ages otneimanoicatse ed aicnetsisa ed otarapa nU .orig nu ed roiretxe nu ne sodigirid solucAhev ed adeur anu ed orig ed oidar nu se orig ed oidar le euq le ne ,5 n3Aicamalcer al n?Ages otneimanoicatse ed aicnetsisa ed otarapa nU .sjAm o sod ed nedro nu noc n3Aiccerid ed olugnjA led n3Aicnuf nu omoc aserpxe es sadeur sod ed
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euq selanoicaler senoiserpxe sal ,n3Aiccerid ed ametsis ed oledom nu ed ritrap a selano1ca1er senoiserpxe odnalumroF : ed sosap sol ednerpmoc euq orig ed oidar ed olucljAc ed odot© Am nu etnaidem n3Aiccerid ed olugnjA nu edsed Reading data on known parameters based on design data on the vehicle; Calculate the values of the unknown
parameters of the conditional expressions obtained through the application of the values of the variables corresponding to a zero rotation state to the relational expressions and of the conditional expressions obtained through the application of direction values corresponding to a state of total rotation to relational expressions; Calculate a plurality of
directional directions and rotation of the corresponding external tires corresponding to all assistance for parking according to the claim 9, in which a line of a rack that moves in a lateral direction of the vehicle according to the direction of a steering wheel is included in relational expressions as a variable corresponding to the direction of the
direction. An all assistance for parking according to claim 9, in which the rotating radius corresponding to the external and interior pneumatic turn intersection of a right front wheel and an axle of the rear wheels and an intersection point of an axle of a left front wheel and the axle of the rear wheels. An all of parking assistance according to the claim
9, in which the rotation radius corresponding to the rotations of rotation of the external and interior pneumics are calculated taking as a circle a center of a turn of rotation which is established to balance applied sliding forces right and left front wheels in a radial direction of the turning circle. A computer program product including a program for a
processing device, comprising software code portions for performing the steps of any one of claims 9 to 12 when the program is run on the processing device. The computer program product according to claim 13, wherein the computer program product comprises a computer-readable medium on which the software code portions are stored. The
computer program product according to claim 13, wherein the program is loadable into an internal memory of the processing device. device.
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