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AUTOFOCUS CALIBRATION FOR LONG
LENSES

In an aspect, a method for calibrating a focus point for a
camera lens may include, using a camera, capturing a re?ec

CROSS-REFERENCE TO RELATED
APPLICATION

tion of a focus point measuring device, Wherein the focus
point measuring device is af?xed to the camera. The method
may further include evaluating a captured image of the re?ec
tion to measure a calibration amount for a focus point. The

This application claims priority pursuant to 35 U.S.C. §1 19
(e) to Us. provisional application Ser. No. 61/428,015, ?led

method may further include adjusting a focus point of a lens
of the camera by the calibration amount. The method may
include selecting the focus point measuring device to be in a
particular form, as described in more detail herein.

Dec. 29, 2010, Which is hereby incorporated by reference, in
its entirety.
BACKGROUND

In related aspects, the method may include fastening the
?xture to the camera using a removable fastener. For example,
the method may include interposing the ?xture betWeen a
tripod and the camera for mounting the camera to the tripod,

1. Field

This application relates to methods and systems for cali
brating a focus point for a camera lens.

and attaching the tripod to the ?xture. In the alternative, the

2. Description of Related Art

method may include attaching the ?xture to a hot shoe for the
camera. In another alternative, the method may include
attaching the ?xture to the lens.

High-end cameras and lenses are often susceptible to back

focusing or front focusing problems, Which may be described
as automatically focusing on a point that is slightly behind or
in front of the point that the photographer intends to focus on,

20

In other aspects, the method may include holding the sub
stantially planar target surface so that a plane thereof is per
pendicular to a re?ected leg of a line of sight betWeen the
mirror and a substantially planar target. In the alternative, or

25

planar target surface so that a non-re?ected leg of the line of
sight betWeen the lens and the mirror is not parallel to the

usually the surface of some object. These problems arise from
manufacturing tolerances used in mass-production of camera

lenses, coupled With the fact that, particularly for long lenses,
any imprecision in the manufacture of the lens or its auto
focus system may shoW up as a noticeable lack of focus,

in addition, the method may include holding the substantially

especially When automatically focusing on a distant object.
Imprecision can also build up in unpredictable Ways from
coupling a lens to other elements in the optical path, such as

second portion of the line of sight.
In an aspect of the method, or separately from practice of
the method, the focus point measuring device may be pro

a camera body.

To compensate for unavoidable imprecision in manufac

30

turing, many camera manufacturers build cameras equipped

vided in a particular form. In an aspect, the focus point mea
suring device may be provided as an apparatus including a

With Micro-AF adjustment capability. Such capability

substantially planar target surface de?ning a plane, and a

enables the user to instruct the camera to automatically apply
a degree of plus or minus focus correction in response to
being coupled to a de?ned lens. It remains up to the user to
determine an amount of focus correction, sometimes called a

ruled target surface inclined at substantially 450 to the sub

stantially planar target and extending through the plane
35

thereof, marked to indicate respective distances in front of
and behind the plane. The apparatus may further include a

calibration amount, that should be applied for each particular

?xture for holding the substantially planar target surface and

camera and lens combination.
Various methods may be used to determine an amount of

the ruled target surface in a de?ned orientation to a camera,

focus correction for a particular camera/lens combination.

Whereby a re?ection of the substantially planar target surface
40

For example, “LensAlign”TM, available from WWW.Whibal

and the ruled target surface is made visible through the cam
era and its lens pointing at a mirror along a line of sight, in

host.com, is a device that may be used to measure an amount

Which re?ection the substantially planar target surface and the

of back focus or front focus, and thereby determine an amount

ruled target surface are centrally disposed in a ?eld of vieW
45

along the line of sight and the substantially planar target
surface is substantially perpendicular to the line of sight.

50

In related aspects, the apparatus may further include a
removable fastener for fastening the ?xture to the camera.
The ?xture may be con?gured to mount to the camera in
various different Ways. In an aspect, the ?xture may be con
?gured to mount interposed betWeen a tripod and the camera,

of focus correction to apply. A LensAlign device is comprised
of a base for holding the camera Which can sit ?at on a table,
or be mounted on a light stand or tripod, together With a front
standard and a rear standard. The front standard provides a

focus target and is marked With precision rulings similar to a
measurement ruler or the like. The rear standard is marked

With several bulls-eye targets that line up With holes on the
front standard, for aligning the camera With the front standard
so that the camera and focus target are exactly plane parallel.

Alignment is performed by sighting through the camera and
lens until the bulls-eye targets are exactly aligned With holes
in the front standard, then using the camera’s autofocus to
focus on the front standard, capturing an image and evaluat
ing the image. Because of the precision rule markings on the
front standard, the amount of front or back focus is readily
visible from the captured image. Further details are shoWn at

http://WWW.Whibalhost.com/lensalign/hoW-lensalign-Work

55

for mounting the camera to the tripod. In such con?gurations,
the apparatus may further include the tripod attached to the
?xture. In an alternative aspect, the ?xture may be con?gured
to attach to a hot shoe for the camera, for example by includ
ing a male mounting piece shaped to insert in a hot shoW
female mounting bracket. In another alternative, the ?xture
may be con?gured to attach to the lens, for example using a

circular (e.g., annular) clamp.
60

s.html.
SUMMARY

In another aspect, the ?xture may be con?gured to hold the
substantially planar target surface so that the plane thereof is
perpendicular to a re?ected leg of the line of sight betWeen the
mirror and the substantially planar target. For example, the
?xture may be attached to the substantially planar target
surface and include a camera mounting interface that is ori

Methods and systems for calibrating a focus point for a
camera lens are disclosed, including methods and systems
using a ?xture and alignment device attached to a camera.

65

ented to align the target surface Within a feW degrees of
perpendicular to the camera line of sight. The degree of incli
nation may be ?xed or adjustable.
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In another aspect, the ?xture may be con?gured to hold the
substantially planar target surface so that a non-re?ected leg
of the line of sight betWeen the lens and the mirror is not

a mirror, instead of the 20 m that Would be required using a
prior art calibration method. In addition, there is no need to

manually align the focus target to the camera, because the
?xture is con?gured to hold the focus target in a de?ned
alignment With the focal plane of the lens. When the camera

parallel to the second portion (i.e., the re?ected leg) of the line
of sight. For example, the ?xture may be attached to the
substantially planar target surface and include a camera
mounting interface that is oriented to align the target surface

is in the center of the frame as seen in the re?ection, the focus

target is necessarily ?at relative to the focal plane of the
camera. Once having captured an image of the focus target,

at a non-Zero inclination of perpendicular to the camera line

of sight; for example, betWeen 5 and 10 degrees.
In another aspect, the substantially planar target surface

the user may determine the calibration amount in a conven

de?ning a plane and the ruled target surface are formed in a
molded polymer material. In addition, may formed in a
moldedpolymer material, either as a separate piece or molded

see Where on the ruled target the point of focus actually lies.
In a one implementation, the mirror is angled very slightly
up, and the target is angled very slightly doWn so that the

in the same piece as the substantially planar target surface and
the ruled target surface.
Further embodiments, aspects and details of the method

focal plane of the camera. This angling may be used to com
pensate for the fact that an opaque focus target cannot be

tional manner, by examining the image of the focus target to

camera is able to center on the focal target as ?at relative to the

and apparatus for calibrating a focus point for a camera lens

are presented in the detailed description that folloWs.
BRIEF DESCRIPTION OF THE DRAWINGS

20

placed directly in front of the camera lens Without obstructing
the ?eld of vieW. Instead of “angling up” and “angling doWn,”
in any other similar complimentary con?guration may be
used. In the alternative, the focus target may transmit light in
one direction but not another, as a one-Way mirror.

Referring to FIG. 1, an example of an apparatus 100 for
measuring a focus calibration amount is shoWn in perspective

The present technology, in accordance With one or more

various embodiments, is described in detail With reference to

vieW. The example is simpli?ed to illustrate general aspects of

the folloWing ?gures. The draWings are provided for purposes

of illustration only and merely depict illustrative examples.

25

FIG. 1 is an isometric vieW of a focus point measuring

device illustrating aspects of the present technology.

100 may comprise a substantially planar and opaque target
surface 102 de?ning a focus plane. The target surface may be

FIG. 2 is a system diagram illustrating aspects of using a
focus point measuring device With a camera and other ele
ments to calibrate a focus point for a camera lens.

a suitable measurement apparatus, and should not be under
stood as representing a detailed design for such an apparatus
With respect to aspects that are not discussed. The apparatus

30

marked or imprinted With one or more markings to aid in

35

centering and focusing thereon using a camera’s autofocus
mechanism. The target surface should be large enough in area
and con?gured With surface properties to reliably re?ect the
camera’s sounding signal, for example an infrared pulse.
As used herein, “substantially planar” means planar Within

FIG. 3 is a ?oW chart shoWing examples of operations in a
method for calibrating a focus point for a camera lens.
DETAILED DESCRIPTION

NotWithstanding the advantages of LensAlign or similar
devices and methods, they may be subject to certain disad

reasonable manufacturing tolerances, so that the surface is

vantages. One disadvantage may relate to the amount of dis
tance required to set up the measuring device and capture an

optics of the camera lens. The term “planar” means in the
form of a plane; this may include but is not strictly limited to
a ?at surface target 102 as depicted in FIG. 1. One purpose of

image. For example, using a multiplier of 50 times the focal
length as recommended by one prominent lens manufacture,

apparently planar so far as is perceptible using the focusing
40

the substantially planar target surface is to provide an object
that can be brought into sharp focus by aligning a focus plane

a lens With a focal length of 400 mm requires a 20 meter

calibration distance. Many photographers may not have con

of the camera lens as closely as possible With the target.
Therefore, if the focal plane of the camera lens is not substan

venient access to a suitable calibration space at least 20

meters long. In addition, the process of aligning the calibra

45

tially ?at (i.e., it is curved in some detectable amount), then
the target surface may be curved to parallel and curvature in
the lens’ focal plane. Another purpose for the target surface
102 may be to re?ect the camera’s sounding signal for auto

50

parabolic target surface may facilitate this purpose.
The apparatus 100 may further comprise a ruled target
surface 104 inclined at substantially 450 (for example,

tion device to the camera may be unnecessarily time consum
ing or may unnecessarily introduce a possibility for error.

The present disclosure describes a method and apparatus
that overcomes these and other limitations of the prior art, by
providing a precision-ruled focus target in a ?xture attached

focus back to the camera. For example, a ?at or slightly

to the camera body. For example, the camera may be mounted
on a focus target Which in turn mounts on a tripod. In the

45°:5°) to the substantially planar target 102 and extending
through the plane thereof. The relative position and orienta

alternative, the tripod may be provided With the focus target
built into it or attached beloW, beside, or above the camera
mount. In another alternative, the focus target mounts on the
hot-shoe of the camera. A less preferred alternative is for the
focus target to be mounted on the lens itself, such as in the

threads. This may introduce the disadvantage of having to use
a focus point other than the center point, as the center point
Would be the lens itself.
To use the alignment ?xture, the camera is pointed at a ?at

55

tion of the planar surface 102 and ruled surface 104 should be

?xed by con?guration of the supporting ?xture 108.
The ruled surface 104 is marked to indicate respective
distances in front of and behind the plane of the planar surface
1 02. For example, the ruled surface may be marked Zero at the
60

point of intersection With the planar surface 102, Withpositive
and negative markings on respective sides of the Zero point, as
shoWn. A more detailed example of a ruled marking surface is

mirror Which re?ects the focus target. The user focuses on the

re?ection of the target appearing in the mirror, and captures

provided by the LensAlignTM device referenced above, Which

an image of the re?ection. This effectively doubles the dis
tance to the focus target, Without having to ?nd additional

has staggered rule markings resembling a Vernier scale exhib
iting a ?ne regular pattern for more easily ascertaining the

65

linear space. For example, a 400 mm long lens can be effec

exact focus point. The ruled surface 104 is not intended to

tively calibrated in a distance of 10 m, using the ?xture With

re?ect the camera’s sounding signal for autofocus, and as

US 8,676,050 B2
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In the depicted embodiment, the planar target 102 is

such may be positioned immediately adjacent to or near the
surface 102 so as to appear in photographs taken of the planar

slightly off center of the center of the lens 204, Which is

surface 102 Without interfering With distance sounding by the

naturally necessary to avoid obstructing the line of sight 210,

camera’s autofocus mechanism.
The apparatus 100 further comprises a ?xture 108 of any

material. Therefore, the line of sight 210 comprises a ?rst leg

at least When the planar surface is constructed of an opaque

suitable structural material con?gured for holding the sub
stantially planar target surface 102 and the ruled target sur

214 betWeen the lens 204 and mirror 216 inclined at an angle
“0t” to a second leg 216 betWeen the mirror 216 and planar
surface 102. The angle 0t may be fairly small, and may be

face 104 in a de?ned orientation relative to a camera. For

example, a camera body may be attached using a fastener to a

determined by the arctangent of the perpendicular distance

receptacle 106 (e.g., a threaded hole), bearing against a
mounting surface adjacent to the receptacle 106. The ?xture

betWeen the center of the planar surface and the ?rst leg 214

line of sight divided by the length of the leg 214 (i.e., one-half
the total line of sight 210 length). For example, assuming a 10

holds the tWo surfaces 102, 104 at a relative orientation to an
attached camera such that a re?ection of the substantially

cm perpendicular offset of leg 214 from the center of the
target 102 and a total line of sight length of 20 m, the angle 0t
equals the arctangent of 0.1 m/l0 m, Which is approximately
057°. The ?xture 108 may be con?gured to hold the camera

planar target surface and the ruled target surface is made
visible through the camera and its lens pointing at a ?at mirror

along a line of sight. In such a re?ection, the substantially
planar target surface 102 and the ruled target surface 104 are
centrally disposed in a ?eld of vieW along the line of sight and

the substantially planar target surface 102 is substantially
perpendicular to the line of sight.
Apparatus 100 lacks any feature for optically aligning the

202 so that the angle 0t may be ?xed or adjusted as needed for

different camera bodies and alignment lengths. For example,
20

(or side to side) until the center target of the planar surface

planar surface 102 to a camera lens. Such a feature is not
necessary, because the ?xture 108 includes a mechanical
alignment feature, for example one or more mounting sur

faces (for example three mounting pads, not shoWn) to align

appears in the center of the camera’s ?eld of vieW.
25

the camera body and hence its lens With respect to the target
surface 102.

Consistent With the foregoing, a user may use the focus
measurement apparatus 100 or equivalent device to deter
mine an amount of focus adjustment for an autofocus feature
of a camera/lens combination, using a method 300 as shoWn

in FIG. 3. Initially, the user con?gures the apparatus 100 With

FIG. 2 shoWs the apparatus 100 attached to a support struc
ture, for example a tripod 212 and to a camera 202. In the

illustrated embodiment, the apparatus 100 is interposed

once the system 200 is in place the user may turn a ?ne
adjustment screW to pivot the camera 202 slightly up or doWn

30

other elements of a system 200 as shoWn and described above.
Then, using a camera, a user may capture 302 a re?ection of

betWeen the camera body 206 and the tripod 212. In the
alternative, the apparatus 100 may be ?xed above the camera

the focus point measuring device (e. g., apparatus 100). Then,

body 206, for example by mounting to the hot shoe 208, With

3 04 a captured image of the re?ection to measure a calibration
amount for a focus point. The user may then adjust 306 a
focus point of a lens of the camera by the calibration amount.

after taking a photograph of the re?ection, the user evaluates

the camera body 206 mounted directly to the tripod 212.
Either Way, When mounted to the apparatus 100, the camera
202 and its lens 204 are held relative to the apparatus 100
using any suitable mounting attachment at an orientation

35

By Way of example, a distinguishing feature of this method
300 is that the focus point measuring device is a?ixed to the
camera instead of being a free standing object. Another point
of distinction is that a re?ection of the measuring apparatus is

Whereby a re?ection of the substantially planar target surface
102 and the ruled target surface 104 is made visible through
the camera 202 and its lens 204 pointing at a ?at mirror 216
along a line of sight 210. In such a re?ection visible in the

40

captured, for example by photographing the device as
re?ected in a mirror, instead of an unre?ected image of the
measuring device. Yet another point of distinction is that no

mirror 216, the substantially planar target surface 102 and the
ruled target surface 104 are centrally disposed in a ?eld of

optical alignment device is needed for aligning the measure

vieW along the line of sight 210 and the substantially planar
target surface 102 is substantially perpendicular to the line of
sight 210, for example, at an angle of 90°:5°.

ment device to the camera; instead a mechanical ?xture that

Typically the mirror 216 may be attached to or supported
by a Wall or other support structure (not shoWn) that is sub
stantially perpendicular to a ?oor or other support surface.
MeanWhile, the base of the tripod 212 may also rest on the

45

What is claimed is:
50

same ?oor or other support surface, and be leveled so that
When a camera is attached to the apparatus 100 or directly to

the tripod 212, line of sight 210 for the lens 204 is parallel to
the ?oor and thus perpendicular, or nearly perpendicular, to
the re?ective surface of the mirror 216. Thus, When the lens is
pointed at the mirror until the planar surface 102 is in the
center of its ?eld of vieW, the planar surface 102 Will be
parallel, or nearly parallel, to the re?ective surface of the
mirror 216. The foregoing example demonstrates hoW the
mechanical system 200 comprising a mirror support (e.g.,
Wall), ?oor, tripod, and apparatus 100 can be used to quickly
align the Working surfaces of the apparatus 100 With the
central line of sight 210 for the lens 204 and camera body 206,
Without using an optical alignment device. Other methods of
mechanical alignment may also be used, characterized by the
disclosed feature of mechanically attaching the apparatus 100
to the camera 202.

a?ixes the camera to the measuring device is used to align the

tWo bodies. The appended examples further illustrate features
and aspects of the innovative technology disclosed herein.

1. A apparatus, comprising:
a substantially planar target surface de?ning a plane;
a ruled target surface inclined at substantially 450 to the

substantially planar target and extending through the
55

plane thereof, marked to indicate respective distances in
front of and behind the plane; and
a ?xture for holding the substantially planar target surface
and the ruled target surface in a de?ned orientation to a

60

camera, Whereby a re?ection of the substantially planar
target surface and the ruled target surface is made visible
through the camera and its lens pointing at a mirror along
a line of sight, in Which re?ection the substantially pla
nar target surface and the ruled target surface are cen

65

trally disposed in a ?eld of vieW along the line of sight
and the substantially planar target surface is substan
tially perpendicular to the line of sight.
2. The apparatus of claim 1, further comprising a remov
able fastener for fastening the ?xture to the camera.

US 8,676,050 B2
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3. The apparatus of claim 1, wherein the ?xture is con?g

a ?xture for holding the substantially planar target sur

ured to mount interposed betWeen a tripod and the camera,

face and the ruled target surface in a de?ned orienta
tion to the camera, Whereby a re?ection of the sub

and is con?gured for mounting the camera to the tripod.
4. The apparatus of claim 3, further comprising the tripod

stantially planar target surface and the ruled target

attached to the ?xture.

surface is made visible through the camera and its lens
pointing at a mirror along a line of sight, in Which

5. The apparatus of claim 1, Wherein the ?xture is con?g
ured to attach to a hot shoe for the camera.

re?ection the substantially planar target surface and

6. The apparatus of claim 1, Wherein the ?xture is con?g

the ruled target surface are centrally disposed in a ?eld

ured to attach to the lens.

of vieW along the line of sight and the substantially
planar target surface is substantially perpendicular to
the line of sight.

7. The apparatus of claim 1, Wherein the ?xture is con?g
ured to hold the substantially planar target surface so that the
plane thereof is perpendicular to a re?ected leg of the line of

12. The method of claim 11, further comprising adjusting a

sight betWeen the mirror and the substantially planar target.

focus point of a lens of the camera by the calibration amount.

8. The apparatus of claim 7, Wherein the ?xture is con?g

13. The method of claim 11, further comprising fastening

ured to hold the substantially planar target surface so that a

the ?xture to the camera using a removable fastener.

non-re?ected leg of the line of sight betWeen the lens and the
mirror is not parallel to the second portion of the line of sight.
9. The apparatus of claim 1, Wherein the substantially
planar target surface de?ning a plane and the ruled target
surface are formed in a molded polymer material.

14. The method of claim 11, further comprising interpos
ing the ?xture betWeen a tripod and the camera for mounting
the camera to the tripod.

15. The method of claim 14, further comprising attaching
20

10. The apparatus of claim 1, Wherein the ?xture is formed
in a molded polymer material.
11. A method comprising:
using a camera, capturing a re?ection of a focus point

measuring device, Wherein the focus point measuring

16. The method of claim 11, further comprising attaching
the ?xture to a hot shoe for the camera.

17. The method of claim 11, further comprising attaching
the ?xture to the lens.
25

device is a?ixed to the camera; and
evaluating a captured image of the re?ection to measure a
calibration amount for a focus point, Wherein the focus

a substantially planar target surface de?ning a plane;

substantially planar target and extending through the
plane thereof, marked to indicate respective distances
in front of and behind the plane; and

18. The method of claim 11, further comprising holding the
substantially planar target surface so that the plane thereof is
perpendicular to a re?ected leg of the line of sight betWeen the

mirror and the substantially planar target.
19. The method of claim 11, further comprising holding the

point measuring device comprises:
a ruled target surface inclined at substantially 45° to the

the tripod to the ?xture.

30

substantially planar target surface so that a non-re?ected leg
of the line of sight betWeen the lens and the mirror is not

parallel to the second portion of the line of sight.
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