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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Taking pictures of a moving target was nearly impossible in the early days of digital photography. After
pressing the exposure button, it took a significant amount of time to capture the image and the chance
to preserve the desired moment was gone.

Part of the time between pressing the exposure button and the exposed picture is needed to focus while
another part is needed to adjust the exposure, etc. This unwelcome, but unavoidable period of time is
called the shooting time lag. This is often mixed with the term shutter release time lag which is also
defined in this International Standard. Optimized systems are nowadays able to decrease these time lags.

Captpiring the different stages of a fast moving object is sometimes very important, especially|in areas like
sports or people photography. This high shooting rate requires a fast image processingwithin the digital
still gamera that can be measured according to the method described in this International Standard.

Wheh a photographer decides to capture an image of a changing scene, if his ofi hér digital|still camera
takes a long time to be ready to shoot once it is turned on, the opportunity to'capture the image is lost.
This[time named start-up time is therefore another important value which can be determnined using
this International Standard.

© ISO 2015 - All rights reserved v
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Photography — Digital still cameras — Measuring
shooting time lag, shutter release time lag, shooting rate,
and start-up time
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Terms and definitions

lag, shooting rate, and start-up time for digital still cameras including camera medul
ablet computers. It includes a method that uses control signals inside the digital|still ¢
od that determines the timing values without requiring access to the inside ofthe digital

nding on the method used to start the timing device, there can be a time lag between t}
e timing device and the closure of the exposure switch of the digital still camera.

[nternational Standard does not address the measurement of autofocus accuracy and
conditions.

igital still cameras that continuously shoot images into thebuffer, the exposure button
ector of an image that was taken before the exposure button was pressed. The methodg
er time lag and shooting time lag do not address this«case and cannot be used for this ty
famera.

following documents, in whole or in part, are normatively referenced in this documnj
pensable for its application. For dated references, only the edition cited applies. |
ences, the latest edition of the reférenced document (including any amendments) appl

7589, Photography — Illuniinants for sensitometry — Specifications for daylight, 1

bten and printer

he purposes of.this document, the following terms and definitions apply.

al still.camera
e which incorporates an image sensor and produces a digital signal representing a sti

Note

International Standard specifies how to measure and report the shooting time lag, shiitter release

bs in phones
hmera and a
still camera.

e activation

speed at low
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ncandescent

| picture

[ ta entry: A digifn] still camerais fypir‘:a”yn pnrfnh]r—\ hand-held device The digifn] Qign;ﬂ isusl

lly recorded

on a removable memory such as a solid-state memory card or magnetic disk.

Note

3.2

2 to entry: This term is also defined in ISO 12231, ISO 12232, 1SO 15739, and ISO 17321-1.

shooting time lag
time between pressing the exposure button (firmly depressing the shutter button to the maximum
extent without introducing a discontinuity) on a digital still camera [3.1] or a module built into a mobile
device and the beginning of the exposure

Note 1 to entry: This period of time includes all measurements and adjustments (e.g. auto focus and exposure

contr

© ISO

ol) a digital still camera needs to make prior to the beginning of the exposure.
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Note 2 to entry: When the exposure button of a digital still camera is pressed, it performs a number of time-
consuming measurements and adjustments, e.g. determination of the exposure and focus adjustment. The time
needed for these procedures is part of the shooting time lag.

3.3

shutter release time lag

time duration to the time of starting the exposure from the time of fully pressing down the shutter
button after having stabilized the focus operation due to half pressing of the shutter, in case of digital
still cameras [3.1] that distinguish between the half pressing and the fully pressing

Note 1 to entry: Instead of shutter release time lag, the terms shutter lag and release lag are used in some
publications.

3.4

start-up tin
time betwed
state [3.6] r¢

he
n switching a digital still camera [3.1] on and the moment the camera has reached a std
pady to shoot

ndby

Note 1 to entfy: It excludes the initialization of a memory card.

3.5
shooting rate

reciprocal df the time between the beginning of the exposure of an image until the beginning d
exposure offthe next image

f the

3.6

standby stjte

state achiey
ready to cag

Note 1 to enf]
during the st

3.7
pre-captur
position of i

ed following the power-up process in which a digital still camera [3.1] is powered oy
ture an image

ry: If the digital still camera uses an electronic'viewfinder, a preview image is normally disp
hndby state.

P point
W user control of a digital still camera [3.1] which activates pre-capture processes su

and

layed

ch as

auto-focus gnd exposure calculation

Note 1 to entfy: The pre-capture point istypically reached by pressing an exposure button roughly halfway down.

3.8
capture po
position of g

nt
user control.efa digital still camera [3.1] which activates the image capture operation

Note 1 to entty: The capture point is typically reached by fully depressing the exposure button.

4 Test conditions

4.1 Illumination of the test scene

The illumination level of the shooting area including the test chart should be even and above 500 1x and
below 5 000 Ix. The test scene shall be illuminated in a way that avoids specular reflection (see Figure 1).
This can be achieved by using geometry typical for reproduction photography which means positioning
the light sources in approximately 45° angle to the surface of the chart. The illumination level of the area
shall be reported together with the measurements.

Timing measurements shall be performed under daylight conditions or a tungsten lamp. Procedures
for determining whether the illumination used for OECF measurements is an acceptable match to the
daylight illuminant shall be conducted in accordance with ISO 7589.

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=811bc10fe474041ecab93386ab5bc3d8

ISO 15781:2015(E)

AN
calibrated spectral photometer N
N

TN I test chart

) light source tungsten ‘
of filtered to D55

Figure 1 — Principle for iliminating the target

4.2 | The chart and positioning of the digital still camera

The dligital still camera shall be mounted on a solid stand (e.g. heavy tripod) perpendicular o and facing
the surface of the chart (see Figure 2).

As fgr the test chart, the chart shall allow the digital still camera to focus easily and allJow an easy
determination whether the captured image is correctly focused. Examples include a bladk-and-white
checker board or the three-line‘chart shown in Annex B. If the above condition is met, a typical image
assegsment chart can be used. Also, the ISO 12233 resolution chart can be placed in the chart area to
determine whether the €aptured images are in focus.

The height of the chant’shall be (80 + 10) cm and the distance to the chart shall be adjusted in a way that
the Height of the rtage is in accord with the chart height.

The gurround.areas should be filled with a reflective area of 18 % neutral grey. Prior to the mgasurement,
the digitalistill camera shall be checked to see if it correctly focuses on the chart. If not, the dorrect focus
shall|be obtained by changing the chart or the illumination condition. If different setup conditions are
requ vhen-the aHength he-lens— Ag h hese se itions shall be
reported together with the measurement results.

c—v O >, y—10 o o1—; crp—CO11o
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Dimensions in millimetres
Surround area: 18% Gray chart

-

Chart height .
800mm t Image height

A chart 33y fi
35mm equivalent focal length

Figure 2 — Chart and positioning

4.3 Battery status

A secondary battery should always be fully charged and a primary battery should always be a new one
prior to performing the measurements in order to avoid inconsistent measturements caused by varying
power supply. For cameras that support an AC power supply, the AC pawer supply should be used.

4.4 Mempry card

For digital dtill cameras that support connection to an exterital memory card, a card with a sufficient
capacity thdt does not interfere with the test shall be used; The card shall be initialized and formatted
in the camera. After formatting the card, it shall remain@n the digital still camera.

If the digita] still camera only has the internal mengory, all images should be deleted by initializing the
memory pripr to the measurement.

4.5 Flash

If the flash if used to perform the measurements, it shall be reported together with the results.

5 Measurements
5.1 Defirlition of méasurement

5.1.1 Genleral

This Internptienal Standard defines two measurement methods. The first method is the “extgrnal
measurement Metiod WHICIT canm be performed without disassembiing the aigital camera. The
second method is the “internal measurement” method which requires the camera body to be partially
disassembled in order to perform measurements using electrical signals inside the camera body. The
first method is the preferred method for measurements made by users of digital cameras. The second
method is the preferred method for measurements made by digital camera manufacturers.

NOTE1 Figure 3, Figure 4, and Figure 5 show the periods of time to be measured.

NOTE 2  “Procedure related to the pre-capture point” means the procedure by which the digital still camera
measures the light intensity and distance, determines the exposure, and adjusts the focus when the pre-capture
point switch of the digital still camera is pressed.

NOTE3  “Procedurerelated to the capture point” means the procedure by which the digital still camera processes
the image captures and preparation of the image storage when the capture point switch of the camera is pressed.

4 © IS0 2015 - All rights reserved
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In the case where the time until pre-
exposure point can be accepted is
longer than the time until the
viewfinder image (through-image) is
displayed.

| L

In the Case where the time until the
viewfinder* image (through-image) is
digplayed is longer than the time until
presexposure point can be accepted

@ The time between switching the power on and the moment the viewfinder image (through-image) is displayed, or
the time between switching the power on and the moment pre-capture péint can be accepted, whichever is

Figure.3'— Measurement period for start-up time

capture point

exposure

shooting time lag

exposhre point

[

shutter release time lag

exposure point

1

Figure 4 — Measurement period for shooting time lag and shutter release time lag
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input pre-capture point signal |

input capture point signal |

procedure related to the | | """"""""""""""""" active level
pre-capture point ~~~——~~ — |
procedure related to the H active level
capture point
StootngTate =177

| 11 'l T2 |
expospre * * ------------ active Jevel
data processing ﬂ ﬂ ﬂ

ex. wrlte data

| |_| U active level

Figure 5 — Measurement period for sheoting rate

5.1.2 Exteérnal measurement

The external method of measurement is performed.swithout disassembling the camera with the
advantage that the measurement can be performed on the product level. Specifically, for insthnce,
the measur¢ment can be performed shooting a timing device that can determine a time interval from
captured images. An example of this method is shown in Annex B.

When using the external measurement, the acceptable level of the time lag between pressing the
exposure bytton and activating the timing device is application dependent and needs to be considered
prior to performing a test and the estimated error caused by this time lag shall be reported toggther
with the regults (see Annex B). A test was performed using different approaches and the resultk are
shown in Arfnex A.

5.1.3 Intdrnal measuremeént

Internal mepsurement is'a method which directly measures a time interval between input signal$ and
device contyol signalsvand involves disassembling the camera. This allows the operational timing fo be
surely obtained.and has the advantage that the measurement can be performed accurately and stably.
However, cqmera manufacturers usually use this method because it is very difficult for parties ¢pther
than camera—trantfacturers—to—disassemble—the—ecamera—and selects meastre-the—device—eontrol
signals. An example of this method is shown in Annex C.

5.2 Measurement method

5.2.1 Start-up time

The digital still camera shall be switched on and setto record mode. Every setting thatrequires additional
time when switching the camera on (e.g. playing an intro sound) shall be turned off and the camera shall
be focused on the timing device before it is switched off again. Start the measurement when the power
switch is turned on again. The measurement value shall be an average of at least 10 measurements.

The digital still camera shall not be disconnected from the power supply until the test is finished. The
measurement results and conditions shall be reported according to the description in Clause 6.

6 © IS0 2015 - All rights reserved
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For camera modules in mobile devices, the starting point for turning the camera function on is the phone
mode or regular operation mode of the device. If it is necessary to enter one or multiple menus to start
the camera module, this time shall be integrated in the reported start-up time.

When using the external measurement, the timing device shall electronically be connected to the power
switch or the power supply of the camera, if possible. The accuracy of the timing device for measuring
the start-up time shall be at least 0,1 s (the sampling shall be 0,01 s). If the timing device is started
manually, all measured values <0,5 s shall be reported as 0,5 s and the fact of the manual activation
shall be reported together with the result. When the power switch is turned on, the timing device shall
be started. A picture of the chart (object) shall be taken immediately after the shutter release becomes
active after turning the camera on.

If the shooting images can only be checked through an optical viewfinder or if the initialsptting of the
product is “image display device off” in a digital still camera that consists of both an optica‘II viewfinder
and gn image display unit, the time elapsed from operating the power switch unti] the beginning of the
expofsure of the first image minus the shooting time lag determined from the@econd impge shall be
called the start-up time.

where
Ts | isthe start-up time;

To | isthe time elapsed from operating the switch until¢hie'beginning of the exposure of the first
image;

Tsy, | is the shooting time lag.

However, in the case where the shooting image‘cannot be checked through an optical viewfinder, or if
the ipitial setting of the product is “image display device on” in the camera with both optical viewfinder
and image display unit, the time between-switching the power on and the moment the viewfinder image
(thrdqugh-image) is displayed shall bemie¢asured.

When using the internal measurerherit, suppliers, as shown in Annex C, shall directly observejappropriate
signals and the time defined in'5.1.1 shall be measured.

5.2.2 Shooting time lag

Priof to each measurement of the shooting time lag, the digital still camera shall be turned to face a
distant object and shall focus on this object. The elapsed time between turning the camera pn the stand
and 1ressing the’exposure button shall be less than 3 s.

The dlistant ebject shall be located at a distance of at least 100 times the focal length of the tamera lens,
or 5 m, whichever is greater.

For products that allow manually focusing to infinity, this option may be used. The focus point can also
be set to infinity using a collimator.

The shooting time lag, Tsy, shall be measured by turning the digital still camera to face the chart and by
fully pressing the exposure button with the continuous auto focus turned off. In the case of the external
measurement, the time between starting the timing device and the first illuminated time indicator in
the correct focused image is the shooting time lag. If the image is clearly out of focus, it shall not be
used to measure the shooting time lag because in this case, the camera can trade the focus accuracy
for higher speed (shutter priority) and the image of the timing device is blurred and unable to show the
correct timing. For cameras that do not deliver sharp images when pressing the exposure button fully,
the digital still camera shall be allowed to focus by first, pressing the exposure button halfway down.
Immediately after the camera indicates thatitis in focus, the exposure button shall be fully pressed. The
timing device shall be started when the exposure button is pressed halfway down and the fact that the

© IS0 2015 - All rights reserved 7
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digital still camera did not focus correctly without this manual adjustment shall be reported together

with the res

ults.

In the case of the internal measurement, appropriate signals shall be directly observed as shown in
Annex C and the time period defined in 5.1.1 shall be measured.

The reported shooting time lag shall be an average of at least 10 measurements shot in a row right after
the previous image has been stored to the storage media and without switching the camera off.

If the measured time is significantly shorter or longer for the first of the 10 images, the measurement
shall be repeated. If the same results occur, values for the first and the following exposures shall be

reported se

The measur

5.2.3

The shutter
except that
in focus. The

a rm’p]y

Shuftter release time lag

release time lag shall be measured using the same requirements for the'shooting tim
he timing device shall be started after the digital still camera is facing the chart (object) 4

ting rate

5.2.4 Sh:r
The shooting rate should be measured with the camera set to the highest pixel count available i

camera and|
setting may
shall be poq
frequency p
shallbe 1/1
time, the me

A set of the
shooting rat
exposure fo
rate. If the s
used mode S

NOTE Dj
a series of im
images to thq
where the ca

The shootin
to slow dow

n-

the highest image quality (e.g. lowest JPEG compression) available. However, any
be used and the setting shall be reported along with'the measurement results. The ca
itioned as described in 4.2 and correctly focused on the target. To achieve the hij
pssible, the digital still camera shall be set to buirst mode (if it exists) and the exposure
D0 of a second or less (if adjustable). If the cafiera does not allow setting mode and expq
asurement shall be performed using the default setting.

mages should be taken with the camera by keeping the exposure button pressed unt
e slows significantly down. The-réciprocal of the time elapsed from the beginning d
- one image and the beginning of'the exposure of the next image is the value of the sho
hooting rate changes significantly during the test, the number of exposures possible g
hall be reported along withythe value of the shooting rate.

gital still cameras oftefi'shoot several images at a constant frequency at the beginning of capt
ages. In case the buffey memory fills up because the camera is not able to process and transfj
b storage medium(fast enough, the frequency decreases after the memory is full. This is the
mera noticeably.slows down.

g rate shall'be reported as the mean value for all images taken until the camera b¢
n.

1

ement results and conditions shall be reported according to the description in Clause .

e lag
nd is

measurementresults and conditions shall be reported according to thedescription in Clauyise 6.
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mage frequency;

is the number of the last image before the camera begins to slow down;

is the time from the start until the beginning of the exposure for a specific image;

for one image until the beginning of the exposure for the next image.

is the arithmetic mean of the measured value for n intervals from the beginning of the exposure

The measurement results and conditions shall be reported according to the description in Clause 6.
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6 Reporting the results

The results of the timing values described in this International Standard depend on several camera
settings as well as surrounding conditions. Therefore, these camera settings and surrounding conditions
shall be managed enough during the measurement and they shall be reported with the results. In
some cases, however, simpler presentation without complete description on the camera settings or the
surrounding conditions may be used. An example is specification notes in a catalogue for the end users.

The results of measurements should be reported with at least two significant digits. When the shooting
time lag and start-up time is less than one second, the shutter release time lag is less than 10 ms or the
shooting rate is less than one image per second. The results can be reported with one significant digit.

A complete report of the results shall contain all the necessary information in order to‘reproduce the
meagurement. In particular, the following shall be recorded:

easurement method used;

identification of the measured product, e.g. product type, serial number, firmware version,
information on the used lens;

identification of the used memory card, e.g. card specifications, meniory size;

ny special environmental conditions in which the test was performed, e.g. illuminatidn of the test
cene, subject distance, special setup conditions;

ny specific conditions necessary to enable the test to be'performed, e.g. power supply

ny operating states of the camera necessary tocenable the test to be performed, e.d. number of
ecorded pixels, image quality, capture mode (e.g. portrait, sports), focal length, foculs mode (e.g.
igh speed), flash usage.

An example of a test report with informationto report and associated values are given in Ajnnex D.

© IS0 2015 - All rights reserved 9
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Annex A

(informative)

Test results of methods to start the timing device

A.1 General

To find out e]bout the time lag between the actuation of the timing device and the closure of the expasure

switch (actij
using severs

A modified ¥
the micro sy
the sample ¢

A positive V|
switch. A n¢
for the camgd

ated by the exposure button) of the digital still camera, an experiment has beemperformed
| real cameras (see Figure A.1).

rersion of the timing device mentioned in B.2 has been used. This versionjused one inpyit for
itch to start the device and a second input that was connected to the exposure buttpn of
amera as a stop signal. This way, the time lag between the two signals'could be measyred.

alue in Table A.1 means that the micro switch was actuated béfore the camera expgsure
gative value means that the force needed for the micro swit¢h was higher than that needed
ra which leads to the case that the camera was actuated before the micro switch.

Table A.1 — Measured time lags between actuation of thexmicro switch and the camera
exposure switch (in milliseconds)
Activating|| Camera 1l Cameral Camera 2 Camera 2 Camera 3 Camera 3
force index electromagnetic index electromagnetic index electromagnetic
needed for finger finger finger finger finger finger
micro
switch
1,2N 8 ms 0,8 ms 27 ms 1,5 ms 8 ms 1 ms
1,6 N 3 ms 0,35 ms 35 ms 1,1 ms 17 ms 1,4 ms
1,8 N -3 ms 1,25 m§ 21 ms 1,7 ms 3 ms 2 ms
3N -9 ms 0,75 11s -2,5 ms 1ms -22 ms -2,5 ms
4,2N -25 ms <11 ms -30 ms -27 ms -25 ms -7 ms
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Figure A.1 —(Time lag

Solid lines show the results from the index finger and the dashed lines are the resylts from the

experiment shows that for using the index\finger, it is important to select a micro switch that has

abouft the same activating force as the cameraexposure button if a time lag smaller than 10 ms is needed.

Usin
accu

Fort
swit
Only
the
elect]

he “electromagnetic finger”, the.results show that as long as the force needed to actua
'h is smaller than that needed to actuate the camera exposure button, the time lag is wjithin #2 ms.
if the force needed to actuate the micro switch is much higher than that for the expo
ime lag is significantly higher. Therefore, the assigned accuracy for the measureme
romagnetic finger iS-#2 ms.

b an average switch, the time lag is.typically within the area of 30 ms. Therefore, fhe assigned
acy of the measurement using theindex finger to actuate a micro switch is +30 ms.

ke the micro

sure button,
ht using the
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Annex B
(informative)

Timing device

B.1 Actuation of the timing device

This Interngtional Standard notes three different ways to actuate the timing device that is neédgd to
perform the|described measurements. Each way has been evaluated (see Annex A for details)yand, hased
on the resulfs, have been given a related accuracy. The term accuracy in this case describes the tinje lag
between the actuation of the timing device and the closure of the exposure switch of the gamera. This|time
lag is a devigtion of the measured result versus the real timing value that is supposed tobe measured.

Index finger is starting the timing device using a micro switch that is activated by the tester’s index
finger (see Higure B.1). Although a carefully selected switch in combination with an experienced tester
may lead to higher accuracies, the assigned accuracy is +0,03 s. The typical activating force for a camera
exposure button is between 1,0 and 3,0 N. If a micro switch is used tésactivate the timing device, it
should have|about the same activating force. There are various switches/with a defined activation force

commercially available.

Figure B.1 — Digital still caméra with a micro switch mounted on the exposure button using an
adhesive tape

Electronic finger: thé.timing device is activated using an “electromagnetic finger” that actuates a micro
switch on t(lp of the.exposure button of the camera or the switch that activates the finger also starfs the

timing devige,-This construction has an assigned accuracy of 0,002 s and the manufacturer of the device
makes sure that it meets this requirement.

An even more accurate alternative to the electronic finger shown in Figure B.2 is the use of an actuator
with a calibrated position. The calibration requires a few shots, but once that is done, the method results

in almost no timing difference between the actuation and exposure switch.

12 © IS0 2015 - All rights reserved
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NOTH An electronic finger provides a higher accuracy compared to mahual pressing of the exgosure button
with p mounted micro switch.

Figure B.2 — Electronicfinger

Dire¢t electronic connection to the exposure switch'is the highest level of accuracy that|reaches the
diredt electronic connection of the timing device with the exposure switch of the camera} The timing
devige is started at the same time the camera’s exposure switch is closed. Typically, this method requires
partjally disassembling the camera and modifying the exposure switch and is therefore ngt applicable
to all kinds of tests, although if applicable, it'should be the first choice.

The way the timing device was activated should be reported together with the results (see [Clause 6).

B.2 | The timing device

The device used to measurethe time should have an accuracy of atleast 1 ms and be capable df measuring
timep up to 10 s or moreé;

It is Ppossible to use‘digital clocks if the display is fast enough to show at leasta 1/100 of a s¢cond.

NOTE 1 The-problem with using a digital clock is that the display always stays at the same ldcation which
means that numbers lay on top of each other, for example, 0,01, 0,02, 0,03 ... seconds. Therefore, thg beginning of
an exposurercannot be clearly identified if the exposure time is longer than the required accuracy.

© IS0 2015 - All rights reserved 13
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LED-Panel

factor

Figure B.3 — Sample device for a LED panel

cy of the LEDs is selectable and each LED is illuminated for a defined period of time.
bure times, one or more LEDs will be illuminated in the'image (see Figure B.3).

The same thing can be possible using a software solution'and displaying a “virtual LED panel”. |

b to be taken for the image frequency of the moniter Many LCD monitors are not set to refresh
br suffer from a long response time. In that caseithe “digital LEDs” are not displayed fast enoy
e results. In addition, the timing circuit on the-computer board has to be checked for its accurs
e a calibration prior to the measurement. The’program might not show the same speed when an

software is
how to trigg
computer an
these probley

B.3 Timi

the virtual LED panel. There can be-variable delays in between when the trigger signal is sent
when the computer begins updating the “virtual LED panel”. A software solution needs to ad
hs, otherwise, it should not be used for measurements related to this International Standard.

r%nning on the same computer which alsg'requires resources of that computer. Another uncertai

ng device position for focal plane shutter and rolling shutter

This subclayise describes the-pesitions of the chart and timing device when the exposure timing d

sample cam
If the came
readout spe

The timing
measureme

bra that has a focal plane shutter or a rolling shutter differs depending on the image loc4
a has a rolling shutter, only this chart layout is intended to be used for cameras wj
bd for ancentire frame faster than 1/10 of a second.

devides are positioned in two diagonal corners and shorter time duration betweel
ht-start time (power switch, pre-capture point, and capture point). The measuremen

time (expos

walctart)l ic Aadaontnd nc mnacniend gualinn Albrarnativaly mmaacniramaant 1o arfarand vzt

With

n this
rates
ghto
cy as
other
nty is
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the
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timing device positioned in one of the diagonal corners of the shooting image, then with the timing
device positioned in other diagonal corner. The shorter time duration between measurement start time
(power switch, pre-capture point, and capture point) and measurement end time (exposure start) is
adopted as measured value.

Prior to the measurement, it should be ensured that the timing device (such as LED) is exposed
appropriately. The shutter speed and positions can be changed if necessary.

14
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Figure B.4 — Example of positioning charts.and timing devices

An 10 12233 chart with a height of 20 cm is positioned in:the diagonal corners of the thr¢e-line chart
with|a height of 80 cm. Furthermore, the timing devices<are positioned in the other diaggnal corners.
The two timing devices need to be synchronized andhe accuracy of the synchronizatign should be

smaller than 1 ms (see Figure B.4).

NOTH By intention, the timing device in the lowerright corner is turned 180° to ensure that thejstarting LED

is as ¢lose to the image corner as possible and captures the beginning of the exposure.

© ISO 2015 - All rights reserved
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Annex C
(informative)

Measurement by internal method

C.1 General

This Annex
camera. A ty
measured b
the input sig
such as an o

describes examples for measuring each time lag using control signals inside the digita
pical digital still camera consists of components as shown in Figure C.1. The time\lag c
) measuring the differences among each control signal during the time between the mo
nal becomes active and the moment the exposure starts using a timing measurement d
scilloscope.

exposure control  L.____ image sensor

_________ " (ex. CCD,CMOS) g

"""""""" y Y 7 Y =
E I analog front-end (ADC) |
+—>
focus || aperture ]| shutter || sensors 1L
confrol signals | exposure start signal
T additional signals
) AN storage
focus control signal N—] torag
device
shutter control signal DSP/CPU
pre-exposure signah \‘/1:> memory
exposure "
button capture point signal

display start signal

turn-ONVOFF signal

A 4

L L

LCD display {._

Figure C.1 — Block diagram of a standard digital still camera

| still
hn be
ment
bvice

C.2 Start point (measurement start point)

The power switch input signal may be used for the camera power-on signal in the start-up time
measurement (see “power switch” in Figure C.1).

As for the exposure button signals in the shooting time lag and the shutter release time lag, the exposure
button is typically provided with two operating points, the half pressing (pre-capture point) and the
fully pressing (capture point). The capture point is the exposure start point. The signal of pre-capture
point may be used in the shooting time lag measurement and the signal of capture point may be used in
the shutter release time lag measurement.

16
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C.3 Exposure point (exposure start point)

C.3.1 General

Some digital still cameras have no mechanism to block light for exposure control. Such products control
the exposure to start by electrically controlling the image sensor. Even products that have a mechanical
shutter use the above control method. Each time lag is able to be measured with these products by
observing the exposure start signal for the image sensor to identify the exposure start point, as shown
in C.3.2. The method of determining the exposure starting point in case a mechanical shutter controls
an exposure start is described in C.3.3.

Whefher the focusis achieved or not can be determined by observing signals such as the focus cdntrol signal.

C.3.2 Exposure start point of image sensor shutter

For the exposure start point, the signal (exposure start signal) to reset the eleetric charge pf the image
senspr may be used. Figure C.2 and Figure C.3 show measurement points.

Input pre-capture point switch : _______ r_________

input capture point switch i N I R

procedure related to the
pre-capture point switch.

procedure related fo the |—| —l
capturs point. switch. shooting tim€ lag shutter release time lag
exposure start signal | |

expossure point exposhre point

exposure |—]_ rl

Figure €:2 — Measurement point of shooting time lag and shutter release time lag
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input pre-capture point switch

input capture point switch
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procedure related to the | | T active level
pre-capture point swtch. .
procedure related to the |_| active level
capture point switch. shoofing rate f=1/Tp
exposure start signal
exposure péint  exposufe point  exposure point
Th1 Tn2

exposure )

i / ‘—| ------- active level

active level

data processing

ex

C.3.3 Expjosure start point of mechanical shutter

Care has to
exposure st
when the sh|
the exposurj

Thereisah
which obtai
mechanical

NOTE It
use the targe

When using
first measu
output of th

Figure C.4, }
time lag, an

write data

Figure C.3 — Measurement point of shooting rate

be taken to determine the exposure start péint (exposure point) for products in whic
art is controlled by the mechanical shutter. Generally, time lag occurs between the
jutter control signal is sent out and the moment when the shutter is actually opened to
.

ghly accurate measurement method to measure the exposure start point (exposure p
ns the exposure state of anhactual exposure frame by observing the movement o
shutter with a high-speed camera.

can also be possible to trigger an LED device as described in Annex B with the appropriate sign3
t described in that Ahnex.

the shutter céntrol signal, the delay time before the opening of the mechanical shut
ed using the@bove method. Then, the delay time is added to the measured time befor
e shuttercontrol signal to obtain the exposure start point.
Figure’€.5, and Figure C.6 show measurement points of shooting time lag, shutter re
1 shooting rate, respectively.

h the
time
start

oint)
f the

land

fer is
e the

ease

Also, in the case of the mechanical shutter, the start-up time can be obtained by measuring the time
between turning on the power switch and the moment the system initialize is completed.

18
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pre-capture point switch signal J | active level

J I active level

capture point switch signal

procedure related to the —\
pre-capture point switch. —

procedure related to the |—|
capture point switch.

shooting time lag

/ exposure point

‘ Cclose
front curtain of mechanical shutter _‘\_ _____ /R

open
Td: delay time _pl

active level
exposure start signal

Figure C.4 — Measurement point of shooting time lag{mechanical shutter)

pre-capture point switch signal J active level

™ active level

capture point point switch signal

procedure related to the

pre-capture point switch. —,_l
procedure related to the |_|
capture point switch.

shutter release time lag

’ exposure point

/ —————— close
front curtain of Mechanical shutter \ /
Td: delay time s ODEN)

active level

exposure start signal

Figure\€.5 — Measurement point of shutter release time lag (mechanical shutter)
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