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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,
another part is needed to adjust the exposure, etc. This unwelcome but unavoidable period of time
is called shooting time lag. This is often mixed with the term shutter release time lag, which is also
defined in this document. Optimized systems are nowadays able to decrease these time lags.

Captpiring the different stages of a fast moving object is sometimes very important espéciplly in areas
like $ports or people photography. This high shooting rate requires fast image processing within the
digitpl still camera that can be measured according to the method described in this.document.

When a photographer decides to capture an image of a changing scene, if his ofi her digital|still camera
take$ 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 lag is therefore another important value, which can be determined using
this glocument.

© IS0 2019 - All rights reserved v
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INTERNATIONAL STANDARD ISO 15781:2019(E)

Photography — Digital still cameras — Measuring shooting
time lag, shutter release time lag, shooting rate, and start-
up time lag

1 Scope

This|document specifies how to measure and report the shooting time lag, shutter reledse time lag,
shooting rate and start-up time lag for digital still cameras, including camera modules injphengs and tablet
computers. It includes a method that uses control signals inside the digital still camerajand ajmethod that
determines the timing values without requiring access to the inside of the digital still camerq.

This|document does not address the measurement either of auto focus spéed below recommended
illunjination level or auto focus accuracy.

2 Normative references

The following documents are referred to in the text in suchya.way that some or all of their content
consfitutes requirements of this document. For dated references, only the edition cited |applies. For
unddted references, the latest edition of the referenced deciiment (including any amendmepts) applies.

ISO [589, Photography — Illuminants for sensitomietry — Specifications for daylight, |ncandescent
tungsten and printer

3 Terms and definitions
For the purposes of this document, the\folowing terms and definitions apply.

ISO dnd IEC maintain terminological-databases for use in standardization at the following gddresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: ayailable at http://www.electropedia.org/

3.1
digital still camera
devig¢e which jncorporates an image sensor and produces a digital signal representing a still picture (1)

Note|l to entry: A digital still camera is typically a portable, hand-held device. The digital sigpal is usually
recorided‘on a removable memory, such as a solid-state memory card or magnetic disk.

[SOURCETTSO 12231, 340, modified — INOte Z To entry has been deieted.]

3.2

shooting time lag

Ly,

time elapsed from stand-by state to reaching capture point on a digital still camera 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
control) a digital still camera needs to make prior to the beginning of the exposure.

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.

© IS0 2019 - All rights reserved 1
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Note 3 to entry: A capture point is often initiated from stand-by state by firmly depressing the shutter button to
the maximum extent without introducing a discontinuity, see 3.8.

3.3

shutter release time lag

tre,

time elapsed from pre-capture point (3.7) to the time of starting the exposure by reaching capture
point after having stabilized the focus operation (often due to half pressing of the shutter button), in
the case of digital still cameras that distinguish between pre-capture and capture points (3.8) (often the
half pressing and the fully pressing of the shutter button)

Note 1 to en ry- Instead of shutter release time ]ng, the terms shutter ]ag and release ]ag are used in some
publications.

Note 2 to entify: A capture point is often initiated from pre-capture point by fully pressing down the shiutter byitton.

3.4
start-up time lag

tstart—u
time eriapsei between switching a digital still camera on and the moment the‘eamera has reached a

standby state (3.6) ready to shoot
Note 1 to entfy: Start-up time lag excludes the initialization of a memory card,
Note 2 to entfy: How this time is determined for the different devices is des€ribed in 5.2.1.

3.5
shooting rate
Jshooting . . . . o
reciprocal of the time elapsed between the beginning of the exposure of an image until the beginning of
the exposurf of the next image, that is, between successive capture start states

3.6
standby stite
state achieved following the power-up process, in which a digital still camera is powered on and ready
to capture ajn image

Note 1 to entry: If the digital still camera-uses an electronic viewfinder, a preview image is normally displlayed
during the sthndby state.

Note 2 to entfy: Standby state excludes the initialization of a memory card.

3.7
pre-capture point
position of g user control of a digital still camera which activates pre-capture processes, such as auto-
focus and ejposure calculation

Note 1 to enfry:.’The pre-capture point is typically reached by pressing an exposure button roughly halfway
down on traditional digital still camera. On mobile devices with touchscreen this point might be reached by long
pressing the trigger button.

3.8
capture point
position of a user control of a digital still camera which activates the image capture operation

Note 1 to entry: The capture point is typically reached by fully depressing the exposure button on traditional

digital still cameras. On mobile devices with touchscreen this point can be reached either when pushing the
trigger button, or releasing it.
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duration

total elapsed time during which the trigger button is pushed

Note 1 to entry: This duration is not usually associated with a particular function on traditional digital still
camera other than capture burst. On mobile devices that use a touchscreen, it can trigger some particular
functions such as the autofocus.

4 Test conditions

4.1

An il
requ

The 1
achid

Humimationmof the testscene

umination level between 500 Ix to 5 000 Ix is recommended. Special measurement purposes may
re other levels.

est scene shall be illuminated in a way that avoids specular reflection (see Figure 1), This can be
ved by using a geometry typical for reproduction photography, which means positionfing the light

sourges in approximately a 45° angle to the surface of the chart. The illurhination level of the area shall

be rgported together with the measurements.

Timipg measurements shall be performed under daylight conditions-or a tungsten lamp. Prpcedures for
detefmining whether the illumination used is an acceptable match to the daylight illuminpnt, shall be

conducted in accordance with ISO 7589.
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4.2 The dhartand posi@g?n

The digital
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As for a teg
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d spectral photometer
It
Fce tungsten or filtered to D55

O
\)
ke
Figure 1 c—@rinciple for illuminating the target
O .

g of the digital still camera

till camera
bf the ch

be mounted on a solid stand (e.g. heavy tripod) perpendicular to and f.
ee Figure 2).

t

c@he chart shall allow the digital still camera to focus easily and allow an
on

checker boa

ether the captured image 1s correctly focused Examples mclude a black—and -y

typical image assessment chart may be used. Also the ISO 12233 resolutlon chart may be placed in the
chart area to determine whether the captured images are in focus.

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

The surround areas should be filled with areflective area of 18 % neutral grey. Prior to the measurement,
the digital still camera shall be checked to see if it correctly focuses on the chart. If not, the correct
focus shall be obtained by changing the chart or the illumination condition. If different setup conditions
are required when the focal length of the lens is extremely long or short, these setup conditions shall be
reported together with the measurement results.
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Key
1 Jurround area: 18% grey chart
2 dhart height 800 mm
3  ghart
4 33 xfocal length
5 focal length
6  image height
Figure 2 — Chart and positioning
4.3 | Battery status
A segondary battery should always be fully charged and a*primary battery should always &

prioy
powq

4.4

For d
capa
with
in th

If the
shou

4.5
If thd

4.6

to performing the measurements in order to aveid inconsistent measurements cause
br supply. For cameras that support an AC power supply, the AC power supply should b¢

Memory card

igital still cameras that support connection to a removable memory card, a card with
City and speed so that it does notyinterfere with the test shall be used. Slow cards d

b camera. After formatting the'card, it shall remain in the digital still camera.

|d be free that any lack/of memory does not interfere with the test.

Flash

flash is us€d to perform the measurements, it shall be reported together with the res

Image stabilization

€ a new one
1 by varying
b used.

a sufficient
an interfere

the measurements and increase the measured times. The card shall be initialized and formatted

digital still camera only-has internal memory, all images should be deleted and sufficient memory

hlts.

In caSe the image stabilization 15 used to pertorm the measurement, it shall be reported together with
the results.

4.7

Other camera settings

Since camera settings can impact the measurement results the factory settings of the camera shall be

used

© ISO
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5 Measurements

5.1 Definition of measurement

5.1.1 General

This document defines two measurement methods. The first method is the “external measurement”
method, which can be performed without disassembling the digital 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 preferre

1 1 JC 1 1 ralin - 1 {anhl 1 1 h
U IICtod 101 IS4 SUT CIHICTILS TTIdUc Dy USTLS O UIgitdl CAIlI€lds. TIIE SCCOUIIU HTICUOU 1

preferred method for measurements made by digital camera manufacturers.

NOTE1 Fipures 3

=2

NOTE 2  “Hrocedure related to the pre-capture point” means the procedure by which the digital still c3
light intensity and distance, determines the exposure, and adjusts the focus when the pre-ca

measures the

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

point switch pf the digital still camera is pressed.

NOTE3  “Hrocedure related to the capture point” means the procedure by which the digital still c3
image captures and preparation of the image storage when the capture point switch of the c3

processes thd
is pressed.

power swit

system initl

viewfinder
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mage (through-image)

input pre-capture point signal

input captu

e point signal

procedure related to the

pre-capture

point
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capture poij

exposure

t

_ | <
; start-up time @

‘ accept an exposure button

—>

accept an exposure button

shooting time lag

L)Active

start-up time 2

—
Active

exposure point

exposure point

the

mera

pture

mera
mera

In the case where the time until pre-
exposure point can be accepted is

longer than the time wuntil the
viewfinder image (through-image) is
displayed.

In the case where the time until the
viewfinder image (through-image) is
displayed is longer than the time until
pre-exposure pointcan be accepted.

a  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 point can be
accepted, whichever is longer.

Figure 3 — Measurement period for start-up time lag
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input pre-capture point signal :_ T | :_ ______

input capture point signal : L
procedure related to the

pre-capture point -

procedure related to the | | |

capture point shooting time lag shutter ré¢lease time lag
> >
exposilre point exposure point
exposure |_|_ Y

Figure 4 — Measurement period for shooting time lag and shutter rélease timg lag

ingutpre-capture point signal |

input capture point signal

prdcedure related to the
prel-capture point

| _| _________________________________ active level

o T e b b bt - active level
prdcedure related to the | |

capture point

shooting rate f=1/tp

L® J ® |

v v v -
exgosure o~ LT oo - active level
dath processing |_| I_I I_l

ex. write data

| |_, ‘_, active level

Figure'5-— Measurement period for shooting rate

5.1.2 Measurement with external controls

The measurementdwith external controls is performed without disassembling the camgra with the
advantage that_the-measurement can be performed on the product level. Specifically, for instance,
the measurement can be performed shooting a timing device that can determine a time innterval from
captlired images. An example of this method is shown in informative Annex B.

Wheh aising the measurement with external Controls the acceptable level of the time lag between
pressi , and needs
to be conSIdered prlor to performlng a test and the estimated error caused by thls time lag shall be
reported together with the results (see Annex B). A test was performed using different approaches and
the results are shown in Annex A.

5.1.3 Measurement with internal controls

The measurement using internal controls and connectors enables a direct measurement of time
intervals between input signals and device control signals but it involves disassembling the camera.
This allows the operational timing to be obtained reliably and has the advantage that the measurement
can be performed accurately and stably. With this method, there is no bias due to the accuracy of the
actuation device (see Annex B).

© IS0 2019 - All rights reserved 7
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However, only camera manufacturers usually use this method because it is very difficult for parties
other than camera manufacturers to disassemble the camera and select and measure the device control
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 set to record mode. Every setting that requires
additional time when switching the camera on (e.g. playing an intro sound) shall be turned off, and the

camera sha

ent

when the p
10 measure

In cases of
shall be sw
applicationg
may be subj
method of s

For these d
standby mo
the mobile

integrated i

The digital i
measureme

When using

1l ha focucad an tha tivaing davicen haforn i+ 1c cvaibchnd Aff Agqdn Crat tha ynnaciien
—Be1oEHSea—oo—+tevHHREaevVeeBerore3Is—SwWwiteneaorragaii—tart—+ttne—easufre

bwer switch is turned on again. The measurement value shall be an average of ‘at
ments.

devices that include other applications besides the camera (mobile devices) the de
tched off completely prior to the measurement and switched on again“to-make sul
running on the device have been terminated. The power switch for turning the came
tituted by starting a camera app or pressing an activation key. In these cases, the fa
farting the camera shall be selected and be reported together witlithe results.

pvices the starting point for turning the camera function, on-is the regular operat
e of the device. This means the device is in standby and lecked. If it is necessary to uj
levice and to enter one or multiple menus to start the €Camera module, this time sh3
N the reported start-up time lag.

nt results and conditions shall be reported according to the description in Clause 6.

the measurement with external controls, the’timing device shall be inserted electron

to control the power switch or the power supply of/the camera, if possible. The accuracy of the ti

device for m
device is st
manual acti
the timing d
shutter rele

The start-u

tg=tg -
where
tg isstart

is time

easuring the start-up time shall be at Ieast 0,1 s (the sampling shall be 0,01 s). If the ti
hirted manually all measured values)<0,5 s shall be reported as 0,5 s and the fact g
vation shall be reported togethHep'with the result. When the power switch is turne
evice shall be started. A picture of the chart (object) shall be taken immediately afte
hse becomes active after tuthing the camera on.

time lag is obtained threugh the Formula (1).

tg,

up time lag;

to

elapsed from operating the switch until the beginning of the exposure of the first imag

till camera shall not be disconnected from the poWwer supply until the test is finished{

least

vices
re all
ra on
stest

ional
nlock
11 be

The

cally
ming
ming
f the
d on,
r the

ey

pe;

tsy,

is shooting time lag.

When using the measurement with internal controls, suppliers as shown in Annex C shall directly

observe app

NOTE
time lag t.

ropriate signals, and the time defined in 5.1.1 shall be measured.

The shooting time lag tg; needs to be measured before applying Formula (1) to determine the start-up
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5.2.2 Shooting time lag

5.2.2.1 General

Continuous autofocus of the camera shall be switched off if possible. In case that is possible follow
procedure described in 5.2.2.2. If that is not possible follow procedure described in 5.2.2.3. For
digital still cameras that continuously shoot images into a buffer, exposure time has an influence on
the shooting time lag measurement since the exposure point depends on the exposure time. Annex E

provides more details on this issue.

Exposure time shall be reported.

5.2.2.2 Measurement in case of normal autofocus

Prior

a)

to each measurement of the shooting time lag, the digital still camera shall bé.defocus

flurning to face a distant object that shall be located at a distance of at{least 100 tim

ngth of the camera lens or 5 m, whichever is greater;

b)

c)

The s
fully

anually focused to infinity;
ocused to infinity using a collimator.

hooting time lag, t5;, shall be measured by turning the digital still camera to face the
pressing the exposure button.

In the case of the measurement with external controls,£he shooting time lag is obtained by
the gtate of the timing device at the moment the exposure button is fully pressed and the
timing device in the correct focused image. If the‘image is clearly out of focus, it shall

to measure the shooting time lag because in.this case the camera may trade the focus §
higher speed (shutter priority) and the image of the timing device is blurred and unable
corr¢ct timing. For cameras that do not deliver sharp images when pressing the exposure

the digital still camera shall be allowed:to focus by first pressing the exposure button ha
immediately after the camera indicates that it is in focus, the exposure button shall be fi
The $tate of the timing device shall‘be recorded when the exposure button is pressed ha
and the fact that the digital still.¢amera did not focus correctly without this manual adjustn
repofted together with the results.

In th
show

e case of the measutement with internal controls, appropriate signals shall be directly
n in Annex C, and-the time period defined in 5.1.1 shall be measured.

The 1
came

med]i
addif

reported shoeting time lag shall be an average of at least 10 measurements shot in a rq
ra defocuséd between each shot) right after the previous image has been stored to
a and<without switching the camera off. Depending on the required measureme
ional\measurements might be necessary as shown in Annex E.

ed by either:

es the focal

chart and by

y comparing
state of the
not be used
iccuracy for
to show the
button fully,
fway down;
1lly pressed.
Ifway down
hent shall be

observed as

w (with the
the storage
ht accuracy,

If the
shall be r
reported separately.

epeated. If the same results occur, values for the first and the followig exposu

easurement
res shall be

The measured shooting time lag will vary depending on the focal length the camera is set to.

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

5.2.2.3 Measurement in case of continuous autofocus

It is necessary to take into account the time the continuous autofocus requires to focus on the chart
before the capture point.

To ensure consistent and repeatable results the camera needs to focus on a close distance “defocus
chart” prior to focusing on the test chart. This “defocus chart” shall be placed in the optical path at
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a minimum distance of 150 mm from the camera or to the shortest distance the camera can focus on
whichever is longer. The “defocus chart” shall consist of high contrast structures on which the camera
can easily focus. A dead leaves target (See ISO TS 19567-2) with a contrast of 50 % and greater is one
potential chart. The “defocus chart” shall be illuminated with a light source that delivers a spectral
distribution comparable to the one for the illumination of the test chart and at an illumination level that
is within +0,3 exposure values of the one for the test chart. This avoids a readjustment of the auto white
balance and auto exposure setting for the final image.

In the case the above procedure is not applicable (e.g. measuring in macro mode) the defocus chart and
the test chart can be switched so that the defocus is done on a longer distance and the focus on the test

chart on a short distance. This specific case needs to be reported with the results.

The defocuf
mechanicalll
to be made

used where
and measur

The momen
started at a
cameras wit

chart shall be extracted out of the optical path in 0,1 s or less. This can be,dor
y moving the “defocus chart” or by using a mirror or turning the camera. Howevey it 1
[lear that no vibrations occur that influence the results. In special occasions setups m
the extraction of the defocus target takes longer than the 0,1 s. These setups are opt
ements made with those shall clearly be marked in the results.

E the defocus target is out of the optical path is the time 0. The timifig device itself m

h focus priority the exposure shall be triggered at time 0. For catheras with shutter pri

exposure, S

ooting time lag shall be measured as the shortest delay frgm time 0 that ensures tg

not more than 20 % of the images that are obviously out of focus. This' delay shall be introducs
increasing the time between time 0 and the pressing of the exposure button from 0 with accuracy of
0,01 s with 1o less than 30 shots.

Annex F is
continuous

That the dey

The reporte
the previou
specified ab

Depending
shown in Ajj

If the measy
shall be rep|
reported sej

The measur]

5.2.3

one out of many potential setups how the measurement may be performed in ca
hutofocus.

fice is using continuous autofocus shall be.reported.

d shooting time lag shall be an average of at least 10 measurements shot in a row right
5 image has been stored to the stdrage media and without switching the camera o

bn the required measurement accuracy, additional measurements might be necessa
nex E.

red time is significantly shorter or longer for the first of the 10 images, the measure
eated. If the sameé\results occur, values for the first and the following exposures sh4
parately.

Shultter rfelease time lag

defined time prior to the process to be able to measure negativeZshooting time lagy.

ement results and conditions shall be reported according to the description in Clause 6.

e by
eeds
hy be
ional

hy be
For
ority
give
d by

se of

after
'f. As

pve, the camera shall be defocusediusing the “defocus chart” in between each measurement.

ry as

ment
1l be

The shutter

release time lag shall be measured using the same requirements for the shooting ti

e lag

except that the state of timing device shall be recorded after the digital still camera is facing the chart

(object) and

is in focus.

For digital still cameras that continuously shoot images into a buffer, exposure time has an influence
on the shutter release time lag measurement since the exposure point depends on the exposure time.
Annex E provides more details on this issue.

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

5.2.4 Sho

oting rate

The default setting for measuring the shooting rate should be the camera set to the highest pixel count
available in the camera and the highest image quality for compressed and fully processed images (e.g.
lowest JPEG compression) available. However, any other setting may be used and the setting shall be
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reported along with the measurement results. The camera shall be positioned as described in 4.2 and
correctly focused on the target. To achieve the highest frequency possible, the digital still camera shall
be set to burst mode (if it exists), and the exposure time shall be 1/100 of a second or less (if adjustable).
If the camera does not allow setting mode and exposure time, the measurement shall be performed
using the default setting.

A set of the images should be taken with the camera by keeping the exposure button pressed until
the shooting rate slows significantly down or until 100 images are captured whichever number is
smaller. The reciprocal of the time elapsed from the beginning of the exposure for one image and the
beginning of the exposure of the next image is the value of the shooting rate. If the shooting rate changes
significantly during the test, the number of exposures possible at the used mode shall be reported along
with[the value of the shooting rate.

NOTH Digital still cameras often shoot several images at a constant frequency at the beginning of capturing
a serjes of images. In case the buffer memory fills up because the camera is not able to process and transfer the
images to the storage medium fast enough, the frequency decreases after the memoryyis*full. This is the point
wherp the camera noticeably slows down.

The shooting rate shall be calculated on a specified number of framesyat least 10. If dither of the
following events takes place prior to 10 frames, the number of frames aetually taken shall pe recorded
and reported:

a) The camera ceases to function for more than 2 s — effectively rendering multiple exgosure mode
useless, or

b) The frame rate slows significantly and the camera indi¢ates that its internal buffer is fill.

The frame rate shall be determined using the Formulde-(2) and (3):

n

1 1
F=— with T =—§ t,—t; 2
y Tn n n—1l.=2( i 1—1) ( )
1 < 2
§=——r0 E ((t;—ti1)-T,) (3)
n-1\i3

wherte

f  lIsimage frequency;
n s the numberof'the last image before the camera begins to slow down;
t  [sthe tindé)from the start until the beginning of the exposure for a specific image;

s the\arithmetic mean of the measured value for n intervals from the beginning of the|exposure
far-one image until the beginning of the exposure for the next image;

S standard deviation.

The shooting rate, the standard deviation of the mean, and measurement conditions shall be reported
according to the description in Clause 6.

6 Reporting the results

The results of the timing values described in this document depend on several camera settings as well
as surrounding conditions. 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. In this case the missing
information should be accessible and in the public domain.

© IS0 2019 - All rights reserved 11
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The results of measurements should be reported with at least two significant digits. When the shooting
time lag and start-up time lag 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 may be reported with one significant digit.

With respect to the reporting of the shutter release time lag:

If either of the maximum or minimum value according to the measurement method in 5.2.3 is shifted
from the average value (20 ms or more), maximum and minimum values shall also be reported in
addition to the average value.

A complete report of the results shall contain all the necessary information in order to reproduce the

measureme

Nt

Small letter
if not all: ,

shooting rate.

In particula
— measur
— exposul
— the pusl

— identifi
informa

— identifi

— any spe
scene, s

— any spe
— any ope
numben

mode (¢

— In case
result o

— Incase
— Incase

Camera sett
with the res

5 indicate for the measurements for which the reporting of these settings are mandd
for shooting time lag, (1) for shutter release time lag, () for start-up time lagjand |

I, the following shall be recorded:

bment method used;

e time for digital still cameras that continuously shoot images jiito a buffer , 1,;
1 time for devices for which the push duration might triggersome particular functions

fation of the measured product, e.g. product typeyserial number, firmware ver
tion on the used lens;

fation of the used memory card, e.g. card specifications, memory size . g);

cial environmental conditions in which thé-tést was performed, e.g. illumination of th¢
ibject distance, special setup conditions-g, 3, 4);

cific conditions necessary to enablethe test to be performed, e.g. power supply;

rating states of the camera necessary to enable the test to be performed, e.g. exposure
of recorded pixels, image gitality, capture mode (e.g. portrait, sports), focal length,
.g- high speed), flash usage,stabilization (, 1, g);

of reporting the measurement result of continuous autofocus, indication that this i
f continuous autofgeus and the distance of “defocus chart” );

pf devices-that include other applications the method of activating the camera (.

ings and surrounding conditions shall be maintained during measurements and rep
ults:

pf shutter prigtiby, the ratio of images are obviously out of focus unless the ratio is 0 (,y;

tory,
) for

(a, by

sion,

e test

time,
focus

5 the

rted

An example of a test report with information to report and associated values are given in Annex D.
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Test results of methods to start the timing device

To find out about the time lag between the actuation of the timing device and the closure of the exposure
switch (activated by the exposure button) of the digital still camera, an experiment has been performed

using

A md
the 1
the s

b several real cameras (see Figure A.1).

dified version of the timing device mentioned in B.2. has been used. This version useduTne input for
hicro switch to start the device and a second input that was connected to the'eXpos
pmple camera as a stop signal. This way the time lag between the two signalscould be

re button of
measured.

A pogpitive value in Table A.1 means that the micro switch was actuated before the camefa exposure
swit¢h. A negative value means that the force needed for the micro switch was higher thanfthat needed
for the camera, which leads to the case that the camera was actuated before the micro switch.
Table A.1 — Measured times lags between actuation of thé micro switch and the famera
exposure switch
Actjvating | Cameral Cameral Camera 2 Camera 2 Camera 3 Cpamera 3
fprce index finger| electromagnetic |index fingertelectromagnetic |index finger | electiromagnetic
ngeded finger finger finger
for|micro
switch
N ms ms ms ms ms ms
1,2 8 0,8 27 1,5 8 1
1,6 3 0,35 35 1,1 17 1,4
1,8 -3 1,25 21 1,7 3 2
3 -9 ;75 -2,5 1 =22 -2,5
4,2 -25 -11 =30 =27 -25 -7
© IS0 2019 - All rights reserved 13
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-20
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X actjvation force [N]
Y timfe lag [mSec.]

—— canpera 1 index finger
- #- - canpera 1 electromagnetic finger
—aA— canpera 2 index finger
- = - canpera 2 electromagnetic finger
—¥— canpera 3 index finger
- - - canpera 3 electromagnetic fingek

NOTE Sqlid lines show the résults from the index finger and the dashed lines the results from the

electromagnetic finger.

Figure A.1 — Time lag

The experimment shews that for using the index finger it is important to select a micro switch|
has about t
is needed. Using an average switch, the time lag is typically within the area of 30 ms. Therefors
assigned accuracy of the measurement using the index finger to actuate a micro switch is +30 ms.

that

e-Same activating force as the camera exposure button if a time lag smaller than 10 ms

, the

For the “electromagnetic finger” the results show that as long as the force needed to actuate the
micro switch is smaller than the force needed to actuate the camera exposure button, the time lag is

within #2 ms. Only if the force needed to actuate the micro switch is much higher than the one ne

eded

to actuate the exposure button, the time lag is significantly higher. Therefore the assigned accuracy for

the measurement using the electromagnetic finger is +2 ms.
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(informative)

Timing device

B.1 Actuation of the timing device

This|document notes four different ways to actuate the timing device that is neededrto’perform the
described measurements. The first two ways have been evaluated (see informative Annex A for details)
and, based on the results, been given a related deviation. The term deviation in this.case describes the
timelag between the actuation of the timing device and the closure of the exposureswitch of the camera.

Wheh an actuation method is used, it is a good practice to determine and repert its statistifal accuracy
(mean and standard deviation). If a switch is used, it is also good practice.to report the actiyating force.

Index finger: starting the timing device using a micro switch thatiis activated by the tgster's index
finggr (see Figure B.1). Although a carefully selected switch in caimbination with an experipnced tester
may [ead to higher accuracies the typical accuracy is +0,03 s, Fhe typical activating force for a camera
exposure button is between 1,0°N and 3,0 N. If a micro switch is used to activate the tim|ng device it
shoulld have about the same activating force. There are various switches with a defined activation force
cominercially available.

FigureB.1 — Digital still camera with a micro switch mounted on the exposure butt¢n using an
adhesive tape

Electronic finger: the timing device is activated using an “electromagnetic finger” that either actuates
a micro switch on top of the exposure button of the camera or the switch that activates the finger also
starts the timing device. This construction can have a typical accuracy of 0,002 s.

An even more accurate alternative to the electronic finger shown in Figure B.2 is the use of an actuator
with a calibrated position.

In case a remote control (such as a Bluetooth®Y device) that operates both the shutter release and the
timing device is shown to be accurate and fast it can also be used.

1) Bluetooth® is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of this product.
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NOTE An electronic finger provides a higher accuracy compared to manual’pressing of the exposure b|

with a mount]

Electronic t
camera can
sheet conne
may be conf
also be used
when pushil
connection

shorter thar

ed micro switch.
Figure B.2 — Electronic finger

rigger for touch-screen shutter: the trigger.button on the touchscreen of a digital
be activated by a “capacitive trigger”. The ¢apacitive trigger usually consists of a thin 1
cted to the device electrical ground (usually accessible via its USB port). The conne
rolled by an electronic switch signal and an electric signals generator. This generator
to activate the timing device. Both(he push duration and the type of capture point (g
g or releasing the trigger buttofi))can be adjusted. Measured time differences betwee
bf the metal sheet to the device.ground and the signal to activate the timing device c4
1 10 ps.

Ltton

still
netal
ction
may
ither
n the
in be
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| |
X
1  dignal to the capacitive trigger N
2 gynchronization signal to the timer for push synchronization %CD
3 gynchronization signal to the timer for release synchronization s\\
4 pushtime

Figyre B.3 — Representation of push duration and pus%gme and release time synch

QO

Q‘ Figure B.4 — Electronic trigger touch-screen shutter

O

Dire¢t { onlc connection to the exposure switch: the highest level of accuracy reachs
nic connection of the tlmlng dev1ce w1th the exposure sw1tch of the camera. The ti
S ; s—mrethod requires

ronisation

s the direct
ming device

partially dlsassemblmg the camera and modlfylng the exposure sw1tch and is therefore not 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 measure the time should have an accuracy of at least 1 ms and be capable of

measuring times up to 10 s or more.

It is possible to use digital clocks if the display is fast enough to show at leasta 1/100 of a second.

© IS0 2019 - All rights reserved
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For measuring digital still cameras that continuously shoot images into a buffer, a timing device that
can be started before the exposure switch of the camera is activated and that records its state when
the exposure switch of the camera is activated can be used. A timing device that starts running when
activated can lead to false results since with such cameras shutter lags can be negative.

If a shooting time lag or a shutter release time lag shorter than the accuracy of the actuation device is
measured, a timing device that is started when the exposure switch of the camera is activated will give
unambiguous results. With a timing device that starts running when the exposure switch of the camera
is activated, cameras with a negative shutter lag will give null (* measurement accuracy) results.

NOTE1 The problem with using a digital clock is that the display always stays at the same location, which
means that npmberstay-on-top-ofeachotherTherefore-the beginninsofanexpoesurecannotbe-clearhyidentified
if the exposufe time is longer than the required accuracy.

LED-Panel

factor

FigureB.5— Sample device for a LED panel

The frequerncy of the LEDs is-selectable and each LED is illuminated for a defined period of time. [With
longer exposure times, oneormore LEDs will be illuminated in the image.

NOTE 2  The same thingtay be possible using a software solution and displaying a “virtual LED panel”. Ip this
case care haq to be taken for the image frequency of the monitor. Many LCD monitors are not set to refresh(rates
high enough pr sufferfrom a long response time. In that case the “digital LEDs” are not displayed fast enoygh to
lead to reliabfe résults. In addition the timing circuit on the computer board has to be checked for its accuracy. It
may require p‘edlibration prior to the measurement. The program may not show the same speed when anpther
software is running on the same computer, which also requires resources of that computer. Another uncertainty
is how to trigger the virtual LED panel. There can be variable delays between when the trigger signal is sent
to the computer and when the computer begins updating the “virtual LED panel”. A software solution needs to
address these problems otherwise it is not suitable for measurements related to this document.

B.3 Timing device position for focal plane shutter and rolling shutter

This subclause describes the positions of the chart and timing device when the exposure timing of the
sample camera that has a focal plane shutter or a rolling shutter that differs depending on the image
location. If the camera has a rolling shutter only this chart layout is intended to be used for cameras
with a readout speed for an entire frame faster than 1/10 of a second.

Depending on the timing device used two setups are possible.

18 © IS0 2019 - All rights reserved
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If the timing device does not allow to simultaneously measure the time lag and the readout speed:

The timing devices are positioned in two diagonal corners, and shorter time duration between the
measurement start time (power switch, pre-capture point, and capture point) and the measurement
end time (exposure start) is adopted as measured value. Alternatively, measurement is performed with
the timing device positioned in one of 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
apprppriately—The-shutter-speedandpositionsmay bechanged y

Figure B.6.—+ 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 80cm. Furthermore, the timing devices are positioned in the other diaggnal corners.
The fwo timing.dévices need to be synchronized and the accuracy of the synchronizatign should be
smaller than 4'ms (see Figure B.6).

NOTH Byintention the timing device in the lower right corner is turned 180° to ensure that the|starting LED
is as ¢lese to the image corner as possible and captures the beginning of the exposure.

If the timing device allows to simultaneously measure the time lag and the readout speed:

Only one timing device is necessary. As for the previous setup, it is positioned in a corner, preferably
the one where the integration starts. The time lag measurement can be corrected with readout speed
multiplied by the relative position of the timing device in the field.
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Figure B.} — Example of positioning charts and a timing device that allow to simultaneoujsly
measure the time lag and the readout speed

As for the previous setup, ISO 12233 chart with a height of 20 cm is positioned in the diagonal corners
of the threeiline chart with a height of 80 cm.
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Measurement with internal controls
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Thisjannex describes examples for measuring each time lag using control signals inside.th¢ digital still
camera. A typical digital still camera consists of components as shown in Figure C.1.Fhe time lag can be
meagured by measuring the differences among each control signal during the time/between|the moment
the input signal becomes active and the moment the exposure starts, usingjaltiming measurement

devi¢e such as an oscilloscope.

exposure control

image sensot
(ex. CCD,CMOS)

>

o I

hl

| analogfront-end (ADC) |

|| aperture || shutter |

Sensors

| control signals

-

additional signals

focus control sighal

shutter centrol signal

exposure
button

pre{exposure signal

capture point signal

A 4

turn ON/OFF signal

A 4

A 4

exposure start sjgnal

/N storage
AL device
DSP/CPU
-\
memory
display start sigmal
-

LCD display

e

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

C.2 —Startpoint (measurement start poimnt)

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

A camera has generally an exposure button that has pre-capture point and capture point. The signal of
the pre-capture point can be used as a “start point” of the measure of shooting time lag and the signal of
the capture point can be used as a “start point” of the measure of shutter release time lag.
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C.3 Exposure point (exposure start point)

C.3.1 General

The exposure of some digital cameras is started by resetting the charge of the image sensor, whether
the digital camera has a mechanical shutter, that blocks the light, or not. For such digital cameras, the
exposure start point is determined by the signal that resets the charge of image sensor as described in
C.3.2 and the exposure of other digital cameras is controlled by a mechanical shutter as described in C.3.3.

Whether the focus is achieved or not can be determined by observing signals such as the focus
control signal.

C.3.2 Explosure start point of image sensor shutter

For a digital
when the e
exposure st
electric chal
cameras.

Input pre-caj

input captur

procedure
pre-capture

procedure
capture poir

exposure stg

exposure

Figy

pture pint switch

e point switch

related to the
point switch.

elated to the
t switch.

rt signal

camera in which exposure is started by resetting the charge of image sensor, the mo
kposure start signal is provided can be used as the exposure start pointh Becaus
arts in a very short time after being provided the exposure start signdlwhich reset
'ges in the image sensor. Figures C.2, C.3 and C.4 show measurementpoints for such d

2l
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shutter release timg
—>
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[
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[
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Figure C.3 — Measurement point of shutter-release time lag
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Figure C.4 — Measurement point of shooting rate

C.3.3 Exposure start point of mechanical shutter

The exposure of some digital cameras is controlled by “mechanical shutter”. For such digital cameras,
the correct exposure start point cannot be determined directly by the control signals inside the
cameras, including the exposure start signal, because the mechanical shutter will be activated with
a time delay (t4) after being provided the exposure start signal: “shutter control signal”. The relation
between “shutter control signal” and “delay time” is described in the Figure C.5, C.6 and C.7.
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There is a highly accurate measurement method to measure the exposure start point (exposure point).
The exposure state of an actual exposure frame can be obtain by observing the movement of the

mechanical shutter with a high-speed camera.

NOTE
target as described in Annex B.

pre-capture point switch signal

It can also be possible to trigger an LED device (see Annex B) with the appropriate signal and use the

|

active level

active level

|

capture point switch signal

procedure¢ related to the

pre-captufre point switch.

procedure¢ related to the

-

capture ppint switch.

shooting time lag

front curtpin of mechanical shutter

t,: delay time

> exposure point

v

open

exposure [start signal

pre-capture point switch signal

captufe point switch signal

procefdure related to the
pre-capture point switch.

procefdure related to the
captufe point switch.

front furtain of mechanical shutter

active level

Figure C.5 — Measurement point of shooting time lag (mechanical shutter)
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Figure C.6 — Measurement point of shutter release time lag (mechanical shutter)

24

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=3b53bc739d70707ce9c0dfa4f42dadb1

ISO 15781:2019(E)
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pre-capture point switch. .
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Figure C.7 — Measurement point of shooting rate (mechanical shutter)

C.4 | Identifying standby state (measuring start-up time lag)

C.4.1 General

If th¢ shooting images can only be checked through an optical viewfinder, or if the initial sptting of the
product is image display device off in the camera with both an optical viewfinder and inpage display
unit,|only the time between switching.the power on and the moment pre-capture is accgpted can be
meagured.

In other cases where the shootingimage cannot be checked through an optical viewfinder, pr the initial
settipg of the product is image.display device on in the camera with both optical viewfindgr and image
displlay unit, the time between switching the power on and the moment pre-capture is accepted and
the time between switehing the power on and the moment the viewfinder image (through-image) is
displayed should both-he'measured.

C.4.2 Measuring the time until pre-capture is accepted

The point when the system initialization is completed can be regarded as the standby state because it
is generallyequal to the point when pre-capture is accepted. Figure C.8 shows the measurement points.
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power switch
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Figure C.8
can be acce

C.4.3 Me:

The signal t
where the v

input pre-capture point switch
input capture point switch

procedure related to the
pre-capture point switch

procedure related to the
capture point switch

exposure

exposurg point

.

jsuring the time until the viewfinder image (through-image) is displayed

— Measurement point of start-up time lag whenr‘the time until the pre-capture signal
pted is longer than the time until the viewfinder image (through image) is displayed

display the image picked up by the image sensor to the display unit may be used as the point
ewfinder image (through-image) is'displayed. Figure C.9 shows the measurement points.
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Figure C.9 — Measurement point of start-up timelag when the time until the viewfinder image

is displayed is longer than the time until pre-capture can be accepted
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Annex D
(informative)

Examples of reporting the result

This annex describes examples for the statement of test reports. Table D.1 gives examples of information
for common conditions. Tables D.2, D.3, D.4, D.5 and D.6 give examples of reports for each measurement.

Table D.1 — Example of information for common conditions

Camera XYZ

Serial number 1234567

Firmware version Version 1.00

Lens 1:2,8 60 mm

Memory cargl type? XY ultra fast 70x

Memory cargl size? 4GB

Number of r¢corded pixels? 3000 x 2 000 pixel

[Mlumination| of the test scene? 10001x

Power supply Lithium ion battery
Measuremeijt method External(electromagnetic finger)

a  Omissiblg if described in each measured item.

Table D.2 — Example of report for shooting time lag

Capture mode (e.g. portrait, sports) Factory setting
Shooting disfance 1,32 m

Focal length Wide or 40 mm
Exposure tirhe 10 ms

Focus mode High speed mode
Different reqult for first image No

Memory typg XY ultra fast 70x
Memory size 4GB

Number of recorded pixels 3000 x 2000 pixel
[Nlumination{of the-fest scene 1000 Ix
Measuremerntmethod External
Shooting tintetag 6,6

Table D.3 — Example of report for shooting time lag with continuous auto focus

Capture mode (e.g. portrait, sports) Factory setting

Shooting distance 1,32 m

Defocus chart distance 200 mm

Focal length Wide or 40 mm

Exposure time 10 ms

Focus mode Continuous auto focus

Different result for first image No

Memory type XY ultra fast 70x
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Table D.3 (continued)

Memory size 4GB
Number of recorded pixels 3000 x 2000 pixel
[llumination of the test scene 1000 Ix

Activation method of the camera

Pressing camera button on device

Measurement method External
Ratio of images that are obviously out of focus 7%
Shooting time lag 0,6s

Table D.4 — Example of report for shutter release time lag

Capture mode (e.g. portrait, sports) Factory setting
Shodting distance 1,98 m

Focal length 60 mm
Meagurement method Internal

Shutfer release time lag

0,015sor 15 ms

Table D.5 — Example of report for start-up time lag

Captjure mode (e.g. portrait, sports) Factory setting
Menjory type Internalimemory
Memory size 4GB

Flash OFF

llunpination of the test scene 1000 Ix

Power supply

Lithium ion battery

Meagurement method

Internal

Measgurement point

Time until pre-capture can be accepted

Start-up time lag

1,3s

Table'D.6 — Example of report for shooting rate

Captjure mode (e.g. portrait;sports)

Sports burst mode

Menjory type

XY ultra fast 70x

Memory size

4GB

Numper of recorded pixels

3000 x 2 000 pixel

Qualiity

JPEG lowest compression

Numpber‘ofimages at highest speed Until card full
[lluntination of the test scene 10001x
Measurement method External

Shooting rate

4,4 images per second
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