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(54) TERMINAL AND METHOD FOR DETECTING BRIGHTNESS OF AMBIENT LIGHT

(57) Embodiments of the present invention disclose
a terminal and a method for detecting luminance of am-
bient light. The terminal includes a processor, an ambient
light sensor, and a screen. The ambient light sensor and
the screen are both connected to the processor. A
light-sensitive element of the ambient light sensor faces
the screen and is located on a lower surface of the screen.
After the screen is lit up, the processor adjusts first lumi-
nance of the screen to a value below a first threshold
within a visual persistence time of human eyes. The am-
bient light sensor detects luminance of first ambient light
of the terminal within the visual persistence time of human
eyes. The terminal can eliminate non-ambient light that
enters the ambient light sensor, so that the ambient light
sensor can detect luminance of relatively real ambient
light.
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Description

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to
the wireless communications field, and in particular, to a
terminal and a method for detecting luminance of ambient
light.

BACKGROUND

[0002] To ensure that human eyes can better observe
screen content when a light ray changes, a terminal such
as a mobile phone or a wearable device includes an am-
bient light sensor (ALS, ambient light sensor), so as to
detect luminance of external ambient light of the terminal.
When the ambient light sensor detects that the luminance
of the ambient light changes, the terminal adjusts lumi-
nance of a screen according to a detection result of the
ambient light sensor, so as to ensure that human eyes
can better observe the screen.
[0003] When the ambient light sensor is disposed in
the terminal and below the display screen, and detects
an ambient light change by using transmitted light, a de-
tection result of the ambient light sensor is affected by
an internal light ray of the display screen of the terminal,
for example, backlight, or light that is obtained after a
light ray of the screen is reflected on a surface of the
screen. Consequently, a detection result of the ambient
light sensor is inaccurate. For example, when the termi-
nal is moved from a bright place to a dark place, because
of impact of the internal light ray of the display screen of
the terminal, the ambient light sensor cannot accurately
detect the luminance of the ambient light.

SUMMARY

[0004] Embodiments of the present invention provide
a terminal and a method for detecting luminance of am-
bient light, so that an ambient light sensor of the terminal
can detect luminance of ambient light relatively accurate-
ly.
[0005] According to a first aspect, an embodiment of
the present invention provides a terminal, including a
processor, an ambient light sensor, and a screen, where
the ambient light sensor and the screen are both con-
nected to the processor; a light-sensitive element of the
ambient light sensor faces the screen and is located on
a lower surface of the screen; after the screen is lit up,
the processor adjusts first luminance of the screen to a
value below a first threshold within a visual persistence
time of human eyes; and the ambient light sensor detects
luminance of first ambient light of the terminal within the
visual persistence time of human eyes.
[0006] The terminal in this embodiment can reduce or
eliminate non-ambient light that enters the ambient light
sensor, so that the ambient light sensor can detect rela-
tively accurate luminance of ambient light.

[0007] In a possible implementation manner, the proc-
essor is further configured to: restore the first luminance
of the screen; and adjust the first luminance of the screen
according to the luminance of the first ambient light.
[0008] In a possible implementation manner, the proc-
essor is further configured to adjust the first luminance
of the screen according to the luminance of the first am-
bient light.
[0009] In the foregoing two possible implementation
manners, the terminal adjusts the luminance of the
screen according to a detection result of the ambient light
sensor, so that the luminance of the screen can better
reflect an ambient light change, thereby improving user
comfort.
[0010] In a possible implementation manner, after the
ambient light sensor detects the luminance of the first
ambient light of the terminal within the visual persistence
time of human eyes, the processor restores the first lu-
minance of the screen; the processor controls a time
length of the first luminance of the screen to fall within a
first preset range; the processor adjusts the first lumi-
nance to a value below the first threshold within the visual
persistence time of human eyes; the ambient light sensor
detects luminance of second ambient light of the terminal
within the visual persistence time of human eyes; and
the processor adjusts the first luminance of the screen
according to the luminance of the first ambient light and
the luminance of the second ambient light that are de-
tected by the ambient light sensor.
[0011] Because the first luminance of the screen is ad-
justed according to results of two times of detection on
the luminance of the ambient light, the first luminance is
adjusted more accurately.
[0012] In a possible implementation manner, the ter-
minal further determines a difference between the lumi-
nance of the first ambient light and the luminance of the
second ambient light; if the difference is greater than or
equal to a second threshold, detects luminance of third
ambient light according to a method for detecting the lu-
minance of the first ambient light; and if a difference be-
tween the luminance of the third ambient light and the
luminance of the second ambient light is still greater than
or equal to the second threshold, continues to detect lu-
minance of ambient light until a difference between re-
sults of two consecutive times of detection on luminance
of ambient light is less than or equal to the second thresh-
old, and the first luminance of the screen is adjusted ac-
cording to the results of the two consecutive times of
detection on luminance of ambient light.
[0013] Because luminance of ambient light is deter-
mined according to small-error results of two consecutive
times of detection on luminance of ambient light, a de-
tection result of the luminance of the ambient light is more
accurate.
[0014] In a possible implementation manner, that the
processor adjusts the first luminance of the screen ac-
cording to the luminance of the first ambient light is spe-
cifically: if the luminance of the first ambient light is less
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than luminance that is of ambient light and that is detected
by the ambient light sensor last time, the processor is
further configured to detect whether there is a screen
touch operation; and if there is no touch operation, the
processor adjusts the first luminance of the screen ac-
cording to the luminance of the first ambient light.
[0015] Because it is further determined whether there
is a user’s screen touch operation, a detection error is
reduced.
[0016] In a possible implementation manner, that the
processor adjusts the first luminance of the screen to the
value below the first threshold is specifically: when the
screen is an organic light-emitting diode (Organic Light-
Emitting Diode, OLED) screen, the processor adjusts lu-
minance of the OLED screen to a value below the first
threshold.
[0017] In a possible implementation manner, that the
processor adjusts the first luminance of the screen to the
value below the first threshold is specifically: the proces-
sor adjusts, to a value below the first threshold, luminance
of a screen area in which the ambient light sensor is lo-
cated.
[0018] In a possible implementation manner, the first
threshold is 50 cd/cm2.
[0019] In a possible implementation manner, the ter-
minal further includes an epoxy resin adhesive layer; and
the epoxy resin adhesive layer is located on the lower
surface of the screen, and the ambient light sensor is
disposed in a hollow-out area of the epoxy resin adhesive
layer, where the screen is the organic light-emitting diode
screen.
[0020] According to a second aspect, an embodiment
of the present invention provides a terminal, including a
processor, an ambient light sensor, and a screen, where
the ambient light sensor and the screen are both con-
nected to the processor; a light-sensitive element of the
ambient light sensor faces the screen and is located on
a lower surface of the screen; after the screen is lit up,
the processor controls image data within a visual persist-
ence time of human eyes so that a grayscale value of
the controlled image data is less than or equal to a first
threshold; and the ambient light sensor detects lumi-
nance of first ambient light of the terminal within the visual
persistence time of human eyes.
[0021] The terminal in this embodiment can reduce or
eliminate non-ambient light that enters the ambient light
sensor, so that the ambient light sensor can detect rela-
tively accurate luminance of ambient light.
[0022] In a possible implementation manner, that the
processor controls the image data so that the grayscale
value of the controlled image data is less than or equal
to the first threshold is specifically: the processor adjusts
image data displayed on the screen, so that a grayscale
value of the adjusted image data is less than or equal to
the first threshold.
[0023] In a possible implementation manner, that the
processor controls the image data so that the grayscale
value of the controlled image data is less than or equal

to the first threshold is specifically: the processor inserts
image data, where a grayscale value of the inserted im-
age data is less than or equal to the first threshold.
[0024] In the foregoing two possible implementation
manners, the terminal controls image data in two man-
ners so that a grayscale value of the image data is small
enough. This prevents the image data from affecting a
detection result of the ambient light sensor, so that the
ambient light sensor can detect luminance of relatively
real ambient light.
[0025] In a possible implementation manner, the proc-
essor is further configured to adjust the grayscale value
of the image data according to the luminance of the first
ambient light.
[0026] In a possible implementation manner, that the
processor adjusts the grayscale value of the image data
according to the luminance of the first ambient light is
specifically: if the luminance of the first ambient light is
less than luminance that is of ambient light and that is
detected by the ambient light sensor last time, the proc-
essor is further configured to detect whether there is a
screen touch operation; and if there is no touch operation,
the processor adjusts the grayscale value of the image
data according to the luminance of the first ambient light.
[0027] Because it is further determined whether there
is a user’s screen touch operation, a detection error is
reduced.
[0028] In a possible implementation manner, that the
processor controls the image data is specifically: the
processor controls all image data in a screen area; or the
processor controls image data in a screen area in which
the ambient light sensor is located.
[0029] In a possible implementation manner, the first
threshold is RGB (50, 50, 50).
[0030] In a possible implementation manner, the ter-
minal further includes an epoxy resin adhesive layer; and
the epoxy resin adhesive layer is located on the lower
surface of the screen, and the ambient light sensor is
disposed in a hollow-out area of the epoxy resin adhesive
layer, where the screen is an organic light-emitting diode
screen.
[0031] According to a third aspect, an embodiment of
the present invention provides a method for detecting
luminance of ambient light, including: after a screen is lit
up, adjusting, by the terminal, first luminance of the
screen to a value below a first threshold within a visual
persistence time of human eyes; and detecting, by an
ambient light sensor of the terminal, luminance of first
ambient light of the terminal within the visual persistence
time of human eyes.
[0032] In a possible implementation manner, after the
detecting, by an ambient light sensor of the terminal, lu-
minance of first ambient light of the terminal within the
visual persistence time of human eyes, the method fur-
ther includes: restoring, by the terminal, the first lumi-
nance of the screen; and adjusting, by the terminal, the
first luminance of the screen according to the luminance
of the first ambient light.
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[0033] In a possible implementation manner, after the
detecting, by an ambient light sensor of the terminal, lu-
minance of first ambient light of the terminal within the
visual persistence time of human eyes, the method fur-
ther includes: adjusting, by the terminal, the first lumi-
nance of the screen according to the luminance of the
first ambient light.
[0034] In a possible implementation manner, after the
detecting, by an ambient light sensor of the terminal, lu-
minance of first ambient light of the terminal within the
visual persistence time of human eyes, the method fur-
ther includes: restoring, by the terminal, the first lumi-
nance of the screen; controlling, by the terminal, a time
length of the first luminance of the screen to fall within a
first preset range; adjusting, by the terminal, the first lu-
minance to a value below the first threshold within the
visual persistence time of human eyes; detecting, by the
ambient light sensor, luminance of second ambient light
of the terminal within the visual persistence time of human
eyes; and adjusting, by the terminal, the first luminance
of the screen according to the luminance of the first am-
bient light and the luminance of the second ambient light
that are detected by the ambient light sensor.
[0035] In a possible implementation manner, the ad-
justing, by the terminal, the first luminance of the screen
according to the luminance of the first ambient light is
specifically: if the luminance of the first ambient light is
less than luminance that is of ambient light and that is
detected last time, detecting, by the terminal, whether
there is a screen touch operation; and if there is no touch
operation, adjusting, by the terminal, the first luminance
of the screen according to the luminance of the first am-
bient light.
[0036] In a possible implementation manner, the ad-
justing, by the terminal, first luminance of the screen to
a value below a first threshold is specifically: when the
screen is an organic light-emitting diode OLED screen,
adjusting, by the terminal, luminance of the OLED screen
to a value below the first threshold; or when the screen
is a liquid crystal display LCD screen, adjusting, by the
terminal, backlight luminance of the LCD screen to a val-
ue below the first threshold.
[0037] In a possible implementation manner, the ad-
justing, by the terminal, first luminance of the screen to
a value below a first threshold is specifically: adjusting,
by the terminal to a value below the first threshold, lumi-
nance of a screen area in which the ambient light sensor
is located.
[0038] In a possible implementation manner, the first
threshold is 50 cd/cm2.
[0039] According to a fourth aspect, an embodiment
of the present invention provides a method for detecting
luminance of ambient light, including: after a screen of a
terminal is lit up, controlling, by the terminal, image data
within a visual persistence time of human eyes so that a
grayscale value of the controlled image data is less than
or equal to a first threshold; and detecting, by an ambient
light sensor of the terminal, luminance of first ambient

light of the terminal within the visual persistence time of
human eyes.
[0040] In a possible implementation manner, the con-
trolling, by the terminal, image data so that a grayscale
value of the controlled image data is less than or equal
to a first threshold is specifically: adjusting, by the termi-
nal, image data displayed on the screen, so that a gray-
scale value of the adjusted image data is less than or
equal to the first threshold.
[0041] In a possible implementation manner, the con-
trolling, by the terminal, image data so that a grayscale
value of the controlled image data is less than or equal
to a first threshold is specifically: inserting, by the termi-
nal, image data, where a grayscale value of the inserted
image data is less than or equal to the first threshold.
[0042] In a possible implementation manner, after the
detecting, by an ambient light sensor of the terminal, lu-
minance of first ambient light of the terminal, the method
further includes: adjusting, by the terminal, the grayscale
value of the image data according to the luminance of
the first ambient light.
[0043] In a possible implementation manner, the ad-
justing, by the terminal, the grayscale value of the image
data according to the luminance of the first ambient light
is specifically: if the luminance of the first ambient light
is less than luminance that is of ambient light and that is
detected by the ambient light sensor last time, detecting,
by the terminal, whether there is a screen touch opera-
tion; and if there is no touch operation, adjusting, by the
terminal, the grayscale value of the image data according
to the luminance of the first ambient light.
[0044] In a possible implementation manner, the con-
trolling, by the terminal, image data is specifically: con-
trolling, by the terminal, all image data in a screen area;
or controlling, by the terminal, image data in a screen
area in which the ambient light sensor is located.
[0045] In a possible implementation manner, the first
threshold is RGB (50, 50, 50).
[0046] The terminal in the embodiments of the present
invention can eliminate non-ambient light that enters an
ambient light sensor, so that the ambient light sensor can
detect luminance of real ambient light relatively accurate-
ly.

BRIEF DESCRIPTION OF DRAWINGS

[0047]

FIG. 1 is a schematic circuit diagram of a wearable
device according to an embodiment of the present
invention;
FIG. 2 is a schematic structural diagram of a wear-
able device according to an embodiment of the
present invention;
FIG. 3 is a schematic circuit diagram of a wearable
device according to an embodiment of the present
invention;
FIG. 4 is a schematic diagram of an execution time
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for detecting ambient light by a wearable device ac-
cording to an embodiment of the present invention;
FIG. 5 is a schematic diagram of insertion of an ap-
proximately black image data frame into screen con-
tent according to an embodiment of the present in-
vention;
FIG. 6 is a schematic flowchart of a method for de-
tecting luminance of ambient light according to an
embodiment of the present invention; and
FIG. 7 is a schematic flowchart of another method
for detecting luminance of ambient light according
to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0048] The following clearly describes the technical so-
lutions in the embodiments of the present invention with
reference to the accompanying drawings in the embod-
iments of the present invention. Apparently, the de-
scribed embodiments are only some but not all of the
embodiments of the present invention. All other embod-
iments obtained by a person of ordinary skill in the art
based on the embodiments of the present invention with-
out creative efforts shall fall within the protection scope
of the present invention.
[0049] When ordinal numbers such as "first" and "sec-
ond" are mentioned in the embodiments of the present
invention, it should be understood that the ordinal num-
bers are intended only for differentiation unless a mean-
ing of order is determined according to context.
[0050] A terminal involved in the embodiments of the
present invention includes a wearable device, a mobile
phone, a tablet computer, a notebook computer, a UMPC
(Ultra-mobile Personal Computer, ultra-mobile personal
computer), a netbook, a PDA (Personal Digital Assistant,
personal digital assistant), or the like. A wearable device
is used as an example in the following to describe all the
embodiments of the present invention.
[0051] Common product forms of wearable devices in-
clude a wrist-supported watch class (including watches,
hand rings, wrist straps, and the like), a foot-supported
shoe class (including shoes, socks, or other future prod-
ucts worn on a leg), a head-supported glass class (in-
cluding glasses, helmets, head bands, and the like),
smart clothes, bags, crutches, accessories, and the like.
It may be understood that an ambient light detection
method provided in the embodiments of the present in-
vention can be used for all terminals that include display
screens and that have user-visible display functions.
[0052] FIG. 1 is a schematic circuit diagram of a wear-
able device according to an embodiment of the present
invention. As shown in FIG. 1, a wearable device 100
includes components such as a processor 110, a screen
120, and an ambient light sensor 130. The wearable de-
vice 100 may further include components such as a mem-
ory 140, an input unit 150, and a power supply 160. A
person skilled in the art may understand that a structure
of the wearable device 100 shown in FIG. 1 does not

constitute any limitation to the wearable device, and the
wearable device 100 may include components more or
less than those shown in the figure, or a combination of
some components, or components disposed differently.
[0053] The following provides specific descriptions for
all constituent components of the wearable device 100
with reference to FIG. 1.
[0054] The processor 110 is a control center of the
wearable device 100, and is connected to all components
of the entire wearable device 100 by using various inter-
faces and lines. By running or executing a software pro-
gram and/or module stored in the memory 140 and in-
voking data stored in the memory 140, the processor 110
executes various functions of the wearable device 100
and processes data, so as to perform overall monitoring
on the wearable device 100. The processor 110 may be
an application processor, a baseband processor, or a
baseband processor and an application processor that
are integrated; or the processor 110 includes a baseband
processor and an application processor. The application
processor mainly processes an operating system, a user
interface, an application program, and the like. The base-
band processor is responsible for processing and storing
data, mainly has components such as a digital signal
processor, a microcontroller, and a memory, and mainly
has functions such as baseband encoding/decoding,
sound encoding, and voice encoding. As technologies
develop, the baseband processor may further provide a
multimedia function and related interfaces used for a mul-
timedia display, an image sensor, and an audio device.
[0055] The screen 120 may be configured to display
information entered by a user or information provided for
a user, or may display various menus of the wearable
device 100. The screen 120 may include a display panel
121. Optionally, the display panel 121 may be configured
in a form such as a liquid crystal display (Liquid Crystal
Display, LCD for short) or an organic light-emitting diode
(Organic Light-Emitting Diode, OLED for short).
[0056] Further, a touch panel 151 of an input unit 150
can cover the screen 120. After detecting a touch oper-
ation on or near the touch panel 151, the touch panel 151
may transfer the touch operation to the processor 110
by using a Mobile Industry Processor Interface (MIPI in-
terface for short), so as to determine a touch event type.
Then, the processor 110 provides corresponding visual
output on the screen 120 according to the touch event
type. In FIG. 1, the touch panel 151 and the screen 120
are used as two independent components to implement
input and display functions of the wearable device 100.
However, in some embodiments, the touch panel 151
and the screen 120 may be integrated to implement the
input and display functions of the wearable device 100.
[0057] The ambient light sensor 130 may detect lumi-
nance of ambient light. The wearable device 100 may
adjust luminance of the display panel 141 according to
the luminance of the ambient light. Further, the wearable
device 100 may further include another sensor such as
a light sensor, a motion sensor, a density sensor, or a

7 8 



EP 3 346 459 A1

6

5

10

15

20

25

30

35

40

45

50

55

fingerprint sensor. Specifically, the light sensor may in-
clude a sensor other than the ambient light sensor, for
example, a proximity sensor, and may detect whether an
object is approaching or coming into contact with the
wearable device 100, so that the wearable device 100
can turn off the display panel 141 and/or backlight when
the wearable device 100 is moved to an ear. As a motion
sensor, an accelerometer sensor may detect values of
acceleration in all directions (generally in three axes),
may detect a value and a direction of gravity at rest, and
may be applied to an application for recognizing a posture
of the wearable device 100 (for example, screen switch-
ing between a landscape mode and a portrait mode, re-
lated games, and magnetometer posture calibration), a
function related to vibration recognition (for example, a
pedometer or a knock), and the like. The density sensor
may detect a density of an object that is in contact with
the wearable device 100. The fingerprint collection sen-
sor is configured to collect a fingerprint entered by a user.
For another sensor that may be further configured in the
wearable device 100, such as a gyroscope, a barometer,
a hygrometer, a thermometer, or an infrared sensor, de-
tails are not described herein.
[0058] The memory 140 may be configured to store a
software program or module. By running the software
program or module stored in the memory 140, the proc-
essor 110 executes various functional applications of the
wearable device 100 and processes data. The memory
140 may mainly include a program storage area and a
data storage area. The program storage area may store
an operating system, an application program required for
at least one function (for example, a sound playback func-
tion or an image display function), and the like. The data
storage area may store data (for example, audio data
and image data) created according to use of the wearable
device 100, and the like. In addition, the memory 140
may be a high-speed random access memory, or may
be a non-volatile memory, such as at least one disk stor-
age device, a flash memory device, or another volatile
solid-state storage device.
[0059] The wearable device 100 further includes the
power supply 160 (such as a battery) that supplies power
to all the components. Preferably, the power supply may
be logically connected to the processor 110 by using a
power supply management system, so as to implement
functions such as charging and discharging manage-
ment, and power consumption management by using the
power supply management system.
[0060] The wearable device 100 may further include
an RF (radio frequency, radio frequency) circuit 170, an
audio frequency circuit 180, a WiFi (wireless fidelity, wire-
less fidelity) module 190, and the like, and details are not
described herein.
[0061] Generally, when not being used, the wearable
device is in a standby mode, and nothing is displayed on
the screen. When a user needs to browse content dis-
played on the screen, the terminal is triggered to light up
the screen. In a process in which the user browses the

content continuously, after the wearable device is moved,
luminance of external light, that is, ambient light of the
wearable device may change. In order that a user brows-
es screen content better, the wearable device adjusts
luminance of the screen according to a result of detecting
the luminance of the ambient light by the ambient light
sensor.

First embodiment

[0062] An organic light-emitting diode OLED screen is
used as an example. FIG. 2 is a schematic structural
diagram of a wearable device according to an embodi-
ment of the present invention. As shown in FIG. 2, a
screen 120 has an upper surface 1201 and a lower sur-
face 1202. An epoxy resin adhesive layer 1203 is located
on the lower surface 1202 of the screen. An ambient light
sensor 130 is disposed in a hollow-out area 1204 of the
epoxy resin adhesive layer 1203. The ambient light sen-
sor 130 may be disposed on an FPC flexible board 140.
A light-sensitive element 1301 of the ambient light sensor
faces the screen 120 and is located on the lower surface
1202 of the screen 120. The ambient light sensor 130
and the screen 120 may be both connected to a proces-
sor 110 by using the FPC.
[0063] It may be understood that the epoxy resin ad-
hesive layer 1203 in this embodiment may have different
names according to different functions of the epoxy resin
adhesive layer 1203, for example, a light-shielding epoxy
resin adhesive layer having a light shielding function, a
buffering epoxy resin adhesive layer having a buffering
function, or a buffering and light-shielding epoxy resin
adhesive layer having buffering and light shielding func-
tions. The epoxy resin adhesive layer may be bonded to
or directly placed on the lower surface of the screen. That
is, the epoxy resin adhesive layer in this embodiment is
unnecessarily adhesive, and this is not limited herein.
[0064] When the ambient light sensor 130 detects lu-
minance of ambient light, the detected luminance of the
ambient light is luminance of external ambient light that
penetrates through the screen and that is transmitted to
the light-sensitive element 1301 of the ambient light sen-
sor 130. Therefore, during screen display, the ambient
light sensor 130 is affected by light emitted by the screen
or backlight of the screen. In this case, a detection result
of the ambient light sensor 130 includes not only the lu-
minance of the ambient light of the wearable device, but
also luminance of the light emitted by the screen or the
backlight of the screen.
[0065] To obtain more accurate luminance of ambient
light of a wearable device, an embodiment of the present
invention provides a wearable device, including a proc-
essor 110, an ambient light sensor 130, and a screen
120. FIG. 3 is a schematic circuit diagram of the wearable
device according to this embodiment of the present in-
vention. The ambient light sensor 130 and the screen
120 are both connected to the processor 110. Certainly,
the processor may be one processor, or may be a set of
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multiple processors. For example, the processor in-
cludes an application processor and a baseband proc-
essor. The application processor and the baseband proc-
essor may be separately disposed, or may be integrated,
and this is not limited in this embodiment of the present
invention. In this embodiment, the processor may be an
application processor. It may be understood that the am-
bient light sensor 130 and the screen 120 may be both
connected to the processor 110 directly or indirectly, and
this is not limited in this embodiment of the present in-
vention.
[0066] After the screen of the wearable device provid-
ed in this embodiment of the present invention is lit up,
the processor adjusts first luminance of the screen to a
value below a first threshold within a visual persistence
time of human eyes. The ambient light sensor detects
luminance of first ambient light of the wearable device
within the visual persistence time of human eyes.
[0067] When an object is viewed by human eyes, the
object is imaged to the retina, and input to the brain by
using the optic nerve, so that the human eyes perceive
an image of the object. The visual persistence time of
human eyes means that an impression of the optic nerve
on the object does not disappear immediately but lasts
approximately 1/24 second after removal of the object.
The time, 1/24 second (s), is the visual persistence time
of human eyes. That is, within 40 milliseconds (ms) after
an image appears or disappears, an impression of the
optic nerve on an object does not disappear, and conse-
quently, recognition of the image by the human eyes is
not affected. Therefore, the visual persistence time of
human eyes may be 1/24s or 40 ms.
[0068] The first threshold of the luminance of the
screen means that almost no light emitted by the screen
or backlight enters the ambient light sensor 130 when
the luminance is below the luminance threshold. When
the luminance is below the luminance threshold, the am-
bient light sensor 130 can detect luminance of relatively
real ambient light. In this case, luminance of non-ambient
light that can enter the ambient light sensor 130 is almost
zero. The first threshold may be 50 candelas/square me-
ter (cd/m2). That the processor adjusts the first luminance
of the screen to the value below the first threshold may
be: the processor adjusts the first luminance of the screen
to 50 cd/m2, or the processor adjusts the first luminance
of the screen to 40 cd/m2. It may be learned that the value
below the first threshold includes the first threshold. In
addition, the first threshold may be set according to an
actual case.
[0069] The first luminance of the screen generally re-
fers to luminance of the screen when the screen is lit up.
[0070] Alternatively, the screen 120 may be an LCD
screen. Because light-emitting principles of the OLED
screen and the LCD screen are different, that the proc-
essor 110 adjusts the first luminance of the screen 120
to the value below the first threshold may include different
processing manners for different screens. Examples are
as follows.

[0071] When the screen 120 is an OLED screen, the
processor 110 adjusts luminance of the OLED screen to
a value below the first threshold. Because an OLED dis-
plays in a self-luminous manner, luminance of the OLED
is adjusted by the processor by controlling a luminance
adjustment register in the OLED. In this case, when the
luminance of the screen is adjusted to a value below the
first threshold, the processor, for example, an application
processor, may directly adjust the luminance of the
screen by controlling the luminance adjustment register,
so that the luminance of the screen is less than or equal
to the first threshold.
[0072] When the screen 120 is an LCD screen, the
processor 110 adjusts backlight luminance of the LCD
screen to a value below the first threshold. Because the
LCD screen illuminates by using backlight, when the lu-
minance of the screen is adjusted to a value below the
first threshold, the processor, for example, an application
processor, may adjust the backlight luminance so that
the luminance of the screen is less than or equal to the
first threshold.
[0073] Further, in this embodiment of the present in-
vention, that the processor 110 adjusts the first lumi-
nance of the screen 120 to the value below the first
threshold may not only include adjusting luminance of
the entire screen to a value below the first threshold, but
also include adjusting, to a value below the first threshold,
luminance of a screen area in which the ambient light
sensor 130 is located, provided that it is ensured that
when the ambient light sensor 130 performs detection,
luminance that enters a light-sensitive element of the am-
bient light sensor is not affected by light emitted by the
screen or backlight of the screen.
[0074] In this embodiment of the present invention, the
luminance of the screen may be the first luminance when
the screen is lit up. When the processor adjusts the first
luminance of the screen to a value below the first thresh-
old within the visual persistence time of human eyes, the
ambient light sensor completes detection on the lumi-
nance of the ambient light of an environment in which
the wearable device is located.
[0075] That is, after the screen is lit up, when the proc-
essor adjusts the luminance of the screen to an exces-
sively small value so that an internal light ray of the screen
such as backlight or a light ray emitted by the screen can
be ignored, the ambient light is detected. This can ensure
that a light ray that enters the ambient light sensor is real
ambient light. In addition, in order not to affect observa-
tion on the screen with human eyes, the two processes
of adjusting the luminance of the screen to a value below
the first threshold and detecting, by the ambient light sen-
sor, the luminance of the ambient light of the wearable
device need to be completed within the visual persistence
time of human eyes. In this embodiment of the present
invention, in this way, in a process in which the screen
of the wearable device is lit up to display screen content,
non-ambient light that enters the ambient light sensor
can be eliminated without being perceived by the human
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eyes, so that the ambient light sensor can detect the lu-
minance of the ambient light relatively accurately.
[0076] Further, according to the wearable device in this
embodiment of the present invention, after the ambient
light sensor detects the luminance of the first ambient
light of the wearable device within the visual persistence
time of human eyes, the processor is further configured
to adjust the first luminance of the screen according to
the luminance of the first ambient light.
[0077] Specifically, after the ambient light sensor 130
completes detection on the luminance of the first ambient
light, the processor 110 may adjust the first luminance
of the screen according to a detection result of the am-
bient light sensor 130, so that the luminance of the screen
is adjusted to second luminance corresponding to the
luminance that is of the ambient light and that is detected
by the ambient light sensor 130. In this way, the ambient
light sensor 130 completes one time of detection, and
the processor completes one adjustment to the lumi-
nance of the screen.
[0078] It should be noted that if luminance that is of
ambient light and that is detected by the ambient light
sensor 130 does not change in one time of detection, an
amplitude of adjustment to the luminance of the screen
by the processor 110 may be zero. If luminance that is
of ambient light and that is detected by the ambient light
sensor is greater than last-time luminance of ambient
light, the processor may adjust the luminance of the
screen to a larger value according to a correspondence
between the luminance of the ambient light and the lu-
minance of the screen. If luminance that is of ambient
light and that is detected by the ambient light sensor is
less than last-time luminance of ambient light, the proc-
essor may adjust the luminance of the screen to a smaller
value according to a correspondence between the lumi-
nance of the ambient light and the luminance of the
screen. The correspondence between the luminance of
the ambient light and the luminance of the screen may
be obtained by means of testing, or may be obtained by
means of continuous learning. The correspondence may
be stored in a terminal in advance.
[0079] It should be noted that when the wearable de-
vice is always in a screen-on state, the luminance of the
ambient light of the environment in which the wearable
device is located may be detected continuously in a first
predetermined cycle. The first predetermined cycle may
be, for example, greater than or equal to Is, and less than
or equal to 2s. That is, in the first predetermined cycle,
within the visual persistence time of human eyes, the
luminance of the screen is adjusted to a value below the
first threshold, the luminance of the ambient light is de-
tected, and the luminance of the screen is adjusted ac-
cording to the detected luminance of the ambient light,
so that the processor 110 can adjust the luminance of
the screen according to the luminance of the ambient
light to ensure observation comfort of the human eyes.
[0080] Optionally, after the ambient light sensor 130
detects the luminance of the first ambient light of the

wearable device within the visual persistence time of hu-
man eyes, the processor 110 may first restore the first
luminance of the screen 120 and then adjust the first
luminance of the screen according to the luminance of
the first ambient light. Certainly, as described above, al-
ternatively, the processor 110 may directly adjust the first
luminance of the screen according to the luminance of
the first ambient light.
[0081] It may be understood that if a time length be-
tween adjusting the first luminance of the screen 120 to
a value below the first threshold by the processor 110
and completing detection on the luminance of the ambi-
ent light by the ambient light sensor 130 is less than the
visual persistence time of human eyes, the processor
may restore the first luminance of the screen immediately
after the ambient light sensor completes detection on the
luminance of the ambient light. The processor may alter-
natively restore the first luminance of the screen when
the visual persistence time of human eyes expires. After
the first luminance of the screen is restored, the proces-
sor adjusts the first luminance of the screen according
to a detection result of the ambient light sensor.
[0082] The luminance of the screen is adjusted accord-
ing to the detection result of the ambient light sensor, so
that the luminance of the screen can better reflect an
ambient light change, thereby improving user comfort.
[0083] The following describes, with reference to FIG.
4, a process in which the ambient light sensor detects
the ambient light of the wearable device. FIG. 4 is a sche-
matic diagram of an execution time for detecting ambient
light by a wearable device according to an embodiment
of the present invention.
[0084] At a moment t1, the screen of the wearable de-
vice is lit up. The luminance may be the first luminance,
that is, luminance of the screen when the screen is lit up.
[0085] The processor, for example, an application
processor starts to adjust the luminance of the screen at
a moment t2.
[0086] Within a time period between t2 and t3, the proc-
essor first adjusts the luminance of the screen to 40
cd/cm2, that is, a value below the first threshold. When
the screen is under the luminance, the luminance of the
screen may be ignored, and impact on the ambient light
sensor may also be ignored. Under the luminance, the
ambient light sensor starts to measure the ambient light
of the wearable device. After receiving a detection exe-
cution command sent by the processor, the ambient light
sensor measures the ambient light of the wearable de-
vice and obtains a detection result. After completing
measurement on the luminance of the ambient light of
the wearable device, the ambient light sensor feeds back
the measured luminance of the first ambient light to the
processor. A time length of the time period between t2
and t3 is less than or equal to the visual persistence time
of human eyes, and preferably, may be 10-30 ms. That
is, both the adjusting, by the processor, the luminance
of the screen to a value below the first threshold and the
detecting, by the ambient light sensor, the ambient light
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of the wearable device are completed within the time pe-
riod between t2 and t3.
[0087] After receiving a detection complete message
fed back by the ambient light sensor, the processor may
first restore the first luminance of the screen at the mo-
ment t3.
[0088] Within a time period between t3 and t4, the proc-
essor may calculate or obtain, by searching a preset cor-
respondence table or in another manner, luminance that
is of the screen and that is corresponding to the lumi-
nance of the first ambient light, according to the detected
luminance of the first ambient light, and adjust, at the
moment t4, the screen to the luminance that is of the
screen and that is corresponding to the luminance of the
first ambient light.
[0089] Optionally, the process in which the processor
calculates or obtains, by searching the preset corre-
spondence table or in another manner, the luminance
that is of the screen and that is corresponding to the lu-
minance of the first ambient light, according to the de-
tected luminance of the first ambient light may be com-
pleted within the time period between t2 and t3. In this
case, the processor adjusts the luminance of the screen
at the moment t3 according to the obtained luminance
that is of the screen and that is corresponding to the lu-
minance of the first ambient light.
[0090] According to the wearable device in this em-
bodiment of the present invention, a time length of a time
period between t1 and t3 or between t1 and t4 may be
used as a first predetermined cycle, and the processor
completes adjustment to the luminance of the screen at
the moment t3 or the moment t4. It may be understood
that in the first predetermined cycle, the wearable device
may repeat the foregoing detection on the luminance of
the ambient light of the wearable device, so as to ensure
that when the environment in which the wearable device
is located changes, the ambient light sensor can detect
an environment change in a timely manner, and the proc-
essor can adjust the luminance of the screen in a timely
manner according to a detection result of the ambient
light sensor.
[0091] It should be noted that because the ambient
light sensor detects ambient light transmitted from the
screen, if a user operates on the screen with a finger, the
ambient light transmitted to the ambient light sensor is
affected. Consequently, detection by the ambient light
sensor is inaccurate.
[0092] To avoid a detection error brought by such an
operation, in this embodiment of the present invention,
that the processor adjusts the first luminance of the
screen according to the luminance of the first ambient
light may be specifically:
if the luminance of the first ambient light is less than lu-
minance that is of ambient light and that is detected by
the ambient light sensor 130 last time, the processor 110
is further configured to detect whether there is a screen
touch operation; and if there is no touch operation, the
processor adjusts the first luminance of the screen ac-

cording to the luminance of the first ambient light.
[0093] That is, that the luminance of the first ambient
light is less than the luminance that is of the ambient light
and that is detected last time may be caused by a user’s
screen touch operation. In this case, the processor 110
is further configured to determine whether there is a
screen touch operation. If there is no screen touch oper-
ation, it indicates that the detection is accurate, and the
processor may adjust the luminance of the screen ac-
cording to the detected luminance of the first ambient
light. If there is a screen touch operation, it indicates that
a detection result may be affected by the user’s screen
touch operation, and therefore, this detection result is
abandoned, and an adjustment amplitude of the lumi-
nance of the screen may be zero. The operation of de-
termining whether there is a screen touch operation may
be performed by using the prior art, and details are not
described herein.
[0094] Because it is further determined whether there
is a user’s screen touch operation, a detection error is
reduced.
[0095] Optionally, according to the wearable device in
this embodiment of the present invention, after the am-
bient light sensor 130 detects the luminance of the first
ambient light of the wearable device within the visual per-
sistence time of human eyes, the processor 110 may
restore the first luminance of the screen 120; the proc-
essor 110 controls a time length of the first luminance of
the screen 120 to fall within a first preset range; the proc-
essor adjusts the first luminance to a value below the first
threshold within the visual persistence time of human
eyes; the ambient light sensor 130 detects luminance of
second ambient light of the wearable device within the
visual persistence time of human eyes; and the processor
adjusts the first luminance of the screen according to the
luminance of the first ambient light and the luminance of
the second ambient light that are detected by the ambient
light sensor.
[0096] Specifically, after the ambient light sensor 130
completes detection on the luminance of the first ambient
light, the processor 110 records a detection result of the
first ambient light and restores the first luminance of the
screen 120. After the screen is restored to the first lumi-
nance, the screen displays for a period of time under the
first luminance, to ensure that the human eyes can view
screen content, and then, a process of detecting lumi-
nance of ambient light is executed again. That is, within
the visual persistence time of human eyes, the first lumi-
nance of the screen is adjusted to a value below the first
threshold, and the ambient light sensor detects the lumi-
nance of the second ambient light to obtain the luminance
of the second ambient light. In this case, the processor
determines the luminance of the ambient light of the
wearable device according to the luminance of the first
ambient light and the luminance of the second ambient
light, and the processor adjusts the first luminance of the
screen according to the determined luminance of the am-
bient light.
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[0097] That the processor determines the luminance
of the ambient light of the wearable device according to
the luminance of the first ambient light and the luminance
of the second ambient light may be: for example, the
processor uses, as the determined luminance of the am-
bient light of the wearable device, a result obtained after
averaging the luminance of the first ambient light and the
luminance of the second ambient light. Then, the proc-
essor may adjust the first luminance of the screen ac-
cording to the determined luminance of the ambient light.
[0098] To ensure that the subsequently detected lumi-
nance of the second ambient light and the luminance of
the first ambient light are obtained in a same ambient
light condition, a time length for display of screen content
needs to be controlled to fall within the first preset range.
The first preset range refers to a time length range within
which a screen-on time length can ensure that a user
can obtain the screen content. If a time length of the re-
stored first luminance of the screen is less than the first
preset range, the luminance of the screen is adjusted to
a value below the first threshold again. Because of the
visual persistence time of human eyes, the user may be
still in a visual state in which the luminance of the screen
is below the first threshold and the screen is approxi-
mately blank, and obtaining of the screen content by the
user is affected. Therefore, in this embodiment of the
present invention, the first preset range meets, for exam-
ple, the following condition: 2 3 the visual persistence
time of human eyes ≤ the first preset range ≤ 1s.
[0099] Briefly, within the visual persistence time of hu-
man eyes, the first luminance of the screen is adjusted
to a value below the first threshold, and the ambient light
sensor 130 detects the luminance of the first ambient
light. The processor 110 restores the first luminance of
the screen 120 and keeps the first luminance for a time
length in which the human eyes can obtain the screen
content. Then, after the processor adjusts the first lumi-
nance of the screen to a value below the first threshold
within the visual persistence time of human eyes, the
ambient light sensor detects the luminance of the second
ambient light. In this way, the processor adjusts the first
luminance of the screen according to the luminance of
the first ambient light and the luminance of the second
ambient light that are detected by the ambient light sen-
sor.
[0100] A detection result is more accurate because the
luminance of the ambient light of the wearable device is
determined by using results of two times of detection on
the luminance of the ambient light.
[0101] To further improve accuracy of the detection re-
sult, the following technical solution of obtaining the lu-
minance of the ambient light of the wearable device is
further used in this embodiment of the present invention.
[0102] After the ambient light sensor completes detec-
tion on luminance of first ambient light, the processor
records a detection result of the luminance of the first
ambient light, and the processor restores first luminance
of the screen and keeps the first luminance for a first

preset range, for example, 1/6s, and then executes a
process of detecting luminance of ambient light again,
that is, within a visual persistence time of human eyes,
the first luminance of the screen is adjusted to a value
below a first threshold, and the ambient light sensor de-
tects luminance of second ambient light to obtain the lu-
minance of the second ambient light. When a difference
between the luminance of the first ambient light and the
luminance of the second ambient light is greater than or
equal to a second threshold, for example, 50 cd/m2, it is
considered that at least one of the luminance of the first
ambient light or the luminance of the second ambient
light is inaccurate, and the former detection result, that
is, the detection result of the luminance of the first ambi-
ent light is abandoned. Luminance of third ambient light
is detected according to a method for detecting the lumi-
nance of the first ambient light, that is, within the visual
persistence time of human eyes, the first luminance of
the screen is adjusted to a value below the first threshold,
and the ambient light sensor detects luminance of ambi-
ent light to obtain the luminance of the third ambient light.
If a difference between the luminance of the second am-
bient light and the luminance of the third ambient light is
still greater than or equal to the second threshold, a step
of detecting ambient light is repeated until a difference
between results of two consecutive times of detection on
luminance of ambient light is less than the second thresh-
old, and the luminance of the ambient light of the wear-
able device is determined according to the results of the
two consecutive times of detection on the luminance of
the ambient light. For example, the luminance of the am-
bient light may be determined in a manner in which results
of two consecutive times of detection on luminance of
ambient light are averaged. The processor adjusts the
first luminance of the screen according to the finally de-
termined luminance of the ambient light.
[0103] Because luminance of ambient light is deter-
mined according to small-error results of two consecutive
times of detection on luminance of ambient light, a de-
tection result of the luminance of the ambient light is more
accurate.

Second embodiment

[0104] Referring to FIG. 2 and FIG. 3, the second em-
bodiment of the present invention further provides a
wearable device. The wearable device includes a proc-
essor 110, an ambient light sensor 130, and a screen
120. The ambient light sensor 130 and the screen 120
are both connected to the processor 110. A light-sensitive
element of the ambient light sensor 130 faces the screen
and is located on a lower surface of the screen. After the
screen 120 is lit up, the processor 110 controls image
data within a visual persistence time of human eyes so
that a grayscale value of the controlled image data is less
than or equal to a first threshold; and the ambient light
sensor 130 detects luminance of first ambient light of the
wearable device within the visual persistence time of hu-
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man eyes.
[0105] Specifically, the wearable device may include
an FPC flexible board 140, the ambient light sensor 130
may be disposed on the FPC flexible board 140, and the
ambient light sensor 130 may be connected to the proc-
essor 110 by using the FPC flexible board 140. Option-
ally, the screen 120 may also be connected to the proc-
essor 110 by using an FPC flexible board. The FPC flex-
ible board for connecting the screen 120 to the processor
110 may be the same as or different from the FPC flexible
board 140 for connecting the ambient light sensor 130
to the processor 110, and this is not limited in this em-
bodiment.
[0106] It may be understood that the ambient light sen-
sor and the screen may be both connected to the proc-
essor directly or indirectly. Certainly, the processor may
be one processor, or may be a set of multiple processors.
For example, the processor includes an application proc-
essor and a baseband processor. The application proc-
essor and the baseband processor may be separately
disposed, or may be integrated, and this is not limited in
this embodiment of the present invention. In this embod-
iment, the processor may be an application processor.
[0107] Further, referring to FIG. 2, the terminal may
further include an epoxy resin adhesive layer 1203. The
epoxy resin adhesive layer 1203 is located on the lower
surface 1202 of the screen, the ambient light sensor 130
is disposed in a hollow-out area 1204 of the epoxy resin
adhesive layer 1203, and the screen may be an organic
light-emitting diode OLED screen.
[0108] The epoxy resin adhesive layer 1203 in this em-
bodiment may have different names according to differ-
ent functions of the epoxy resin adhesive layer 1203, for
example, a light-shielding epoxy resin adhesive layer
having a light shielding function, a buffering epoxy resin
adhesive layer having a buffering function, or a buffering
and light-shielding epoxy resin adhesive layer having
buffering and light shielding functions. The epoxy resin
adhesive layer may be bonded to or directly placed on
the lower surface of the screen. That is, the epoxy resin
adhesive layer in this embodiment is unnecessarily ad-
hesive, and this is not limited herein.
[0109] Further, a specific manner in which the proces-
sor controls the image data so that the grayscale value
of the controlled image data is less than or equal to the
first threshold may be, for example,
adjusting, by the processor, image data displayed on the
screen, so that a grayscale value of the adjusted image
data is less than or equal to the first threshold.
[0110] Specifically, the processor may adjust image
data that is being displayed on the screen, so that a gray-
scale value of the current image data is reduced and is
less than or equal to the first threshold.
[0111] Alternatively, a specific manner in which the
processor controls the image data so that the grayscale
value of the controlled image data is less than or equal
to the first threshold may be:
inserting, by the processor, image data, where a gray-

scale value of the inserted image data is less than or
equal to the first threshold.
[0112] Specifically, the processor inserts new image
data into image data that is being displayed on the current
screen. A grayscale value of the new image data is less
than or equal to the first threshold. In this case, the image
data that is being displayed is overwritten by the new
image data.
[0113] It should be noted that the first threshold in this
embodiment is different from the first threshold in the first
embodiment.
[0114] That the grayscale value of the image data is
below the first threshold means that the image data is
fully black or approximately black. For example, the first
threshold is RGB (50, 50, 50). When grayscale values of
R, G, and B of the image data are all less than or equal
to 50, it may be considered that the image data is ap-
proximately black. In this case, an internal light ray of the
screen that can enter the ambient light sensor is almost
zero. For human eyes, the screen is also almost black.
[0115] The following provides brief descriptions by us-
ing an example in which a grayscale value of inserted
image data is less than or equal to a first threshold. FIG.
5 is a schematic diagram of insertion of an approximately
black image data frame into content displayed on the
screen in this embodiment of the present invention. As
shown in FIG. 5, after a frame of image data is displayed,
a frame of approximately black image is inserted. The
image data that is being displayed may be overwritten
by the frame of approximately black image. Because hu-
man eyes still view the previous frame of image data,
viewing, by the human eyes, content displayed on the
screen is not affected. The ambient light sensor 130 com-
pletes detection on luminance of ambient light of the
wearable device within a visual persistence time of hu-
man eyes.
[0116] The image data may be an image frame. For
whether the ambient light sensor 130 can complete de-
tection within the visual persistence time of human eyes
and within a time of the inserted approximately black im-
age frame, in this embodiment of the present invention,
the wearable device can adjust, according to a quantity
of image frames, a quantity of inserted approximately
black image frames. Provided that a total time length of
the inserted approximately black image frames is less
than the visual persistence time of human eyes, the am-
bient light sensor can complete detection on the lumi-
nance of the ambient light within the period of time.
[0117] Further, the processor is further configured to
adjust the grayscale value of the image data according
to the luminance of the first ambient light.
[0118] That the processor adjusts the grayscale value
of the image data according to the luminance of the first
ambient light may be specifically:

if the luminance of the first ambient light is less than
luminance that is of ambient light and that is detected
by the ambient light sensor last time, the processor
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is further configured to detect whether there is a
screen touch operation; and
if there is no touch operation, the processor adjusts
the grayscale value of the image data according to
the luminance of the first ambient light.

[0119] That the processor controls the image data is
specifically:
the processor controls all image data in a screen area,
or image data in a screen area in which the ambient light
sensor is located.
[0120] After a screen of another wearable device in
this embodiment of the present invention is lit up, when
a processor controls image data within a visual persist-
ence time of human eyes so that a grayscale value of
the controlled image data is small enough, an internal
light ray of the screen can be ignored, and an ambient
light sensor completes detection on luminance of ambi-
ent light. This ensures that a light ray that enters the am-
bient light sensor is real ambient light. It should be noted
that in order not to affect observation on screen content
by human eyes, a process in which the processor controls
the image data so that the grayscale value of the con-
trolled image data is less than or equal to the first thresh-
old, and a process in which the ambient light sensor de-
tects the luminance of the ambient light of the wearable
device need to be completed within one visual persist-
ence time of human eyes. In this way, in a process in
which the screen of the another wearable device in this
embodiment of the present invention is lit up to display
screen content, non-ambient light that enters the ambient
light sensor is eliminated without being perceived by hu-
man eyes, so that the ambient light sensor can detect
luminance of relatively real ambient light.
[0121] An embodiment of the present invention further
provides a corresponding method for detecting lumi-
nance of ambient light in the foregoing terminal embod-
iment.
[0122] Corresponding to the wearable device in the
first embodiment of the present invention, FIG. 6 is a
schematic flowchart of a method for detecting luminance
of ambient light according to an embodiment of the
present invention. As shown in FIG. 6, the method in-
cludes the following steps.
[0123] Step 601: After a screen is lit up, the terminal
adjusts first luminance of the screen to a value below a
first threshold within a visual persistence time of human
eyes.
[0124] Specifically, the screen may be an organic light-
emitting diode OLED screen, and the terminal adjusts
luminance of the OLED screen to a value below the first
threshold; or
when the screen is a liquid crystal display LCD screen,
the terminal adjusts backlight luminance of the LCD
screen to a value below the first threshold.
[0125] Further, the terminal may not only adjust a value
of the first luminance of the entire screen to a value below
the first threshold, but also adjust, to a value below the

first threshold, luminance of a screen area in which the
ambient light sensor is located.
[0126] The first threshold may be 50 cd/cm2.
[0127] Step 602: An ambient light sensor of the termi-
nal detects luminance of first ambient light of the terminal
within the visual persistence time of human eyes.
[0128] In this embodiment of the present invention,
when the screen is lit up, the first luminance of the screen
is adjusted to a value below the first threshold within the
visual persistence time of human eyes. In this case, the
ambient light sensor completes detection on the lumi-
nance of the ambient light of an environment in which
the wearable device is located. In this way, in a process
in which the screen of the wearable device is lit up to
display screen content, non-ambient light that enters the
ambient light sensor can be eliminated without being per-
ceived by the human eyes, so that the ambient light sen-
sor can detect luminance of relatively real ambient light.
[0129] Further, after step 602, the method may further
include the following step.
[0130] Step 603: The terminal restores the first lumi-
nance of the screen, and the terminal adjusts the first
luminance of the screen according to the luminance of
the first ambient light.
[0131] Specifically, that the terminal adjusts the first
luminance of the screen according to the luminance of
the first ambient light is specifically: if the luminance of
the first ambient light is less than luminance that is of
ambient light and that is detected last time, the terminal
detects whether there is a screen touch operation; and
if there is no touch operation, the terminal adjusts the
first luminance of the screen according to the luminance
of the first ambient light.
[0132] After step 602, the method may further include
the following step as an alternative to step 603.
[0133] Step 604: The terminal adjusts the first lumi-
nance of the screen according to the luminance of the
first ambient light.
[0134] Specifically, that the terminal adjusts the first
luminance of the screen according to the luminance of
the first ambient light is specifically: if the luminance of
the first ambient light is less than luminance that is of
ambient light and that is detected last time, the terminal
detects whether there is a screen touch operation; and
if there is no touch operation, the terminal adjusts the
first luminance of the screen according to the luminance
of the first ambient light.
[0135] Because it is further determined whether there
is a user’s screen touch operation, a detection error is
reduced.
[0136] After step 602, the method may further include
step 605 to step 609 as an alternative to step 603 or step
604.
[0137] Step 605: The terminal restores the first lumi-
nance of the screen.
[0138] Step 606: The terminal controls a time length
of the first luminance of the screen to fall within a first
preset range.
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[0139] The first preset range refers to a time length
range within which a screen-on time length can ensure
that a user can obtain screen content. The first preset
range meets, for example, the following condition: 2 3
the visual persistence time of human eyes ≤ the first pre-
set range ≤ 1s.
[0140] Step 607: The terminal adjusts the first lumi-
nance to a value below the first threshold within the visual
persistence time of human eyes.
[0141] Step 608: The ambient light sensor detects lu-
minance of second ambient light of the terminal within
the visual persistence time of human eyes.
[0142] Step 609: The terminal adjusts the first lumi-
nance of the screen according to the luminance of the
first ambient light and the luminance of the second am-
bient light that are detected by the ambient light sensor.
[0143] A manner of adjusting the first luminance of the
screen according to the luminance of the first ambient
light and the luminance of the second ambient light is the
same as the adjustment method of the terminal shown
in the first embodiment, and details are not described
herein again.
[0144] Because luminance of ambient light is deter-
mined according to small-error results of two consecutive
times of detection on luminance of ambient light, a de-
tection result of the luminance of the ambient light is more
accurate.
[0145] Corresponding to the wearable device in the
second embodiment of the present invention, FIG. 7 is a
schematic flowchart of another method for detecting lu-
minance of ambient light according to an embodiment of
the present invention. As shown in FIG. 7, the method
includes the following steps.
[0146] Step 701: After a screen is lit up, the terminal
controls image data within a visual persistence time of
human eyes so that a grayscale value of the controlled
image data is less than or equal to a first threshold.
[0147] Further, the terminal may not only control all
image data in a screen area, but also control image data
in a screen area in which the ambient light sensor is lo-
cated.
[0148] The first threshold is RGB (50, 50, 50).
[0149] Step 702: An ambient light sensor of the termi-
nal detects luminance of first ambient light of the terminal
within the visual persistence time of human eyes.
[0150] Further, after step 702, the method may further
include step 703.
[0151] Step 703: The terminal adjusts the grayscale
value of the image data according to the luminance of
the first ambient light.
[0152] That the terminal adjusts the grayscale value of
the image data according to the luminance of the first
ambient light is specifically: if the luminance of the first
ambient light is less than luminance that is of ambient
light and that is detected by the ambient light sensor last
time, the terminal detects whether there is a screen touch
operation; and if there is no touch operation, the terminal
adjusts the grayscale value of the image data according

to the luminance of the first ambient light.
[0153] In this embodiment of the present invention,
when a screen is lit up, image data is controlled within a
visual persistence time of human eyes so that a grayscale
value of controlled image data is less than or equal to a
first threshold. In this case, an ambient light sensor com-
pletes detection on luminance of ambient light of a wear-
able device. In this way, in a process in which the screen
of the wearable device is lit up to display screen content,
non-ambient light that enters the ambient light sensor
can be eliminated without being perceived by the human
eyes, so that the ambient light sensor can detect lumi-
nance of relatively real ambient light.
[0154] With descriptions of the foregoing implementa-
tion manners, a person skilled in the art may clearly un-
derstand that the present invention may be implemented
by hardware, or a combination of software and hardware.
The software may be stored in a computer readable me-
dium. For example, the computer readable medium may
include a ROM (Read-Only Memory, ROM), a RAM (Ran-
dom Access memory), an EEPROM, another compact
disc or magnetic disk storage medium or another mag-
netic storage device, or any other medium that can be
used to carry or store expected program code having an
instruction or a data structural form and that can be ac-
cessed by a computer.
[0155] In summary, what is described above is merely
examples of embodiments of the technical solutions of
the present invention, but is not intended to limit the pro-
tection scope of the present invention. Any modification,
equivalent replacement, or improvement made without
departing from the spirit and principle of the present in-
vention shall fall within the protection scope of the present
invention.

Claims

1. A terminal, comprising a processor, an ambient light
sensor, and a screen, wherein
the ambient light sensor and the screen are both
connected to the processor;
a light-sensitive element of the ambient light sensor
faces the screen and is located on a lower surface
of the screen;
after the screen is lit up, the processor adjusts first
luminance of the screen to a value below a first
threshold within a visual persistence time of human
eyes; and
the ambient light sensor detects luminance of first
ambient light of the terminal within the visual persist-
ence time of human eyes.

2. The terminal according to claim 1, wherein the proc-
essor is further configured to:

restore the first luminance of the screen; and
adjust the first luminance of the screen accord-
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ing to the luminance of the first ambient light.

3. The terminal according to claim 1, wherein the proc-
essor is further configured to:
adjust the first luminance of the screen according to
the luminance of the first ambient light.

4. The terminal according to claim 1, wherein after the
ambient light sensor detects the luminance of the
first ambient light of the terminal within the visual
persistence time of human eyes,
the processor restores the first luminance of the
screen;
the processor controls a time length of the first lumi-
nance of the screen to fall within a first preset range;
the processor adjusts the first luminance to a value
below the first threshold within the visual persistence
time of human eyes;
the ambient light sensor detects luminance of sec-
ond ambient light of the terminal within the visual
persistence time of human eyes; and
the processor adjusts the first luminance of the
screen according to the luminance of the first ambi-
ent light and the luminance of the second ambient
light that are detected by the ambient light sensor.

5. The terminal according to claim 2 or 3, wherein that
the processor adjusts the first luminance of the
screen according to the luminance of the first ambi-
ent light is specifically:

if the luminance of the first ambient light is less
than luminance that is of ambient light and that
is detected by the ambient light sensor last time,
the processor is further configured to detect
whether there is a screen touch operation; and
if there is no touch operation, the processor ad-
justs the first luminance of the screen according
to the luminance of the first ambient light.

6. The terminal according to any one of claims 1 to 5,
wherein that the processor adjusts the first lumi-
nance of the screen to the value below the first
threshold is specifically:
when the screen is an organic light-emitting diode
screen, the processor adjusts luminance of the or-
ganic light-emitting diode screen to a value below
the first threshold.

7. The terminal according to any one of claims 1 to 6,
wherein that the processor adjusts the first lumi-
nance of the screen to the value below the first
threshold is specifically:
the processor adjusts, to a value below the first
threshold, luminance of a screen area in which the
ambient light sensor is located.

8. The terminal according to any one of claims 1 to 7,

wherein the first threshold is 50 cd/cm2.

9. The terminal according to any one of claims 1 to 8,
wherein the terminal further comprises an epoxy res-
in adhesive layer; and
the epoxy resin adhesive layer is located on the lower
surface of the screen, and the ambient light sensor
is disposed in a hollow-out area of the epoxy resin
adhesive layer, wherein the screen is the organic
light-emitting diode screen.

10. A terminal, comprising a processor, an ambient light
sensor, and a screen, wherein the ambient light sen-
sor and the screen are both connected to the proc-
essor;
a light-sensitive element of the ambient light sensor
faces the screen and is located on a lower surface
of the screen;
after the screen is lit up, the processor controls image
data within a visual persistence time of human eyes
so that a grayscale value of the controlled image
data is less than or equal to a first threshold; and
the ambient light sensor detects luminance of first
ambient light of the terminal within the visual persist-
ence time of human eyes.

11. The terminal according to claim 10, wherein that the
processor controls the image data so that the gray-
scale value of the controlled image data is less than
or equal to the first threshold is specifically:
the processor adjusts image data displayed on the
screen, so that a grayscale value of the adjusted
image data is less than or equal to the first threshold.

12. The terminal according to claim 10, wherein that the
processor controls the image data so that the gray-
scale value of the controlled image data is less than
or equal to the first threshold is specifically:
the processor inserts image data, wherein a gray-
scale value of the inserted image data is less than
or equal to the first threshold.

13. The terminal according to any one of claims 10 to
12, wherein the processor is further configured to:
adjust the grayscale value of the image data accord-
ing to the luminance of the first ambient light.

14. The terminal according to claim 13, wherein that the
processor adjusts the grayscale value of the image
data according to the luminance of the first ambient
light is specifically:

if the luminance of the first ambient light is less
than luminance that is of ambient light and that
is detected by the ambient light sensor last time,
the processor is further configured to detect
whether there is a screen touch operation; and
if there is no touch operation, the processor ad-
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justs the grayscale value of the image data ac-
cording to the luminance of the first ambient
light.

15. The terminal according to any one of claims 10 to
14, wherein that the processor controls the image
data is specifically:

the processor controls all image data in a screen
area; or
the processor controls image data in a screen
area in which the ambient light sensor is located.

16. The terminal according to any one of claims 10 to
15, wherein the first threshold is RGB (50, 50, 50).

17. The terminal according to any one of claims 10 to
16, wherein the terminal further comprises an epoxy
resin adhesive layer; and
the epoxy resin adhesive layer is located on the lower
surface of the screen, and the ambient light sensor
is disposed in a hollow-out area of the epoxy resin
adhesive layer, wherein the screen is an organic
light-emitting diode screen.

18. A method for detecting luminance of ambient light,
comprising:

after a screen of a terminal is lit up, adjusting,
by the terminal, first luminance of the screen to
a value below a first threshold within a visual
persistence time of human eyes; and
detecting, by an ambient light sensor of the ter-
minal, luminance of first ambient light of the ter-
minal within the visual persistence time of hu-
man eyes.

19. The method according to claim 18, wherein after the
detecting, by an ambient light sensor of the terminal,
luminance of first ambient light of the terminal within
the visual persistence time of human eyes, the meth-
od further comprises:

restoring, by the terminal, the first luminance of
the screen; and
adjusting, by the terminal, the first luminance of
the screen according to the luminance of the first
ambient light.

20. The method according to claim 18, wherein after the
detecting, by an ambient light sensor of the terminal,
luminance of first ambient light of the terminal within
the visual persistence time of human eyes, the meth-
od further comprises:
adjusting, by the terminal, the first luminance of the
screen according to the luminance of the first ambi-
ent light.

21. The method according to claim 18, wherein after the
detecting, by an ambient light sensor of the terminal,
luminance of first ambient light of the terminal within
the visual persistence time of human eyes, the meth-
od further comprises:

restoring, by the terminal, the first luminance of
the screen;
controlling, by the terminal, a time length of the
first luminance of the screen to fall within a first
preset range;
adjusting, by the terminal, the first luminance to
a value below the first threshold within the visual
persistence time of human eyes;
detecting, by the ambient light sensor, lumi-
nance of second ambient light of the terminal
within the visual persistence time of human
eyes; and
adjusting, by the terminal, the first luminance of
the screen according to the luminance of the first
ambient light and the luminance of the second
ambient light that are detected by the ambient
light sensor.

22. The method according to claim 19 or 20, wherein the
adjusting, by the terminal, the first luminance of the
screen according to the luminance of the first ambi-
ent light is specifically:

if the luminance of the first ambient light is less
than luminance that is of ambient light and that
is detected last time, detecting, by the terminal,
whether there is a screen touch operation; and
if there is no touch operation, adjusting, by the
terminal, the first luminance of the screen ac-
cording to the luminance of the first ambient
light.

23. The method according to any one of claims 18 to 22,
wherein the adjusting, by the terminal, first lumi-
nance of the screen to a value below a first threshold
is specifically:
when the screen is an organic light-emitting diode
screen, adjusting, by the terminal, luminance of the
organic light-emitting diode screen to a value below
the first threshold.

24. The method according to any one of claims 18 to 23,
wherein the adjusting, by the terminal, first lumi-
nance of the screen to a value below a first threshold
is specifically:
adjusting, by the terminal to a value below the first
threshold, luminance of a screen area in which the
ambient light sensor is located.

25. The method according to any one of claims 18 to 24,
wherein the first threshold is 50 cd/cm2.
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26. A method for detecting luminance of ambient light,
comprising:

after a screen of a terminal is lit up, controlling,
by the terminal, image data within a visual per-
sistence time of human eyes so that a grayscale
value of the controlled image data is less than
or equal to a first threshold; and
detecting, by an ambient light sensor of the ter-
minal, luminance of first ambient light of the ter-
minal within the visual persistence time of hu-
man eyes.

27. The terminal according to claim 26, wherein the con-
trolling, by the terminal, image data so that a gray-
scale value of the controlled image data is less than
or equal to a first threshold is specifically:
adjusting, by the terminal, image data displayed on
the screen, so that a grayscale value of the adjusted
image data is less than or equal to the first threshold.

28. The terminal according to claim 26, wherein the con-
trolling, by the terminal, image data so that a gray-
scale value of the controlled image data is less than
or equal to a first threshold is specifically:
inserting, by the terminal, image data, wherein a
grayscale value of the inserted image data is less
than or equal to the first threshold.

29. The method according to any one of claims 26 to 28,
wherein after the detecting, by an ambient light sen-
sor of the terminal, luminance of first ambient light
of the terminal within the visual persistence time of
human eyes, the method further comprises:
adjusting, by the terminal, the grayscale value of the
image data according to the luminance of the first
ambient light.

30. The method according to claim 29, wherein the ad-
justing, by the terminal, the grayscale value of the
image data according to the luminance of the first
ambient light is specifically:

if the luminance of the first ambient light is less
than luminance that is of ambient light and that
is detected by the ambient light sensor last time,
detecting, by the terminal, whether there is a
screen touch operation; and
if there is no touch operation, adjusting, by the
terminal, the grayscale value of the image data
according to the luminance of the first ambient
light.

31. The method according to any one of claims 26 to 30,
wherein the controlling, by the terminal, image data
is specifically:

controlling, by the terminal, all image data in a

screen area; or
controlling, by the terminal, image data in a
screen area in which the ambient light sensor is
located.

32. The method according to any one of claims 26 to 31,
wherein the first threshold is RGB (50, 50, 50).
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