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METHOD AND APPARATUS FOR ADJUSTING A 
MONITOR DISPLAY 

FIELD OF THE INVENTION 

[0001] The present invention relates to adjusting a display 
on a monitor. More particularly, the present invention relates 
to automatically adjusting siZe, center, and geometrical 
distortions on a monitor. 

BACKGROUND 

[0002] Monitors are an important element in computer 
systems. Typically, monitors are coupled to a personal 
computer and provide the user With a visual interface of the 
personal computer’s data contents. Although, current moni 
tors offer unique packaging and different display qualities, 
the cathode ray tube (“CRT”) remains an integral element in 
the design of most monitors. The CRT converts an electrical 
signal into visual information using an electron beam that is 
modulated and de?ected onto a cathodoluminescent screen 
surface. 

[0003] Improvements in monitor designs has led to com 
puter systems that provide the user With compact and sharp 
displays. The design improvements, hoWever, have not led 
to improvements in the display orientation of the monitors. 
Conventional monitors typically have built in controls to 
adjust the positioning and siZing of images. The controls 
alloW the user to alter the de?ection angle of the electron 
beam by increasing/decreasing the magnetic ?ux created by 
the de?ection coils in a CRT device. 

[0004] FIG. 1 illustrates one embodiment of a prior art 
CRT. CRT 100 includes a vacuum tube 106 coupled to 
screen 110. De?ection coil 105 is used to position magnetic 
?ux 115 around electron beam 120. A control signal (not 
shoWn) alloWs a user to adjust the magnitude of the electric 
signals on de?ection coil 105, thus adjusting the magnitude 
of magnetic ?ux 115. The change in magnetic ?ux 115 
increases/decreases de?ection angle 130 form the Z-axis, 
thus varying the position of electron beam 120 on screen 
110. Varying the position of beam 120 alloWs the user to 
vary the position and orientation of an image displayed on 
screen 110. Although using control inputs to adjust images 
on screen 110 creates provides the user With greater ?ex 
ibility, manual control inputs create a number of disadvan 
tages. 

[0005] One disadvantage of the conventional control 
inputs is that the CRT requires multiple adjustments. Typi 
cally, CRT’s require adjustments because magnetic ?ux 
115’s alignment is easily skeWed by extraneous magnetic 
?elds. For example, the earth’s magnetic ?eld causes dis 
tortion in a monitor display. Similarly, an extraneous elec 
trical device can cause a magnetic ?eld that causes distortion 
in a monitor display. Accordingly, in conventional monitors, 
the user is required to locate different control inputs on the 
monitor and manually adjust the distorted image. 

[0006] FIG. 2 illustrates typical distortions in a conven 
tional monitor display. Image 210 shoWs an image that is 
shifted upWards and increase in Width as electron beam 120 
scans up the vertical axis of screen 110. Conversely image 
230 shoW an image that is shifted doWnWards and increase 
in Width as electron beam 120 scans doWn the vertical axis 
of screen 110. Additionally, images 220 and 240 illustrate 
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image distortion caused by a negative degree rotation and a 
positive degree rotation, respectively. Accordingly, in the 
prior art the user is required to adjust the distortions illus 
trated in FIG. 2 via manual controls. 

[0007] Another disadvantage of manual control inputs 
occurs during the manufacturing of computer systems. In 
particular, during the manufacturing process of computer 
systems installation of a neW monitor requires adjustment of 
the monitor display to align an image or remove image 
distortions. The adjustment is necessary because the manu 
facture is unable to anticipate the different magnetic vari 
ance that affect each computer system. Manual adjustment 
of monitors during the manufacturing process, hoWever, is 
costly and tedious. 

[0008] To automate image alignment and distortion cor 
rection of neWly manufactured monitors, some manufac 
tures introduce a camera and a microprocessor to the manu 
facturing process. The camera records an image displayed 
on the monitor and the processor adjusts the displayed image 
on each monitor. Although the camera and microprocessor 
automate monitor adjustment, the camera and microproces 
sor are not available to users outside the manufacturing 
process. Thus, in non-manufacturing environments the user 
adjusts distortions via manual controls. Additionally, the 
camera and microprocessor reduce ef?ciency in the manu 
facturing process because the camera and microprocessor 
introduces extraneous steps to the manufacturing process. 

SUMMARY OF THE INVENTION 

[0009] An apparatus to automatically adjust image distor 
tions is disclosed. The apparatus comprises a driver operable 
to generate images on a screen. The apparatus further 
comprises a plurality of sensors coupled to the screen. Each 
sensor detects Whether the area under the sensor is illumi 
nated. The apparatus further comprises a circuit coupled to 
the plurality of sensors and the driver. The circuit is con 
?gured to adjust the driver based on illumination of a sub-set 
of the plurality of sensors. A method for automatically 
adjusting image distortions of a video monitor is also 
disclosed. 

[0010] Other features and advantages of the present inven 
tion Will be apparent from the accompanying draWings and 
from the detailed description that folloWs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The features and advantages of the present inven 
tion are illustrated by Way of example and not limitation in 
the ?gures of the accompanying draWings in Which like 
references indicate similar elements and in Which: 

[0012] FIG. 1 illustrates a prior art cathode ray tube; 

[0013] 
monitor; 

[0014] FIG. 3 shoWs one embodiment of a feed-back 
device for adjusting image distortions at the CRT surface; 

FIG. 2 illustrates image distortions in a prior art 

[0015] FIG. 4 shoWs one embodiment of a converter and 
a sensor included in a feed-back device for adjusting image 
distortions at the CRT surface; 

[0016] FIG. 5 illustrates siZe and center image distortions; 
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[0017] FIG. 6 illustrates a state machine diagram for 
correcting image distortions in a monitor; 

[0018] FIG. 7 illustrates geometrical distortions in a video 
monitor; and 

[0019] 
monitor. 

FIG. 8 illustrates geometrical distortions in a video 

DETAILED DESCRIPTION 

[0020] A method and apparatus used to automatically 
adjust image distortions on a monitor is disclosed. The 
apparatus, hereinafter a self adjusting monitor, includes a 
feedback loop comprising sensors, a converter, a processor, 
a cathode ray tube (“CRT”), and the CRT’s driver mecha 
nism. The self adjusting monitor uses the sensors to deter 
mine image location on the CRT’s surface and adjusts the 
image displayed on the screen via the processor and driver 
circuitry. The feedback loop alloWs the processor to incre 
mentally change the siZe, orientation, and location of the 
displayed image until all distortions are removed. For one 
embodiment, the monitor comprises a video monitor used in 
a computer system. For an alternative embodiment, the 
monitor comprises a ?at panel display. The method includes 
the incremental steps performed by the processor to incre 
mentally change the siZe, orientation, and location of the 
displayed image until all distortions are removed. 

[0021] An intended advantage of an embodiment of the 
invention is to provide a self adjusting monitor that auto 
matically corrects image distortions. For one embodiment, 
the self adjustment is used in a manufacturing process to 
adjust the image display of manufactured monitors. For an 
alternative embodiment, the self adjustment is used in daily 
operation of a computer system. 

[0022] Another intended advantage of an embodiment of 
the invention is to provide embedded sensors in a CRT 
screen. The embedded sensor alloW automatic adjustment of 
an image Without obstructing the user’s primary interface. 
Yet another intended advantage of an embodiment of the 
invention is to incorporate self adjusting circuitry in a 
standard monitor design. 

[0023] FIG. 3 illustrates one embodiment of a self adjust 
ing monitor. In particular, system 300 removes distortions 
from images displayed on the screen area of CRT 330. 
System 300 comprises a cathode ray tube (CRT 330), driver 
320, microprocessor 315, converter 310, and sensors 335. As 
illustrated in FIG. 3, the components of system 300 are 
coupled in a feed-back loop from CRT 330 to driver 320. 
CRT 330 displays images via an electron beam (not shoWn) 
positioned on the screen of CRT 330. Driver 320 comprises 
drive circuitry that adjusts the electron beam to vary the siZe, 
position, and orientation of an image displayed by CRT 330. 

[0024] System 300 adjusts the output of driver 320 to 
remove orientation and geometrical distortions from images 
displayed by CRT 330. The level of adjustment is deter 
mined by sensors 335. Control over the actual adjustments, 
hoWever, is determined by converter 310 and microproces 
sor 315. For one embodiment, sensors 335 comprise photo 
electric diodes placed on the edge of CRT 330’s screen. The 
photo-electric diodes produce an analog signal indicating 
Whether the surface area beneath a given photo-electric 
diode is illuminated. For an alternative embodiment, sensors 
335 comprise transparent photo-electric diodes incorporated 
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into the anti-re?ective screen of CRT 330. The transparent 
photo electric diodes are not constrained to the edge of the 
screen and may be placed at any location on CRT 330’s 
screen. 

[0025] For one embodiment, system 300 includes siX 
photo-electric diodes. The siX photo-electric diode produces 
an analog output indicating the screen illumination created 
by a predetermined image. The analog outputs are coupled 
to converter 310 via line 305. Converter 310 transforms the 
analog signals into a digital signal used in microprocessor 
315. In particular, converter 310 produces a binary output 
indicating Whether a set of photoelectric diodes is covering 
a section of the predetermined image. The binary output is 
used by microprocessor 315 to adjust CRT 330’s electron 
beam via driver 320. The adjusted image is displayed by 
CRT 330 and creates an neW set of analog outputs from 
sensor 335. FolloWing the feed-back loop, the neW analog 
outputs are used by microprocessor 315 to readjust the 
image until the distortions of the image are corrected. For 
one embodiment, the predetermined image is stored in 
microprocessor 315. For an alternative embodiment, the 
predetermined image comprises a White rectangular shape 
matching the dimensions of CRT 330’s screen. Accordingly, 
all distortions are removed from the predetermined image 
When all siX photo-electric diodes indicate no illumination. 
To remove the distortions, microprocessor 315 incremen 
tally adjusts the output of driver 320 until the binary output 
of converter 310 indicates that sensors 335 cover a non 
illuminated area. 

[0026] For one embodiment, system 300 comprises a 
video monitor in a computer system. The computer system 
uses system 300 as an interface to display graphic and teXt 
information included in the computer system. Accordingly, 
the computer system uses drive logic and drive circuitry (not 
shoWn) in conjunction With driver 320 to control/ adjust CRT 
330’s electron beam, thus providing different images on 
CRT 330’s screen. For one embodiment, driver 320 provides 
seven control signals to adjust CRT 330’s electron beam. 
The control signals include horiZontal siZe adjust, horiZontal 
center adjust, vertical siZe adjust, vertical center adjust, 
rotation adjust, barrel adjust, and trapeZoid adjust. Accord 
ingly, based on the data from sensor 335 and converter 310, 
microprocessor 315 incrementally adjusts a set of the seven 
control signals to remove distortions from CRT 330’s 
screen. 

[0027] FIG. 4 illustrates one embodiment of a converter 
(400) coupled to a sensor (410) in a self adjusting monitor. 
Converter 400 includes an ampli?er, a comparator, resistive 
elements, and a capacitor. The elements in converter 400 are 
coupled to transform the analog signal of sensor 410 into a 
digital signal. For one embodiment, sensor 410 comprises a 
photo-electric diode With light illumination recognition 
characteristics that parallel the sensitivity of the human eye. 

[0028] As shoWn in FIG. 4, sensor 410 is coupled to both 
inputs of comparator 440. For one embodiment, sensor 410 
outputs a loW voltage analog signal indicating the detection 
of a light source. Accordingly, comparator 440 is used to 
determine Whether the loW voltage analog signals is greater 
than a pre-determined threshold voltage. The threshold 
voltage is determined by the properties of the photo-electric 
selected. 

[0029] Sensor 410 is also coupled to capacitor 415 and 
resistor 420. Capacitor 415 and resistor 420, in turn, are 
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coupled to the output of ampli?er 440 and one input of 
ampli?er 450. The other input of ampli?er 450 is coupled to 
resistor 425 and resistor 430. Both the output of ampli?er 
450 and resistor 430 are coupled to output 460. Ampli?er 
450 transforms the output of comparator 440 to digital 
voltage levels VSS and ground. For one embodiment, VSS 
equals 35 volts and ground equals 0 volts. Accordingly, a 
voltage level of 35 volts is used to de?ne a binary value of 
‘1’ and a voltage level of 0 volts is used to de?ne a binary 
value of ‘0’. Based on the values of resistors 425-430, the 
value of capacitor 415, and the speci?c type of photoelectric 
diode used in sensor 410 a predetermined illumination range 
is detected by converter 400. Accordingly, converter 400 
generates a binary ‘1’ on output 460 When an illumination 
source that passes the predetermined illumination range is 
placed in close proXimity to sensor 410. 

[0030] FIG. 5 illustrates siZe and center distortions. In 
particular, based on the number and location of sensors 
illuminated, the type of siZe/center image distortion is ascer 
tained by microprocessor 315. For one embodiment, micro 
processor 315 uses this preliminary evaluation to adjusts 
driver 320 via the afore-mentioned control signals. Images 
510 through 540 shoW an eXample of possible siZe and 
center distortions. In image 510 only the left side sensors are 
illuminated, thus indicating a horiZontal alignment distor 
tion. Similarly, in image 515 only the right side sensor are 
illuminated, thus indicating a horiZontal alignment distor 
tion. In image 520 none of the sensor are illuminated, thus 
indicating a possible siZe distortion. Alternatively, in image 
535 all the sensor are illuminated, thus indicating a correct 
image or an enlargement distortion. 

[0031] In image 530, the bottom sensors are not illumi 
nated, thus indicating a positive vertical alignment distor 
tion. Similarly, in image 535 the top sensors are not illumi 
nated, thus indicating a negative vertical alignment 
distortion. Finally, in image 540 only the center sensors are 
illuminated, thus indicating a vertical siZe distortion. Using 
these initial image distortions, microprocessor corrects siZe 
and center distortions by adjusting the CRT 330’s electron 
beam via driver 320. 

[0032] FIG. 6 illustrates one embodiment of a state 
machine diagram for implementing image correction in a 
self adjusting monitor. In particular, state diagram 600 
shoWs the state transitions folloWed by microprocessor 315 
during siZe and center adjustments of a monitor. For one 
embodiment, the monitor includes tWo sensors. The ?rst 
sensor is located at the midpoint of the monitor’s left screen 
edge, hereinafter left sensor. The second sensor is located at 
the midpoint of the monitor’s right screen edge, hereinafter 
right sensor. For alternative embodiments, the monitor 
includes multiple sensors. Accordingly, for multiple sensors 
the number of state transitions in state diagram 600 increases 
because microprocessor 315 receives additional inputs. 

[0033] State 610 is the initial state in state diagram 600. In 
state 610, a computer system coupled to the self adjusting 
monitor displays an image on the monitor’s screen. For one 
embodiment, state 610 occurs during a reset of the computer 
system coupled to the self adjusting monitor. For an alter 
native embodiment, state 610 occurs When a button is 
depresses on the self adjusting monitor. For yet another 
embodiment, state 610 occurs When a unique key combina 
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tion is depressed on a keyboard coupled to the computer 
system. Provided state 610 is reached, state diagram 600 
transitions to state 615. 

[0034] In state 615, microprocessor 315 obtains sensor 
data from converter 310. In particular, for one embodiment, 
a predetermined image is displayed on CRT 330. The 
predetermined image results in the illumination or non 
illumination of the left sensor. Similarly, the predetermined 
image results in the illumination or non-illumination of the 
right sensor. Accordingly, in state 615, the sensor data from 
each sensor is converted to digital data, via converter 310, 
and transferred to microprocessor 315. Provided micropro 
cessor 315 receives the sensor data, state diagram 600 
transitions to state 620. In state 620, microprocessor 315 
eXamines the sensor data to determine Which sensor is 
illuminated. For one embodiment, a logic ‘1’ value from 
converter 310 indicates that the sensor is illuminated. 
Accordingly, a ‘0’ value for both the left sensor and the right 
sensor indicates that neither of the sensors is illuminated, 
hereinafter a non-illuminated sensor is denoted as an off 

sensor. Provided neither of the sensors is off, state diagram 
600 transitions to state 625. 

[0035] In state 625, microprocessor 315 increases the siZe 
of the predetermined image. In particular, in state 625 
microprocessor 315 increases the horiZontal dimension of 
the predetermined image. For one embodiment, micropro 
cessor 315 uses driver 320’s horiZontal siZe adjust signal to 
increases the horiZontal dimension of the predetermined 
image. After an initial siZe increase, state diagram 600 
returns to state 620. As previously described, in state 620 
microprocessor 315 determines Whether both the left and 
right sensors are illuminated. Provided neither of the sensors 
is off, state diagram 600 returns to state 625. State diagram 
600 continues to transition betWeen state 620 and state 625 
until both sensors are illuminated. Accordingly, states 620 
and 625 alloW microprocessor 315 to incrementally increase 
the siZe of predetermined image. Provided both the left and 
right sensor are illuminated, state diagram 600 transitions to 
state 630. 

[0036] In state 630, microprocessor 315 begins the hori 
Zontal adjustment of the predetermined image using the left 
sensor. In particular, in state 630 microprocessor 315 shifts 
the predetermined image to the right edge of the monitor’s 
screen. For one embodiment, microprocessor 315 uses 
driver 320’s horiZontal center adjust signal to shift the 
predetermined image. After an initial right shift, state dia 
gram 600 transitions to state 635. In state 635, micropro 
cessor 315 determines Whether the left sensor is off. Pro 
vided the left sensor is illuminated, state diagram 600 returns 
to state 630. State diagram 600 continues to transition 
betWeen state 630 and state 635 until the left sensor is off. 
Accordingly, states 630 and 635 alloW microprocessor 315 
to incrementally shift the predetermined image to the moni 
tor screen’s right edge. Provided the left sensor is off, state 
diagram 600 transitions to state 640. 

[0037] In state 640, microprocessor 315 stores the right 
center value of the predetermined image. The right center 
value is used to determine the predetermined image’s fur 
thest right boundary relative to the left sensor. Subsequent to 
determining the right center value, state diagram 600 tran 
sitions to state 645. 

[0038] In state 645, microprocessor 315 begins the left 
horiZontal adjustment of the predetermined image using the 
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right sensor. In particular, in state 630 microprocessor 315 
shifts the predetermined image to the left edge of the 
monitor’s screen. For one embodiment, microprocessor 315 
uses driver 320’s horizontal center adjust signal to shift the 
predetermined image. After an initial left shift, state diagram 
600 transitions to state 650. In state 650, microprocessor 315 
determines Whether the right sensor is off. Provided the right 
sensor is illuminated, state diagram 600 returns to state 645. 
State diagram 600 continues to transition betWeen state 645 
and state 650 until the right sensor is off. Accordingly, states 
645 and 650 alloW microprocessor 315 to incrementally shift 
the predetermined image to the monitor screen’s left edge. 
Provided the left sensor is off, state diagram 600 transitions 
to state 655. 

[0039] In state 655, microprocessor 315 stores the left 
center value of the predetermined image. The left center 
value is used to determine the predetermined image’s fur 
thest left boundary relative to the right sensor. Subsequent to 
determining the left center value, state diagram 600 transi 
tions to state 660. In state 660, microprocessor 315 calcu 
lates the center location of the predetermined image by 
averaging the right center value and the left center value. 

[0040] For one embodiment, microprocessor 315 adjusts 
the center location of the monitor using the center location 
calculated in state 660. In particular, microprocessor 315 
calibrates system 300’s electron beam, via driver 320, in 
accordance With the center position calculated in state 660. 
Accordingly, location distortions are reduced from images 
displayed by the monitor. Subsequent to the center calcula 
tion, state diagram 600 transitions to state 665. In the present 
embodiment, because of the left and right sensor’s location 
on the monitors screen, microprocessor 315 increments 
driver 320’s horiZontal center adjust to orient the predeter 
mined image. For alternative embodiments, hoWever, mul 
tiple sensors located in different areas of the monitor screen 
are contemplated. Accordingly, microprocessor 315 uses a 
combination of driver 320’s horiZontal center adjust and 
vertical center adjust to determine the center position of the 
predetermined image. 
[0041] In state 665, microprocessor 315 further adjusts the 
siZe of the predetermined image. In particular, the siZe 
expansion of state 620 is reduced until the dimensions of the 
predetermined image coincide With the dimensions of the 
monitor. Accordingly, in state 665 microprocessor 315 
decreases the siZe of the predetermined image. For one 
embodiment, microprocessor 315 uses driver 320’s horiZon 
tal siZe adjust signal to decreases the siZe of the predeter 
mined image. After an initial siZe decrease, state diagram 
600 transitions to state 670. In state 670, microprocessor 315 
determines Whether both sensors are off. Provided either 
sensor is illuminated, state diagram 600 returns to state 655. 
State diagram 600 continues to transition betWeen state 655 
and state 670 until both sensors are off. Accordingly, states 
655 and 670 alloW microprocessor 315 to incrementally 
decreases the siZe of the predetermined image to coincide 
With the monitor’s dimensions. Provided both sensors are 
off, state diagram 600 transitions to state 680. 

[0042] In state 680, microprocessor 315 stores the siZe and 
center adjustments of the predetermined image. For one 
embodiment, microprocessor 315 adjusts the siZe and center 
display of the monitor using the siZe adjustments derived in 
state 680. In particular, microprocessor 315 calibrates sys 
tem 300’s electron beam, via driver 320, in accordance With 
the siZe and center adjustments calculated in state 660. 
Accordingly, siZe and center distortions are reduced from 
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images displayed by the monitor. For alternative embodi 
ments, multiple sensors located in different areas of the 
monitor screen are contemplated. Accordingly, micropro 
cessor 315 uses a combination of both the horiZontal siZe 
adjust and the vertical siZe adjust to adjust the siZe of the 
predetermined image. 
[0043] State diagram 600 illustrates the state transitions 
used by system 300 to implement siZe and center image 
correction in a self adjusting monitor With tWo sensors. 
Varying the location and number of sensors alloWs for the 
detection of different distortions. In particular, a speci?c 
type of image distortion is ascertained by microprocessor 
315 based on the number and location of illuminated sen 
sors. For one embodiment, microprocessor 315 applies this 
preliminary evaluation to a predetermined image displayed 
by system 300. Subsequently, driver 320 is adjusted to 
remove the distortion from the predetermined image via the 
horiZontal siZe adjust, horiZontal center adjust, vertical siZe 
adjust, vertical center adjust, rotation adjust, barrel adjust, 
and trapeZoid adjust control signals. For one embodiment, 
microprocessor 315 calibrates system 300’s electron beam, 
via driver 320, in accordance With the afore-mentioned 
control signals. Accordingly, distortions are reduced from 
images displayed by system 300’s monitor. 

[0044] FIGS. 7 and 8 shoW examples of possible distor 
tions isolated by system 300’s six sensors. In particular, 
FIG. 7 illustrates the correlation betWeen sensors and the 
detection of barrel and tilt shape distortions. Image 700 
shoWn an image Without any distortions. As illustrated in 
FIG. 7, the non-distorted image’s borders align With the six 
sensors. Accordingly, all six sensor are illuminated. In the 
distorted images, hoWever, a subset of the sensors are off. 

[0045] Images 710-725 shoWs four possible image distor 
tions found on system 300’s display. In particular, images 
710 and 715 shoW examples of a barrel shape distortion. In 
image 710 the left-center sensor and the right-center sensor 
are off. In image 715 the top-left, top-right, bottom-left, and 
bottom-right sensor are off. For one embodiment, using the 
detection of illuminated/non-illuminated sensor micropro 
cessor 315 identi?ed the barrel distortion shoWn in image 
710 and image 715. Accordingly microprocessor 315 uses 
the control signals horiZontal siZe adjust, horiZontal center 
adjust, vertical siZe adjust, vertical center adjust, and barrel 
adjust to remove the barrel distortion from the displayed 
image. 
[0046] Images 729 and 725 shoW examples of tilt shape 
distortions. In both images the top-left, top-right, bottom 
left, and bottom-right sensor are off. For one embodiment, 
using the detection of illuminated/non-illuminated sensor 
microprocessor 3315 identi?ed the tilt distortion shoWn in 
image 720 and image 725. Accordingly microprocessor 315 
uses the control signals horiZontal siZe adjust, horiZontal 
center adjust, vertical siZe adjust, vertical center adjust, and 
rotation adjust to remove the tilt distortion from the dis 
played image. 

[0047] FIG. 8 illustrates the correlation betWeen system 
300’s six sensors and the detection of one-sided barrel 
shape, trapeZoid shape, and parallelogram shape distortions. 
Images 810 and 815 shoW examples of a one-sided barrel 
shape distortion. In image 810 the left-top sensor and the 
left-bottom sensor are off. Similarly, in image 815 the 
right-top sensor and the right-bottom sensor are off. For one 
embodiment, using the detection of illuminated/non-illumi 
nated sensor microprocessor 3315 identi?ed the one-sided 
barrel distortions shoWn in images 810 and 815. Accord 
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ingly microprocessor 315 uses the control signals horizontal 
size adjust, horizontal center adjust, vertical siZe adjust, 
vertical center adjust, rotation adjust and barrel adjust to 
remove the barrel distortion from the displayed image. 

[0048] Images 820 and 825 shoW examples of a trapeZoid 
shape distortion. In image 820 the left-top sensor and the 
right-top sensor are off. Similarly, in image 825 the right 
bottom sensor and the left-bottom sensor are off. For one 
embodiment, using the detection of illuminated/non-illumi 
nated sensor microprocessor 3315 identi?ed the trapeZoid 
distortions shoWn in images 820 and 825. Accordingly 
microprocessor 315 uses the control signals horiZontal siZe 
adjust, horiZontal center adjust, vertical siZe adjust, vertical 
center adjust, and trapeZoid adjust to remove the barrel 
distortion from the displayed image Images 830 and 835 
shoW examples of a parallelogram shape distortion. In image 
830 the left-top sensor and the right-bottom sensor are off. 
Similarly, in image 835 the right-bottom sensor and the 
left-top sensor are off. For one embodiment, using the 
detection of illuminated/non-illuminated sensor micropro 
cessor 3315 identi?ed the parallelogram distortions shoWn 
in images 830 and 835. Accordingly microprocessor 315 
uses the control signals horiZontal siZe adjust, horiZontal 
center adjust, vertical siZe adjust, vertical center adjust, 
rotation adjust, barrel adjust, and trapeZoid adjust to remove 
the parallelogram distortion from the displayed image. 

[0049] The placement of multiple sensors alloWs system 
300 to identify many different image distortions in a video 
monitor. Accordingly, the placement of multiple sensors in 
conjunction With driver 320’s multiple control signals alloW 
the correction of different image distortions. FIG. 7 and 
FIG. 8 illustrate different image distortions in a monitor 
With six sensor located on the edge of the monitor. For 
alternative embodiments, hoWever, additional sensor located 
throughout the surface of the monitor are contemplated. 
Accordingly, the increased number of sensors alloW for the 
identi?cation and subsequent correction of additional dis 
tortions. 

[0050] In the foregoing speci?cation, the invention has 
been described With reference to speci?c exemplary embodi 
ments thereof. It Will, hoWever, be evident that various 
modi?cations and changes may be made thereof Without 
departing from the broader spirit and scope of the invention 
as set forth in the appended claims. The speci?cation and 
draWings are, accordingly, to be regarded in an illustrative 
rather than a restrictive sense. 

What is claimed is: 
1. A display operable to automatically adjust image dis 

tortions, said display comprising: 

a driver, said driver operable to generate images; 

a screen coupled to said driver, said screen displaying said 
generated images by illuminating an area of said 
screen; 

a plurality of sensors coupled to said screen, each sensor 
detecting illumination of said screen on an area beloW 

said sensor; and 

a circuit coupled to said plurality of sensors and said 
driver, said circuit con?gured to adjust said driver 
based on illumination of a set of said plurality of 
sensors. 

Nov. 8, 2001 

2. The display of claim 1, Wherein said circuit comprises: 

a converter coupled to said plurality of sensors, said 
converter operable to convert an output of said plurality 
of sensors indicating illumination of a set of said 
plurality of sensors to a digital output; and 

a processor coupled to said converter and said driver, said 
processor correlating said digital output to an adjust 
signal, Wherein said adjust signal adjusting said driver. 

3. The display of claim 1, Wherein said display automati 
cally adjusts geometric distortions. 

4. The display of claim 1, Wherein said display automati 
cally adjusts convergence distortions. 

5. The display of claim 1, Wherein said plurality of said 
sensors detect illumination of said screen on an area above 

said sensor. 

6. The display of claim 1, Wherein said plurality of sensor 
comprise photo-electric diodes located on the border of said 
screen. 

7. The display of claim 1, Wherein said plurality of sensor 
comprise transparent photo-electric diodes. 

8. The display of claim 1, Wherein said display comprises 
a video monitor. 

9. The display of claim, 8 Wherein said video monitor 
further comprises a cathode ray tube. 

10. The display of claim 1, Wherein said display com 
prises a ?at panel display. 

11. A method for automatically adjusting image distor 
tions of a video monitor, said method comprising the steps 
of: 

(A) generating a predetermined image on a screen of said 
video monitor; 

(B) determining an area of said screen covered by said 
predetermined image; 

(C) generating a set of control signals based on said area 
of said screen covered by said predetermined image; 
and 

(D) adjusting said generation of said predetermined 
image. 

12. The method of claim 11, Wherein steps (B)-(D) are 
repeated until distortions are removed from said predeter 
mined image. 

13. The method of claim 12, Wherein adjustment of said 
predetermined image is used on images generated by said 
video monitor. 

14. The method of claim 11, Wherein step (B) uses a 
plurality of sensors to determine said area of said screen 
covered by said predetermined image. 

15. The method of claim 14, Wherein said plurality of 
sensor comprise photo-electric diodes located on the border 
of said screen. 

16. The method of claim 14, Wherein said plurality of 
sensor comprise transparent photo-electric diodes. 

17. The method of claim 11, Wherein said method auto 
matically adjusts geometric distortions. 

18. The method of claim 11, Wherein said method auto 
matically adjusts convergence distortions. 

* * * * * 


