
PCT /US2015/019975 
WO 2015/138609 

276 

220 

132 

FIG - 5 

135 

500 
550 

FIG - 6 

SEC et al. v. MRI 
SEC Exhibit 1022.1001 

IPR2023-00221



WO 2015/138609 

I 

I 
A~-L 

FIG - 7 

500 

120 

~ 

I 

I 
r 

FIG - 8 

PCT /US2015/019975 

550 

/ 
-~-................................... ,., .... ,.,.,__~ 

.<-::~;::::};~ .,.~~>~:) ~ 

90 

81 

220 

SEC et al. v. MRI 
SEC Exhibit 1022.1002 

IPR2023-00221



WO 2015/138609 PCT /US2015/019975 

120 

81 

430 

FIG - 9 

SEC et al. v. MRI 
SEC Exhibit 1022.1003 

IPR2023-00221



"""" m 
0) 
N 
00 
0) 
0 
0) 

N 
a.. 
w 

(19) Europai-sches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

I IIIIIII IIIIII Ill lllll lllll lllll lllll lllll lllll lllll lllll 111111111111111111 

(11) EP 2 909 829 B1 

(12) EUROPEAN PATENT SPECIFICATION 

(45) Date of publication and mention 
of the grant of the patent: 
12.02.2020 Bulletin 2020/07 

(21) Application number: 13846848.3 

(22) Date of filing: 16.10.2013 

(51) Int CL: 
H05K 7120 (2°06-01J 

(86) International application number: 
PCT/US2013/065264 

(87) International publication number: 
WO 2014/062815 (24.04.2014 Gazette 2014/17) 

(54) BACK PAN COOLING ASSEMBLY FOR ELECTRONIC DISPLAY 

R0CKSEITENK0HLANORDNUNG FOR EINE ELEKTRONISCHE ANZEIGE 

ENSEMBLE DE REFROIDISSEMENT DE PANNEAU DE PLAQUE ARRI ERE D'UN AFFICHAGE 
ELECTRON IQUE 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES Fl FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR 

(30) Priority: 16.10.2012 US 201261714381 P 

(43) Date of publication of application: 
26.08.2015 Bulletin 2015/35 

(73) Proprietor: Manufacturing Resources 
International, INC. 
Alpharetta, GA 30005 (US) 

(72) Inventors: 
• DUNN, William 

Alpharetta, GA 30005 (US) 

• BROWN, Mike 
Alpharetta, GA 30005 (US) 

• HUBBARD, Tim 
Alpharetta, GA 30005 (US) 

(74) Representative: FRKelly 
27 Clyde Road 
Dublin D04 F838 (IE) 

(56) References cited: 
JP-A- H11296094 JP-A- H11296094 
US-A1-2012020114 US-A1- 2012 020 114 
US-A1- 2012 044 217 US-A1- 2012 044 217 

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent 
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the 
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been 
paid. (Art. 99(1) European Patent Convention). 

Printed by Jouve, 75001 PARIS (FR) 

SEC et al. v. MRI 
SEC Exhibit 1022.1004 

IPR2023-00221



EP 2 909 829 B1 2 

Description 

Technical Field 

[0001) Embodiments generally relate to a cooling as­
sembly for the back pan of an electronic display. 

Background of the Art 

[0002) Electronic displays are now being used for a 
variety of applications, in addition to the traditional in­
home viewing applications. It is now desirable for elec­
tronic displays to be used as restaurant menu boards, 
advertising, and general informational purposes. Each 
application may require a different set of electronic as­
semblies, in order to drive the electronic display and pro­
vide any ancillary services related to the electronic dis­
play and its purpose. Electronic displays are typically 
manufactured in standard sizes, shapes, and with stand­
ard electronic components. JP H11 296094, US 
2012/020114 and US 2012/044217 disclose known elec­
tronic displays having cooling assemblies. 

Summary of the Exemplary Embodiments 

[0003) According to the present invention there is pro­
vided a back pan cooling assembly for an electronic dis­
play as claimed in claim 1. One exemplary embodiment 
provides a cooling back pan that is positioned behind the 
rear pan of an electronic display, where the space be­
tween the cooling back pan and the rear pan defines a 
gap. A fan is preferably positioned so as to cause a flow 
of ambient air through the gap, cooling the rear pan and 
the cooling back pan. Electronic components for operat­
ing the electronic display can be mounted to the cooling 
back pan and preferably are placed in conductive thermal 
communication with the cooling back pan. 
[0004) The foregoing and other features and advan­
tages of the present invention will be apparent from the 
following more detailed description of the particular em­
bodiments, as illustrated in the accompanying drawings. 

Brief Description of the Drawings 

[0005) A better understanding of an exemplary embod­
iment will be obtained from a reading of the following 
detailed description and the accompanying drawings 
wherein identical reference characters refer to identical 
parts and in which: 

FIGURE 1 is a rear perspective view of an exemplary 
back pan cooling assembly. 
FIGURE 2 is a sectional view of the embodiment 
shown in Figure 1. 

Detailed Description 

[0006) The invention is described more fully hereinaf-

ter with reference to the accompanying drawings, in 
which exemplary embodiments of the invention are 
shown. This invention may, however, be embodied in 
many different forms and should not be construed as 

5 limited to the exemplary embodiments set forth herein. 
Rather, these embodiments are provided so that this dis­
closure will be thorough and complete, and will fully con­
vey the scope of the invention to those skilled in the art. 
In the drawings, the size and relative sizes of layers and 

10 regions may be exaggerated for clarity. 
[0007) The terminology used herein is for the purpose 
of describing particular embodiments only and is not in­
tended to be limiting of the invention. As used herein, the 
singular forms "a", "an" and "the" are intended to include 

15 the plural forms as well, unless the context clearly indi­
cates otherwise. It will be further understood that the 
terms "comprises" and/or "comprising," when used in th is 
specification, specify the presence of stated features, in­
tegers, steps, operations, elements, and/ or components, 

20 but do not preclude the presence or addition of one or 
more other features, integers, steps, operations, ele­
ments, components, and/or groups thereof. 
[0008) Embodiments of the invention are described 
herein with reference to illustrations that are schematic 

25 illustrations of idealized embodiments (and intermediate 
structures) of the invention. As such, variations from the 
shapes of the illustrations as a result, for example, of 
manufacturing techniques and/or tolerances, are to be 
expected. Thus, embodiments of the invention should 

30 not be construed as limited to the particular shapes of 

regions illustrated herein but are to include deviations in 
shapes that result, for example, from manufacturing. 
[0009) Unless otherwise defined, all terms (including 
technical and scientific terms) used herein have the same 

35 meaning as commonly understood by one of ordinary 
skill in the art to which this invention belongs. It will be 
further understood that terms, such as those defined in 
commonly used dictionaries, should be interpreted as 
having a meaning that is consistent with their meaning 

40 in the context of the relevant art and will not be interpreted 
in an idealized or overly formal sense unless expressly 
so defined herein. 
[0010) FIGURE 1 is a rear perspective view of an ex­
emplary back pan cooling assembly where the rear cover 

45 100 has been removed. An electronic display 15 is pro­
vided on the bottom with an exemplary cooling back pan 
45 positioned on the top. The electronic display 15 con­
tains a rear pan 22 on the rear surface of the electronic 
display 15 (i.e. on the side opposing an intended observ-

50 er). The rear pan 22 is often a component in mass-man­
ufactured electronic displays and typically provides 
mounts for electronic subassemblies or housings to go 
with the electronic display. In some embodiments, the 
rear pan 22 is metallic. As used herein, the term 'rear 

55 pan' does not require that the pan is actually the one that 
came with the originally mass-manufactured display, as 
this component may be upgraded from its originally 
mass-manufactured form by downstream manufactur-
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ers. 
[0011] Here, electronic components 10 and 11 for driv-

air around the interior of the cooling back pan 45, without 
mixing with the ambient air. 

ing the electronic display 15 are fastened to the cooling 
back pan 45. In an exemplary embodiment, the electronic 
components 10 and 11 may be placed in conductive ther- 5 

mal communication with the cooling back pan 22. The 

[0017] It should also be noted that it is preferable to 
place the fan 30 near the center of the cooling back pan 
45, although this is not required. lt may be preferable in 
some instances to place the fan 30 closer to the horizontal 

electronic components 10 and 11 may contain any one 
of the following: timing and control boards (TCON), power 
supplies, video cards/drivers/players, inpuUoutput inter­
faces, antennas, wireless receivers, modems, local elec­
tronic storage, and CPU/microprocessors. 
[0012] The space between the rear pan 22 and the 
exemplary cooling back pan 45 defines an air gap 25. 
The fan 30 is positioned so as to cause a flow of ambient 
cooling air through the gap 25, in order to cool both the 
rear pan 22 and the cooling back pan 45. The fan 30 
preferably draws ambient air from around the display 
housing, without letting the air enter other portions of the 
display housing, especially the portions of the cooling 
back pan 45 which contain the electronic components 10 
and 11 (i.e. the portions sealed off between the cooling 
back pan 45 and the rear cover 100). In other words, the 
fan 30 is preferably placed in sealed gaseous communi­
cation with the surrounding ambient air and the gap 25 
such that ambient air can pass through the fan 30 and 
gap 25 without entering the area sealed by the cooling 
back pan 45 and rear cover 100. 
[0013] In at least one embodiment, a port 150 is pro­
vided which provides sealed gaseous communication 
between the ambient air surrounding the display housing 
and the fan 30. Once forced through the gap 25, the cool-
ing air can exit any portion of the perimeter of the rear 
pan 22 and cooling back pan 45 assemblies, and even­
tually is exhausted out of the edges of the display hous­
ing. In other words, the gap 25 preferably extends to all 
four edges of the display housing and allows ambient air 
to enter/exit the gap 25 along all four edges of the rear 
pan 22 and cooling back pan 45. 
[0014] FIGURE 2 is a sectional view ofthe embodiment 

top edge of the cooling back pan 45 (as shown in Figure 
2), as the heat generated by the display assembly tends 
to rise where additional flow rates of cooling air would be 

10 beneficial in this area. In most cases, if using only one 
fan 30, it may be preferable to place the fan near the 
vertically-drawn centerline of the cooling back pan 45. 
[0018] As used herein, the term 'electronic display' is 
any electronic assembly for generating an image to a 

15 viewer. The term specifically includes, but is not limited 
to: liquid crystal displays (all types), OLEO, light emitting 
diode (LED), field emitting display (FED), light emitting 
polymer (LEP), organic electro luminescence (OEL), 
plasma displays, and any other type of thin/flat panel dis-

20 play. In an exemplary embodiment, the electronic display 
15 comprises an LED edge lit LCD display where the 
LED backlight is placed in conductive thermal communi­
cation with the rear pan 22. In another exemplary em­
bodiment, the electronic display 15 comprises an LED 

25 direct backlit LCD display where the rear pan 22 is pro­
vided as the rear surface of the direct LED backlight. 
[0019] Having shown and described a preferred em­
bodiment of the invention, those skilled in the art will re­
alize that many variations and modifications may be 

30 made to affect the described invention and still be within 

35 

the scope of the claimed invention. It is the intention, 
therefore, to limit the invention only as indicated by the 
scope of the claims. 

Claims 

shown in Figure 1. 40 

1. A back pan cooling assembly for an electronic dis­
play (15) having a rear pan (22), the assembly com­
prising: 

[0015] As can be observed, the cooling back pan 45 
can be used to mount any number of specialized electri-
cal components 10 and 11 which may be required for the 
end-use of any electronic display. At the same time, the 
cooling back pan 45 can help remove heat from the elec- 45 

tronic components 10 and 11 as well as the rear pan 22, 
without exposing the sensitive components to ambient 
air (which may contain dirt, dust, or contaminates). 
[0016] It should be noted that although a single fan 30 
is shown, this is not required by any embodiment as there 50 

can be multiple fans positioned on the cooling back pan 
45 in other embodiments. Also, although an exemplary 
embodiment uses the fan 30 to push the cooling air into 
the gap 25, alternative embodiments could also be used 
to draw air from the edges of the display housing, through 55 

the gap 25, and exhaust the air through the port 150. It 
should also be noted that additional fans may be posi­
tioned within the cooling back pan 45 in order to circulate 

3 

a cooling back pan (45) positioned behind the 
rear pan (22); 
a gap (25) defined by the space between the 
cooling back pan (45) and the rear pan (22); 
a rear cover ( 100 i positioned on the cooling back 
pan (45) to define a rear compartment which is 
sealed to prevent ambient air from entering the 
rear compartment; 
a port(150)in the rearcover(100)whichaccepts 
ambient gas; 
at least one fan (30), the port (150) being in gas­
eous communication with the fan (30), the fan 
(30) being oriented such that the ambient air is 
drawn through the port (150) and exhausted out 
of the gap (25); 
wherein the fan (30) is positioned to cause a flow 
of ambient air through the gap (25); and 
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an electronic component ( 10, 11) for driving the 
electronic display (15) placed in the rear com­
partment and in conductive thermal communi­
cation with the cooling back pan (45) wherein: 
the fan (30) is sealed within the cooling back pan 5 

(45) such that ambient air is not permitted to 
contact the electronic component (10, 11 ). 

2. The cooling assembly of claim 1 further comprising: 

an LED backlight within the electronic display 
(15) and placed in thermal communication with 
the rear pan (22). 

10 

3. The cooling assembly of claim 1 wherein: 15 

the rear pan (22) comprises the rear surface of a 
direct-lit LED backlight. 

4. The cooling assembly of claim 1 wherein: 
20 

the rear pan (22) has a first pair of vertical edges 2. 
and a first pair of horizontal edges; 
the cooling back pan (45) has a second pair of 
vertical edges and a second pair of 
horizontal edges; 2s 
the first pair of horizontal edges are aligned with 
the second pair of horizontal 
edges; 3. 
the first pair of vertical edges are aligned with 
the second pair of vertical edges; 30 

the gap (25) extends to each horizontal edge to 
define a pair of horizontal edge gaps 
and to each vertical edge to define a pair of ver- 4. 
tical edge gaps; and 
the fan (30) is positioned to cause the flow of 35 

ambient air though the horizontal edge 
gaps and the vertical edge gaps. 

Patentanspriiche 

1. R0ckenschalen-KUhlungsanordnung fur eine elek­
tronische Anzeigevorrichtung (15), die eine hintere 
Schale (22) aufweist, wobei die Anordnung Folgen-

40 

des umfasst: 45 

eine KUhlungsrUckenschale (45), die hinter der 
hinteren Schale (22) positioniert ist; 
einen Spalt (25), der von dem Zwischenraum 
zwischen der KUhlungsrUckenschale (45) und 50 

der hinteren Schale (22) definiert wird; 
eine hintere Abdeckung (100), die auf der KUh-

mindestens ein Geblase (30), wobei die Offnung 
(150) in Gasverbindung mit dem Geblase (30) 
steht, wobei das Geblase (30) derart orientiert 
ist, dass die Umgebungsluft durch die Offnung 
(150) gesaugt und durch den Spalt (25) ausge­
blasen wird; 
wobei das Geblase (30) positioniert ist, um einen 
Strom von Umgebungsluft durch den Spalt {25) 
zu bewirken; und 
eine elektronische Komponente ( 10, 11) zum 
Treiben der elektronischen Anzeigevorrichtung 
(15), die in dem hinteren Raum platziert ist und 
in leitfahiger thermischer Verbindung mit der 
Kuhlungsruckenschale (45) steht, wobei: 
das Geblase (30) innerhalb der KUhlungsru­
ckenschale (45) dicht eingeschlossen ist, so­
dass es Umgebungsluft nicht ermoglicht wird, 
mit der elektronischen Komponente (10, 11) in 
Kontakt zu gelangen. 

KUhlungsanordnung nach Anspruch 1, die weiter 
Folgendes umfasst: 
eine LED-Hintergrundbeleuchtung innerhalb der 
elektronischen Anzeigevorrichtung (15), die in ther­
mischer Verbindung mit der hinteren Schale (22) 
platziert ist. 

KUhlungsanordnung nach Anspruch 1, wobei: 
die hintere Schale (22) die hintere Oberflache einer 
direkt beleuchteten LED-Hintergrundbeleuchtung 

umfasst. 

Kuhlungsanordnung nach Anspruch 1, wobei: 

die hintere Schale (22) ein erstes Paar vertikale 
Rander und ein erstes Paar horizontale Rander 
aufweist; 
die KUhlungsr0ckenschale (45)ein zweites Paar 
vertikale Rander und ein zweites Paar horizon­
tale Rander aufweist; 
das erste Paar horizontale Rander auf das zwei­
te Paar horizontale Rander ausgerichtet ist; 
das erste Paar vertikale Rander auf das zweite 
Paar vertikale Rander ausgerichtet ist; 
sich der Spall (25) zu jedem horizontalen Rand 
erstreckt, um ein paar horizontale Randspalte 
zu definieren, und zu jedem vertikalen Rand er­
streckt, um ein Paarvertikale Randspalte zu de­
finieren; und 
das Geblase (30) positioniert ist, um den Strom 
von Umgebungsluft durch die horizontalen 
Randspalte und die vertikalen Randspalte zu 

lungsruckenschale (45) positioniert ist. um ei- bewirken. 
nen hinteren Raum zu definieren, der abgedich-
tet ist, um zu verhindern, dass Umgebungsluft 55 

in den hinteren Raum eintritt; Revendications 
eine Offnung (150) in der hinteren Abdeckung 
(100), die Umgebungsgas aufnimmt; 1. Ensemble de refroidissement de plaque cote arriere 
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pourun affichageelectronique (15) ayantune plaque 
arriere (22), !'ensemble comportant: 

une plaque cote arriere de refroidissement (45) 
positionnee derriere la plaque arriere (22); 
une breche (25) definie par l'espace entre la pla-
que cote arriere de refroidissement (45) et la 
plaque arriere (22) ; 
un couvercle arriere (100) positionne sur la pla-
que cote arriere de refroidissement (45) pour 
definir un compartiment arriere qui est scelle 
pour empecher l'air ambiant d'entrer dans le 
compartiment arriere ; 
un orifice (150) dans le couvercle arriere (100) 
qui accepte du gaz ambiant ; 
au mains un ventilateur (30), !'orifice (150) etant 
en communication gazeuse avec le ventilateur 
(30), le ventilateur (30) etantoriente de telle sor-
te que l'air ambiant est aspire au travers de l'ori-
fice (150) et evacue par la breche (25) ; 
dans lequel le ventilateur (30) est positionne 
pour amener un ecoulement d'air ambiant au 
travers de la breche (25); et 
un composant electronique (10, 11) servant a 
entrainer l'affichage electronique (15) place 
dans le compartiment arriere et en communica-
lion thermique conductrice avec la plaque cote 
arriere de refroidissement (45) dans lequel : 
le ventilateur (30) est scelle dans la plaque cote 
arriere de refroidissement (45) de telle sorte que 
l'air ambiant n'est pas autorise a entrer en con-
tact avec le composant electronique (10, 11 ). 

Ensemble de refroidissement selon la revendication 
1, comportant par ailleurs : 
un retroeclairage a DEL a l'interieur de l'affichage 
electronique ( 15) et place en communication thermi-
que avec la plaque arriere (22). 

Ensemble de refroidissement selon la revendication 
1, dans lequel : 
la plaque arriere (22) comporte la surface arriere 
d'un retroeclairage a DEL a eclairage direct. 

Ensemble de refroidissement selon la revendication 
1, dans lequel : 

la plaque arriere (22) a une premiere paire de 
bards verticaux et une premiere paire de bards 

5 

10 

15 

20 

25 

30 

35 

40 

45 

harizontaux ; 50 

la plaque cote arriere de refroidissement (45) a 
une deuxieme paire de bards verticaux et une 
deuxieme paire de bards harizontaux ; 
les bards de la premiere paire de bards horizon­
taux sont alignes sur les bards de la deuxieme 55 

paire de bards harizontaux ; 
les bards de la premiere pa ire de bards verticaux 
sant alignes sur les bards de la deuxieme paire 

5 

8 

de bards verticaux ; 
la breche (25) s'etend jusqu'a chaque bard ho­
rizontal pour definir une paire de breches de 
bards horizontaux et jusqu'a chaque bard verti­
cal pour definir une paire de breches de bards 
verticaux ; et 
le ventilateur (30) est positionne pour entrafner 
l'ecoulement de l'air ambiant au travers des bre­
ches de bards horizontaux et des breches de 
bards verticaux. 
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(54) SYSTEM FOR COOLING AN ELECTRONIC IMAGE ASSEMBLY 

(57) A system for cooling an electronic image assem-
bly with ambient gas, the system comprising: 
a plurality of channels placed behind the electronic image 
assembly, each channel having an inlet and exit; 
a first manifold in gaseous communication with the inlet 
of each channel; 
a second manifold in gaseous communication with the 
exit of each channel; 
a fan positioned to force ambient gas through the chan­
nels; 

6 

21 
10 

50 

25 

a front plate placed in front of the electronic image as­
sembly, the space between the front plate and the elec­
tronic image assembly defining a front channel; 
a circulating fan positioned to force circulating gas 
through the front channel; and 
a cross through plate having a first pathway for circulating 
gas traveling through the front channel and a second 
pathway for ambient gas traveling through the plurality 
of channels behind the electronic image assembly. 
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Description 

Technical Field 

front surface of the backlight could not be cooled for fear 
that the backlight cavity would become contaminated 
with dust, dirt, or other particulate. 

[0001) Exemplary embodiments generally relate to 5 

cooling systems and in particular to cooling systems for 
electronic displays. 

Summary of the Exemplary Embodiments 

[0007) Exemplary embodiments use a combination of 
circulating gas and ambient gas in order to adequately 
cool an electronic display. Circulating gas may be used 
to remove heat from the front of the image assembly. 

Background of the Art 

[0002) Improvements to electronic displays now allow 
them to be used in outdoor environments for information­
al, advertising, or entertainment purposes. While dis­
plays of the past were primarily designed for operation 

10 

When using a LCD as the electronic image assembly, 
circulating gas may also be used to remove heat from 
the backlight cavity of the LCD. Because the gas is only 

near room temperature, it is now desirable to have dis- 15 

plays which are capable of withstanding large surround-

circulating within the display, it can remain free of partic­
ulate and contaminates and will not harm the display. 
[0008) Ambient gas may be ingested into the display 

ing environmental temperature variations. For example, 
some displays are capable of operating at temperatures 
as low as -22F and as high as 113 F or higher. When 
surrounding temperatures rise, the cooling of the internal 20 

in order to cool the circulating gas. The ambient gas and 
the circulating gas may be drawn through a heat ex­
changer which will allow the heat to transfer from the 
circulating gas to the ambient gas, preferably without let­
ting the ambient and circulating gases mix with one an-display components can become even more difficult. 

[0003) Additionally, modern displays have become ex­
tremely bright, with some backlights producing 
1,000-2,000 nits or more. Sometimes, these illumination 
levels are necessary because the display is being used 
outdoors, or in other relatively bright areas where the 
display illumination must compete with other ambient 
light. In order to produce this level of brightness, illumi­
nation devices and electronic displays may produce a 
relatively large amount of heat. 
[0004) Still further, in some situations radiative heat 
transfer from the sun through a front display surface can 
also become a source of heat. In some locations 
800-1400 Watts/m2 or more through such a front display 
surface is common. Furthermore, the market is demand­
ing larger screen sizes for displays. With increased elec­
tronic display screen size and corresponding front display 
surfaces, more heat will be generated and more heat will 
be transmitted into the displays. 
[0005) Exemplary modern displays have found some 
effective means for cooling the displays including circu­
lating a closed loop of gas around the display and drawing 
ambient gas through the display so that the closed loop 
of gas may be cooled ( as well as portions ofthe electronic 
display). Various thermal communications have been 
discovered which can transfer heat away from the sen­
sitive electronic components and out of the display. Heat 
exchangers were found to produce an excellent means 
for transferring heat between the closed loop of gas and 
the ambient gas. However, previous designs for moving 
the gas through the display have been found to generate 
an undesirable amount of noise emission from the display 
as well as thermal gradients where portions ofthe display 
were cooled but others remained warm. 
[0006) When using LCD displays, it was found that 
backlights were often a source of heat and it was desir­
able to move gas across the rear surface of the backlight 
in order to cool it. While desirable, it was thought that the 

other. An exemplary embodiment would use a cross-flow 
heat exchanger. An additional flow of ambient gas can 
be drawn across the rear surface of the image assembly 

25 to remove heat from the rear portion of the image assem­
bly. When using a LCD as the electronic image assembly, 
this additional flow of ambient gas can be used to remove 
heat from the rear portion of the backlight for the LCD. 
[0009) In order to reduce noise emissions, the fans 

30 which drive the ambient and/or circulating gas through 
the heat exchanger may be placed within the heat ex­
changer, which can then act as a muffler and reduce the 
noise emitted by the fans. Further, if using the additional 
ambient gas pathway behind the image assembly, a 

35 manifold may be used to collect the ambient gas along 
an edge of the display and distribute this into a number 
of smaller flows. The fans for driving this additional am­
bient gas pathway can be placed within the manifold in 
order to reduce the noise emitted by the fans and provide 

40 an even distribution of ambient gas across the display. 
[0010) It has been found that ingesting ambient gas 
from the top or bottom edge of the display is preferable 
as these edges are not typically observable to the viewer. 
However, when ingesting ambient gas from the top or 

45 bottom of a portrait-oriented display, it has been found 
that as the cool ambient gas travels across the rear por­
tion of the electronic image assembly and accepts heat 
it increases in temperature. Once the cooling air reaches 
the opposite edge (either top or bottom). it may have 

50 increased in temperature substantially and may no longer 
provide adequate cooling to the opposing portion of the 
display. Thus, the manifolds herein allow for cool ambient 
air to adequately cool the entire electronic image assem­
bly in an even manner and reduce any 'hot spots' within 

55 the electronic image assembly. 

2 

[0011) The foregoing and other features and advan­
tages will be apparent from the following more detailed 
description of the particular embodiments of the inven-
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tion, as illustrated in the accompanying drawings. 

Brief Description of the Drawings 

throughout. As used herein, the term "and/or" includes 
any and all combinations of one or more of the associated 
listed items. 
[0015) It will be understood that, although the terms 

[0012) A better understanding ofan exemplary embod­
iment will be obtained from a reading of the following 
detailed description and the accompanying drawings 
wherein identical reference characters refer to identical 
parts and in which: 

5 first, second, third, etc., may be used herein to describe 
various elements, components, regions, layers and/or 
sections, these elements, components, regions, layers 
and/or sections should not be limited by these terms. 
These terms are only used to distinguish one element, 

10 component, region, layer or section from another region, 
layer or section. Thus, a first element, component, region, 
layer or section discussed below could be termed a sec­
ond element, component, region, layer or section without 

FIGURE 1A provides a front perspective view of an 
exemplary embodiment of the electronic display. 
FIGURE 1 B provides a rear perspective view of an 
exemplary embodiment of the electronic display. 
FIGURE 2 provides a rear perspective view similar 15 

to that shown in Figure 1 B where the rear cover has 
been removed. 
FIGURE 3 provides a perspective sectional view 
along the A-A section line shown in Figure 1 B. 
FIGURE 4 provides a perspective sectional view 20 

along the B-B section line shown in Figure 1 B. 
FIGURE 5 provides a perspective sectional view of 
insert C shown in Figure 4. 
FIGURE 6 provides a perspective sectional view of 
one embodiment of the cross through plate. 25 

FIGURE 7 provides an exploded perspective view 
of one exemplary embodiment of the heat exchanger 
and fan assembly. 
FIGURE 8 provides a perspective sectional view of 
another embodiment which uses a flow of circulating 30 

gas through the backlight cavity of a liquid crystal 
display (LCD). 
FIGURE 9 provides a perspective sectional view of 
an exemplary embodiment which uses a flow of cir­
culating gas through the backlight cavity in addition 35 

to the flow of circulating gas between the LCD and 
front plate. 

Detailed Description 
40 

[0013) The invention is described more fully hereinaf-
ter with reference to the accompanying drawings, in 
which exemplary embodiments of the invention are 
shown. This invention may, however, be embodied in 
many different forms and should not be construed as 45 

limited to the exemplary embodiments set forth herein. 
Rather, these embodiments are provided so that this dis­
closure will be thorough and complete, and will fully con-
vey the scope of the invention to those skilled in the art. 
In the drawings, the size and relative sizes of layers and 50 

regions may be exaggerated for clarity. 
[0014) It will be understood that when an element or 
layer is referred to as being "on" another element or layer, 
the element or layer can be directly on another element 
or layer or intervening elements or layers. In contrast, 55 

when an element is referred to as being "directly on" an­
other element or layer, there are no intervening elements 
or layers present. Like numbers refer to like elements 

3 

departing from the teachings of the present invention. 
[0016) Spatially relative terms, such as "lower", "upper" 
and the like, may be used herein for ease of description 
to describe the relationship of one element or feature to 
another element(s) or feature(s) as illustrated in the fig­
ures. lt will be understood that the spatially relative terms 
are intended to encompass different orientations of the 
device in use or operation, in addition to the orientation 
depicted in the figures. For example, if the device in the 
figures is turned over, elements described as "lower" rel­
ative to other elements or features would then be oriented 
"upper" relative the other elements or features. Thus, the 
exemplary term "lower" can encompass both an orienta­
tion of above and below. The device may be otherwise 
oriented (rotated 90 degrees or at other orientations) and 
the spatially relative descriptors used herein interpreted 
accordingly. 
[0017) The terminology used herein is for the purpose 
of describing particular embodiments only and is not in­
tended to be limiting of the invention. As used herein, the 
singular forms "a", "an" and "the" are intended to include 
the plural forms as well, unless the context clearly indi­
cates otherwise. It will be further understood that the 
terms "comprises" and/or "comprising," when used in this 
specification. specify the presence of stated features, in­
tegers, steps, operations, elements, and/ or components, 
but do not preclude the presence or addition of one or 
more other features, integers, steps, operations, ele­
ments, components, and/or groups thereof. 
[0018) Embodiments of the invention are described 
herein with reference to cross-section illustrations that 
are schematic illustrations of idealized embodiments 
(and intermediate structures) of the invention. As such, 
variations from the shapes of the illustrations as a result, 
for example, of manufacturing techniques and/or toler­
ances, are to be expected. Thus, embodiments of the 
invention should not be construed as limited to the par­
ticular shapes of regions illustrated herein but are to in­
clude deviations in shapes that result, for example, from 
manufacturing. 
[0019) For example, an implanted region illustrated as 
a rectangle will, typically, have rounded or curved fea­
tures and/or a gradient of implant concentration at its 
edges rather than a binary change from implanted to non­
implanted region. Likewise, a buried region formed by 
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implantation may result in some implantation in the region 
between the buried region and the surface through which 
the implantation takes place. Thus, the regions illustrated 

exhausts it out of the exit aperture 25 (or a separate exit 
aperture). In this embodiment, a manifold fan assembly 
211 is used to draw the ambient gas 210 into the inlet 
aperture 24 and force the ambient gas 210 across the in the figures are schematic in nature and their shapes 

are not intended to illustrate the actual shape of a region 
of a device and are not intended to limit the scope of the 
invention. 

5 display. For this particular embodiment, the manifold fan 
assembly 211 is placed within the first manifold 30 and 

[0020) Unless otherwise defined, all terms (including 
technical and scientific terms) used herein have the same 
meaning as commonly understood by one of ordinary 10 

skill in the art to which this invention belongs. lt will be 
further understood that terms, such as those defined in 
commonly used dictionaries, should be interpreted as 
having a meaning that is consistent with their meaning 
in the context ofthe relevant art and will not be interpreted 15 

in an idealized or overly formal sense unless expressly 
so defined herein. 
[0021) FIGURE 1A provides a front perspective view 
of an exemplary embodiment of the electronic display 
100. A transparent front plate 10 is placed on the front 20 

portion of the display to protect the internal components 
and allow the images produced by the display 100 to be 
seen. Some embodiments may use glass as the trans­
parent front plate 10. Exemplary embodiments may use 
two pieces of glass laminated with index-matching optical 25 

adhesive. Some front plates 10 may provide other utility 
such as anti reflection or polarizing functions. An inlet ap­
erture 24 and exit aperture 25 may be provided in the 
housing so that the display 100 can accept ambient gas 
for cooling the display 100. 30 

[0022) FIGURE 18 provides a rear perspective view 
of an exemplary embodiment of the electronic display 
100. A rear cover 15 may be used to provide access to 
the internal components of the display 100. 
[0023) FIGURE 2 provides a rear perspective view sim- 35 

ilar to that shown in Figure 1 B where the rear cover 15 
has been removed. Ambient gas 200 may be ingested 
into the display through the inlet aperture 24 and pass 
through a heat exchanger 45 and exit the display through 
the exit aperture 25. The ambient gas 200 may be drawn 40 

into the display and forced through the heat exchanger 
45 using heat exchanger fan assembly 46. An exemplary 
placement for the heat exchanger fan assembly 46 is 
discussed further below, but in many embodiments the 
fan assembly 46 can be placed near the inlet aperture 45 

24 and/or exit aperture 25 and may or may not be placed 
within the heat exchanger 45 (as shown in Figure 2). 
[0024) Optionally, ambient gas 210 may also be ingest-
ed into the display through inlet aperture 24 (ora separate 
inlet aperture). Ambient gas 210 may then be directed 50 

through a first manifold 30 which travels along the edge 
of the display. The first manifold 30 accepts the single 
larger inlet flow of ambient gas 210 and distributes it into 
a plurality of smaller flows (channels 60) across the dis­
play. A second manifold 35 may be placed along the op- 55 

posite edge of the display as the first manifold 30. The 
second manifold 35 accepts the plurality of smaller flows 
(channels 60) and combines them into a single flow and 

4 

is used to draw the ambient gas 210 into the display as 
well as distribute the single flow into a plurality of smaller 
flows (channels 60). This is not required however, as 
some embodiments may place the manifold fan assem­
bly 211 in the second manifold 35, or within both the first 
and second manifolds 30 and 35. 
[0025) The first and second manifolds 30 and 35 may 
be placed along any opposing edges of the display. How­
ever, it is preferable that the first and second manifolds 
30 and 35 are placed along the vertical edges of the dis­
play with the channels 60 travelling horizontally. Other 
embodiments may place the first and second manifolds 
30 and 35 along the horizontal edges of the display with 
the channels 60 travelling vertically. 
[0026) While both flows of ambient gas may be used 
in an exemplary embodiment, there is no requirement 
that they are both used. Some embodiments may use 
only ambient gas 200 or ambient gas 210. Also, if using 
both flows of ambient gas 200 and ambient gas 210 there 
is no requirement that they share the same inlet and exit 
apertures. Thus, there may be separate inlet and exit 
apertures for the two flows of ambient gas. 
[0027) FIGURE 3 provides a perspective sectional 
view along the A-A section line shown in Figure 1 B. 

Again, ambient gas 200 may be ingested into the display 
through the inlet aperture 24 and pass through a heat 
exchanger 45 and exit the display through the exit aper­
ture 25. The ambient gas 200 may be drawn into the 
display and forced through the heat exchanger 45 using 
heat exchanger fan assembly 46. Obviously, the inlet ap­
erture 24 may contain a filter or other coverings so that 
contaminates, insects, garbage, and/or water/fluids can­
not easily be ingested into the display. However, an ex­
emplary embodiment would not be damaged if the am­
bient gas 200 contained contaminates as they would only 
pass through the heat exchanger 45 which may not be 
susceptible to damage from particulate or contaminates. 
Exit aperture 25 may also contain some type of covering 
to ensure that contaminates and/or insects could not en­
ter the display. 
[0028) An electronic image assembly 50 may be 
placed behind the front plate 10. A plurality of channels 
60 may be placed behind the electronic image assembly 
50. Ambient gas 210 may be forced through the channels 
60 after travelling through the first manifold 30 (not shown 
here). The flow of ambient gas 210 behind the electronic 
image assembly 50 may be used to remove any buildup 
of heat from the rear portion of the electronic image as­
sembly 50. It may be preferable to have a thermally con­
ductive surface/plate on the rear portion of the electronic 
image assembly 50 so that heat can easily transfer to 
this surface/plate and be removed by the ambient gas 
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210. 
[0029] The channels 60 can take on any number of 
forms. Although shown in this embodiment with a square 
cross-section this is not required. Other embodiments 
may contain channels 60 with I-beam cross-sections, hol- 5 

low square cross-sections, hollow rectangular cross-sec­
tion, solid rectangular or solid square cross-sections, 'T' 
cross-sections, 'Z' cross-sections, a honeycomb cross­
section, or any combination or mixture of these. The 
channels 60 are preferably thermally conductive and also 10 

preferably in thermal communication with the electronic 
image assembly 50. Thus, in a preferred embodiment, 
heat which accumulates on the rear portion of the elec­
tronic image assembly 50 may be transferred throughout 
the channels 60 and removed by ambient gas 210. Pref- 15 

erably, the channels 60 are metallic and even more pref­
erably aluminum. Further, in an exemplary embodiment 
the channels 60 are in conductive thermal communica-
tion with the electronic image assembly 50. 
[0030] FIGURE 4 provides a perspective sectional 20 

view along the 8-B section line shown in Figure 1 B. In 
this view, the path of the circulating gas 250 can also be 
observed. The space between the front plate 10 and the 
electronic image assembly 50 may define a front channel 
251, through which the circulating gas 250 may travel in 2s 
order to remove any accumulation of heat on the front 
surface of the electronic image assembly 50. The circu­
lating gas 250 is preferably then directed into the heat 
exchanger 45 where heat may be transferred from the 
circulating gas 250 to the ambient gas 200. Upon exiting 30 

the heat exchanger 45, the circulating gas 250 may be 
re-directed into the front channel 251. In this way, the 
heat exchanger 45 and the front channel 251 are placed 
in gaseous communication with each other. 
[0031] The circulating gas 250 may also be directed 35 

over various electronic components 7 so that heat may 
be transferred from the electronic components 7 to the 
circulating gas 250. The electronic components 7 could 
be any one of the following but not limited to: power mod­
ules, heat sinks, capacitors, motors, microprocessors, 40 

hard drives, AC/DC converters, transformers, or printed 
circuit boards. 
[0032] Also shown in this sectional view is the path of 
the ambient gas 210 travelling down one of the channels 
60 behind the electronic image assembly 50. In this em- 45 

bodiment, the ambient gas 210 is forced out of the first 
manifold 30, across the channels 60, and into the second 
manifold 35 by manifold fan assembly 211. In other 
words, each channel 60 preferably has an inlet which is 

particulate or contaminates because it travels in front of 
the electronic image assembly 50. Thus, to keep the im­
age quality from being impaired, it may be desirable to 
keep the circulating gas 250 clean and prevent it from 
mixing with the ambient gas 210. 
[0033] FIGURE 5 provides a perspective sectional 
view of insert C shown in Figure 4. As noted above, if 
practicing an embodiment which uses ambient gas 210 
as well as the circulating gas 250, the pathways of the 
two gases may need to cross over one another and it 
may be desirable to prohibit them from mixing to prevent 
contamination of sensitive portions of the display. Here, 
cross through plate 500 allows the pathways of the two 
gases to cross over one another without letting them mix 
together. The cross through plate 500 in this embodiment 
contains a series of voids which pass through the plate. 
A first series of voids 550 passes through the cross 
through plate 500 and allows ambient gas 210 to travel 
from the first manifold 30 into the channels 60 which run 
behind the electronic image assembly 50. A second se­
ries of voids 525 pass through the cross through plate 
500 in a direction substantially perpendicular to that of 
the first series of voids 550. The second series of voids 
525 allows the circulating gas to exit the front channel 
251, cross over the ambient gas 210, and continue to­
wards the heat exchanger 45. In this embodiment, a cir­
culating gas fan assembly 255 is used to draw the circu­
lating gas 250 through the front channel 251 and through 
the heat exchanger 45. Much like the other fan assem­
blies shown and described here, the circulating gas fan 
assembly 255 could be placed anywhere within the dis­
play, including but not limited to the entrance/exit of the 
heat exchanger 45 or the entrance/exit of the front chan­
nel 251. 
[0034] FIGURE 6 provides a perspective sectional 
view of one embodiment of the cross through plate 500. 
In this embodiment, the cross through plate 500 is com­
prised of a plurality of hollow blocks 503 sandwiched be­
tween a top plate 501 and bottom plate 502 with sections 
of the plates 501 and 502 removed to correspond with 
the hollow sections of the blocks 503. A portion of the 
top plate 501 has been removed to show the detail of the 
hollow blocks 503, first series of voids 550, and second 
series of voids 525. The cross through plate 500 could 
take on any number of forms and could be constructed 
in a number of ways. Some other embodiments may use 
a solid plate where the first and second series of voids 
550 and 525 are cut out of the solid plate. Other embod­
iments could use two sets of hollow blocks where the 

in gaseous communication with the first manifold 30 as 
well as an exit which is in gaseous communication with 
the second manifold 35. As shown in this Figure, the 
paths of the ambient gas 210 and the circulating gas 250 
may cross, but it is preferable to keep the two gases from 
mixing (as the ambient gas 210 may contain particulate 

50 hollow sections are perpendicular to each other and the 
blocks are fastened together. Still other embodiments 
could use a design similar to those that are taught below 
for the heat exchanger 45, for example any type of cross­
flow heat exchanger design could be used. Thus, an ex-

or contaminates while the circulating gas 250 can remain 
substantially free of particulate and contaminates). It may 
be preferable to keep the circulating gas 250 from having 

55 emplary cross through plate 500 contains two gaseous 
pathways where the two pathways do not allow the gas-

5 

eous matter to mix. Here, the first gas pathway would be 
525 while the second gas pathway would be 550. 
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[0035) FIGURE 7 provides an exploded perspective 
view of one exemplary embodiment of the heat exchang­
er 45 and fan assembly 46. In this view, the fan assembly 

and can be used with any of the embodiments herein. 
The heat exchanger 45 may be a cross-flow, parallel flow, 
or counter-flow heat exchanger. In an exemplary embod­
iment, the heat exchanger 45 would be comprised of a 46 is shown removed from its mounted position within 

the fan housing 51. In this embodiment, the heat ex­
changer 45 is divided into two portions 47 and 48 where 
the fan housing 51 is used to provide a gaseous commu­
nication between the two portions 47 and 48. Here, the 

5 plurality of stacked layers of thin plates. The plates may 
have a corrugated, honeycomb, or tubular design, where 
a plurality of channels/pathways/tubes travel down the 
plate length-wise. The plates may be stacked such that 

fan assembly 46 is placed between the two portions 4 7 
and 48. While the fan assembly 46 can be placed any­
where so that it draws ambient gas 200 through the heat 
exchanger 45, it has been found that placing the fan as­
sembly 46 between the two portions of the heat exchang-

the directions of the pathways are alternated with each 
10 adjacent plate, so that each plate's pathways are sub­

stantially perpendicular to the pathways of the adjacent 
plates. Thus, ambient gas or circulating gas may enter 
an exemplary heat exchanger only through plates whose 
channels or pathways travel parallel to the path of the er can provide a number of benefits. First, the volumetric 

flow rate of the ambient gas 200 through the heat ex­
changer is high, which results in better cooling capabili­
ties for the heat exchanger 45. Second, the noise pro­
duced by the fan assembly 46 can be reduced because 
the surrounding portions 47 and 48 ofthe heat exchanger 

15 gas. Because the plates are alternated, the circulating 
gas and ambient gas may travel in plates which are ad­
jacent to one another and heat may be transferred be­
tween the two gases without mixing the gases them­
selves (if the heat exchanger is adequately sealed, which 

45 essentially act as a muffler for the fan assembly 46. 
[0036) In this embodiment, portion 48 is thinner and 
longer than portion 4 7. This was done in order to free up 
more space within the housing so that additional elec­
tronic components could fit within the housing (adjacent 

20 is preferable but not required). 
[0038) In an alternative design for a heat exchanger, 
an open channel may be placed in between a pair of 
corrugated, honeycomb, or tubular plates. The open 

to portion 48). As shown, the fan housing 51 maybe used 
channel may travel in a direction which is perpendicular 

25 to the pathways of the adjacent plates. This open channel 
to connect two portions of a heat exchanger which may 
be of different lengths. As shown, portion 48 of the heat 
exchanger is thinner than the fan housing 51. In an al­
ternative embodiment, both portions 48 and 47 may be 
thinner than the fan assembly 46 such that a fan housing 30 

51 may be used to provide a sealed gaseous communi­
cation between the two portions, even though they are 
both thinner than the fan assembly 51. This design may 
be preferable when it is desirable to create the largest 
possible heat exchanger 45 (for maximum cooling abili- 35 

ties) even though space is limited. This is of course not 
required, and other embodiments may have portions 
which are of equal width and length. Also, although this 
embodiment uses the fan assembly 46 to drive the am­
bient gas 200, other embodiments could use a fan as- 40 

sembly placed within the heat exchanger to drive the cir­
culating gas 250 instead and drive the ambient gas 200 
with another fan assembly (possibly placed within the 
heat exchanger or located at the entrance/exit of the heat 
exchanger). Some exemplary embodiments may place 45 

fans within the heat exchanger 45 to drive both the am­
bient gas 200 and circulating gas 250. 
[0037) The ambient gas 200 travels through a first 
pathway (or plurality of pathways) of the heat exchanger 
45 while the circulating gas 250 travels through a second 50 

pathway (or plurality of pathways) of the heat exchanger 
45. Although not required, it is preferable that the circu­
lating gas 250 and ambient gas 200 do not mix. This may 
prevent any contaminates and/or particulate that is 
present within the ambient gas 200 from harming the 55 

interior of the display. In a preferred embodiment, the 
heat exchanger 45 would be a cross-flow heat exchang-
er. However, many types of heat exchangers are known 

6 

may be created by running two strips of material or tape 
(esp. very high bond (VHB) tape) between two opposite 
edges of the plates in a direction that is perpendicular to 
the direction of the pathways in the adjacent plates. Thus, 
gas entering the heat exchanger in a first direction may 
travel through the open channel (parallel to the strips or 
tape). Gas which is entering in a second direction (sub­
stantially perpendicular to the first direction) would travel 
through the pathways of the adjacent plates). 
[0039) Other types of cross-flow heat exchangers 
could include a plurality of tubes which contain the first 
gas and travel perpendicular to the path of the second 
gas. As the second gas flows over the tubes containing 
the first gas, heat is exchanged between the two gases. 
Obviously, there are many types of cross-flow heat ex­
changers and any type would work with the embodiments 
herein. 
[0040) An exemplary heat exchanger may have plates 
where the sidewalls have a relatively low thermal resist­
ance so that heat can easily be exchanged between the 
two gases. A number of materials can be used to create 
the heat exchanger. Preferably, the material used should 
be corrosion resistant, rot resistant, light weight, and in­
expensive. Metals are typically used for heat exchangers 
because of their high thermal conductivity and would 
work with these embodiments. However, it has been dis­
covered that plastics and composites can also satisfy the 
thermal conditions for electronic displays. An exemplary 
embodiment would utilize polypropylene as the material 
for constructing the plates for the heat exchanger. It has 
been found that although polypropylene may seem like 
a poor thermal conductor, the large amount of surface 
area relative to a small sidewall thickness, results in an 
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lating gases 350 and 250 to cross paths with the ambient 
gas 210 without letting the two gases mix. 
[0044) In an exemplary embodiment, the backlight 320 
would contain a plurality of LEDs mounted on a thermally 

overall thermal resistance that is low. Thus, an exemplary 
heat exchanger would be made of plastic and would thus 
produce a display assembly that is thin and lightweight. 
Specifically, corrugated plastic may be used for each 
plate layer where they are stacked together in alternating 
fashion (i.e. each adjacent plate has channels which trav­
el in a direction perpendicular to the surrounding plates). 
[0041) FIGURE 8 provides a perspective sectional 
view of another embodiment which uses a flow of circu­
lating gas 350 through the backlight cavity of a liquid crys­
tal display (LCD) 300. In this embodiment, a LCD 300 
and an associated backlight 320 are used as the elec­
tronic image assembly. A backlight wall 330 may enclose 

5 conductive substrate (preferably a metal core PCB). On 
the surface of the thermally conductive substrate which 
faces the channels 60 there may be a thermally conduc­
tive plate which may be in thermal communication with 
the channels 60. In an exemplary embodiment, the ther-

10 mally conductive plate would be metallic and more pref­
erably aluminum and the thermal communication be­
tween the channels 60 and the backlight 320 would be 
conductive thermal communication. 

the area between the LCD 300 and the backlight 320 in 
order to create a backlight cavity. Typically, the backlight 
cavity is closed to prevent contaminates/particulate from 
entering the backlight cavity and disrupting the opti­
cal/electrical functions of the backlight 320. However, as 
discussed above the exemplary embodiments may use 
a clean gaseous matter for the circulating gases which 
could now be used to ventilate the backlight cavity in 
order to cool the backlight 320 and even the rear portion 

[0045] As noted above, many electronic image assem-
15 blies (especially LEDs, LCDs, and OLEDs) may have 

performance properties which vary depending on tem­
perature. When 'hot spots' are present within an image 
assembly, these hot spots can result in irregularities in 
the resulting image which might be visible to the end user. 

of the LCD 300. An opening 340 can be placed in the 
backlight wall 330 to allow circulating gas 350 to flow 
through the backlight cavity. A fan assembly 360 may be 
used to draw the circulating gas 350 through the backlight 
cavity. In an exemplary embodiment there would be an 
opening on the opposing backlight wall (on the opposite 
side of the display as shown in this figure) so that circu­
lating gas 350 could easily flow through the backlight 
cavity. In this way, the backlight cavity is placed in gas­
eous communication with the heat exchanger 45. 

20 Thus, with the embodiments described herein, the heat 
which may be generated by the image assembly (some­
times containing a backlight assembly) can be distributed 
(somewhat evenly) throughout the channels 60 and ther-
mally-conductive surfaces to remove hot spots and cool 

25 the backlight and/or electronic image assembly. 
[0046) The circulating gases 250and 350, ambient gas 
200, and optional ambient gas 210 can be any number 
of gaseous matters. In some embodiments, air may be 
used as the gas for all. As well known by those of ordinary 

30 skill in the art, air typically contains some amount of water 
vapor. It should be noted that the use of the term 'gas' 

[0042) FIGURE 9 provides a perspective sectional 
view of an exemplary embodiment which uses a flow of 
circulating gas 350 through the backlight cavity in addi- 35 

tion to the flow of circulating gas 250 through the front 
channel 251 (the area defined between the LCD 300 and 
front plate 10). Circulating fan assembly 255 may be 
placed so that it can draw circulating gas 350 through 
the backlight cavity as well as circulating gas 250 through 40 

the front channel 251. As discussed above, the circulat-
ing gases 250 and 350 are preferably forced through the 
heat exchanger 45 (not shown in this figure) so that they 
may be cooled by the ambient gas 200 (also not shown 
in this figure). In this way, both the front channel 251 and 45 

the backlight cavity are placed in gaseous communica-
tion with the heat exchanger 45. 
[0043) Also shown in Figure 9 is the optional additional 
flow of ambient gas 210 which may travel immediately 
behind the electronic image assembly (in this embodi- 50 

ment backlight 320). Once travelling through the first 
manifold 30, the ambient gas 210 may pass through the 
channels 60 in order to remove heat from the backlight 
320 and even the channels 60 themselves (if they are 
thermally conductive). The manifold fan assembly 211 55 

may be used to draw the ambient gas 210 into the first 
manifold 30 and through the channels 60. Again, the 
cross though plate 500 may be used to allow the circu-

7 

herein does not designate pure gas and that it is specif­
ically contemplated that any of the gaseous matters de­
scribed herein may contain some amount of impurities 
including but not limited to water vapor. Preferably, be­
cause the circulating gases 250 and 350 may travel in 
front of the image assembly and backlight respectively, 
they should be substantially clear, so that they will not 
affect the appearance of the image to a viewer. The cir­
culating gases 250 and 350 should also preferably be 
substantially free of contaminates and/or particulate in 
order to prevent an adverse effect on the image quality 
and/or damage to the internal electronic components. It 
may sometimes be preferable to keep ambient gases 
200 and 210 from having contaminates as well. Filters 
may be used to help reduce the particulate within ambient 
gases 200 and 210. Filters could be placed near the inlet 
aperture 24 so that ambient gases 200 and/or 210 could 
be drawn through the filter. However, in an exemplary 
embodiment the display may be designed so that con­
taminates could be present within the ambient gases 200 
and 210 but this will not harm the display. In these em­
bodiments, the heat exchanger 45, manifolds 30 and 35, 
channels 60, and any other pathway for ambient or cir­
culating gas should be properly sealed so that any con­
taminates in the ambient gas would not enter sensitive 
portions of the display. Thus, in these exemplary embod­
iments, ambient air may be ingested for the ambient gas-
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es 200 and 210, even if the ambient air contains contam­
inates or particulate. This can be particularly beneficial 
when the display is used in outdoor environments or in­
door environments where contaminates are present in 
the ambient air. 5 

[0047) The cooling system may run continuously. How­
ever, if desired, temperature sensing devices (not shown) 
may be incorporated within the electronic display to de-
tect when temperatures have reached a predetermined 
threshold value. In such a case, the various cooling fans 10 

may be selectively engaged when the temperature in the 
display reaches a predetermined value. Predetermined 
thresholds may be selected and the system may be con­
figured to advantageously keep the display within an ac­
ceptable temperature range. Typical thermostat assem- 15 

blies can be used to accomplish this task. Thermocou-
ples may be used as the temperature sensing devices. 
[0048) It is to be understood that the spirit and scope 
of the disclosed embodiments provides for the cooling of 
many types of electronic image assemblies. As used 20 

herein, the term 'electronic image assembly' is any elec­
tronic assembly for creating an image. At this time this, 
these are LCD (all types), light emitting diode (LED), or­
ganic light emitting diode (OLEO), field emitting display 
(FED), light emitting polymer (LEP), organic electro lu­
minescence (OEL), plasma displays, and any thin/flat 
panel electronic image assembly. Furthermore, embod­
iments may be used with displays ofother types including 
those not yet discovered. In particular, it is contemplated 

25 

that the system may be well suited for use with full color, 
flat panel OLEO displays. Exemplary embodiments may 
also utilize large (55 inches or more) LED backlit, high 
definition liquid crystal displays (LCD). While the embod­
iments described herein are well suited for outdoor en­
vironments, they may also be appropriate for indoor ap­
plications (e.g., factory/industrial environments, spas, 
locker rooms) where thermal stability of the display may 
be a concern. 
[0049) As is well known in the art, electronic displays 
can be oriented in a portrait manner or landscape manner 
and either can be used with the embodiments herein. 
[0050) Having shown and described preferred embod­
iments, those skilled in the art will realize that many var­
iations and modifications may be made to affect the de­
scribed embodiments and still be within the scope of the 
claimed invention. Additionally, many of the elements in­
dicated above may be altered or replaced by different 
elements which will provide the same result and fall within 
the spirit of the claimed invention. It is the intention, there­
fore, to limit the invention only as indicated by the scope 
of the claims. 

Claims 

1. A system for cooling an electronic image assembly 
with ambient gas, the system comprising: 

30 

35 

40 

45 

50 

55 

8 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

a plurality of channels (60) placed behind the 
electronic image assembly (50), each channel 
having an inlet and exit; 
a first manifold (30) in gaseous communication 
with the inlet of each channel (60); 
a second manifold (35) in gaseous communica­
tion with the exit of each channel (60); 
a fan (211) positioned to force ambient gas 
through the channels (60); 
a front plate ( 10) placed in front of the electronic 
image assembly (50), the space between the 
front plate and the electronic image assembly 
defining a front channel (251 ); 
a circulating fan (255) positioned to force circu­
lating gas through the front channel (251); and 
a cross through plate (500) having a first path­
way (525) for circulating gas (250) traveling 
through the front channel (251) and a second 
pathway (550) for ambient gas (210) traveling 
through the plurality of channels (60) behind the 
electronic image assembly (50). 

The cooling system of claim 1 wherein: 
the channels (60) are in thermal communication with 
the electronic image assembly (50). 

The cooling system of claim 1 or 2 wherein: 
the first (30) and second (35) manifolds are placed 
along a pair of vertical edges of the electronic image 
assembly (50). 

The cooling system of any one of claims 1-3 wherein: 
the fan (211) is placed within either the first or second 
manifold. 

The cooling system of any one of claims 1-4 wherein: 
the channels (60) are arranged in horizontal rows. 

The cooling system of any one of claims 1-5 wherein: 
the channels (60) are metallic. 

The cooling system of any one of claims 1-6 wherein: 
the first (525) and second (550) gas pathways are 
substantially perpendicular. 

The cooling system of any one of claims 1-7 wherein: 
the first (525) and second (550) gas pathways do 
not allow the ambient gas and circulating gas to mix. 

The cooling system of any one of claims 1-8 further 
comprising: 

a heat exchanger ( 45) having first and second 
gas pathways; and 
a fan assembly (46) placed within the heat ex­
changer (45) to draw ambient gas (200) through 
the first gas pathway of the heat exchanger (45); 
wherein the circulating fan (255) is placed to 
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draw circulating gas (250) through the second 
gas pathway of the heat exchanger (45). 

10. The cooling system of any one of claims 1-8 further 
comprising: 

a heat exchanger (45) in gaseous communica-

5 

tion with the front channel (251 ), the heat ex­
changer comprising two portions (48) and (47), 
each portion having first and second gas path- 10 

ways, where the first gas pathways are in gas­
eous communication with inlet (24) and exit (25) 
apertures for ambient gas (200) and the second 
gas pathways are in gaseous communication 
with the channel (251 ); and 15 

a fan assembly (46)placed between the two por­
tions (48) and (47) of the heat exchanger (45) 
to force ambient gas (200) through the first gas 
pathways; 
wherein the circulating fan (255) is positioned to 20 

force circulating gas (250) through the second 
gas pathways. 

11. The cooling system of any one of claims 9 and 10 
wherein: 25 

the heat exchanger (45) is comprised of corrugated 
layers. 

12. The cooling system of any one of claims 9 and 10 
wherein: 30 

the heat exchanger (45) is a cross-flow heat ex­
changer. 

13. The cooling system of any one of claims 1-12 where­
in: 
the front plate 10 is transparent. 

14. The cooling system of any one of claims 1-13 where­
in: 

35 

the circulating fan (255) is positioned to force circu- 40 

lating gas in a closed loop that passes through the 
front channel (251 ). 

15. The cooling system of any one of claims 1-14 where­
in: 

the electronic image assembly (50) comprises 
a backlight; and 
the channels (60) are in thermal communication 

45 

the backlight. 50 

55 

9 

16 
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(57) Abstract: A pair of electronic dis­
plays (30 and 31 ) are placed back to 
back and are configured for mounting to 
a vehicle. A pair of thermal plates ( 126 
and 127) are located behind the electron­
ic displays and a pair of transparent 
plates (35 and 36) are located in front of 
the electronic displays. A closed loop of 
air travels vertically through the space 
between the electronic displays and 
transparent panels and through a closed 
loop plenum. An open loop of air travels 
horizontally through the space bet\:veen 
thennal plates and the rear surface of the 
electronic displays. 
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O COOLING SYSTEM FOR DOUBLE SIDED DISPLAY ASSEMBLY 
N 
.......-1 

~ CROSS REFERENCE TO RELATED APPLICATIONS 

t.n 
O [0001] The application claims priority from US Provisional Patent Application No. 

62/303,806 filed on March 4, 2016, which is hereby incorporated by reference in its 

~ entirety. 
"'1'" 
~ TECHNICAL FIELD 
N r-,......; [0002] Embodiments of the present invention generally relate to cooling systems for 
0 
N electronic displays. 

BACKGROUND 

[0003] Electronic displays are sometimes used in outdoor environments or other areas 

where the surrounding temperatures may be high or there may be other sources of 

heat such as solar loading causing the temperatures within the display to rise. 

However, some portions of the display can be difficult to cool as simply ingesting 

ambient air into some portions of the display can introduce dust and contaminates into 

sensitive portions of the display, which can lead to premature failures. 

SUMMARY OF THE INVENTIVE CONCEPT 

[0003a] It is an object of the present invention to substantially overcome, or at least 

ameliorate, one or more disadvantages of existing arrangements. 

[0003b] According to one aspect of the present invention, there is provided a display 

assembly for mounting to a roof of a vehicle comprising: a housing adapted to be 

mounted to the roof of the vehicle; a first electronic display and a second electronic 

display positioned in a back to back arrangement within the housing, wherein each of 

said first electronic display and said second electronic display has a front surface and a 

rear surface; a first transparent panel and a second transparent panel, wherein each of 

said first transparent panel and said second transparent panel is positioned in front of 

the front surface of one of the first electronic display and the second electronic display; 

a first thermal plate and a second thermal plate, wherein each of said first thermal plate 

and said second thermal plate is positioned behind the rear surface of one of the first 

electronic display and the second electronic display; an open loop pathway comprising: 
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an inlet aperture in the housing for ingesting ambient air; a first open loop channel and 

a second open loop channel, wherein each of the first open loop channel and the 

second open loop channel is located between one of the first thermal plate and the 

second thermal plate, respectively, and the rear surface of one of the first electronic 

display and the second electronic display, respectively; a number of entrance apertures 

located on each of the first thermal plate and the second thermal plate, wherein each of 
0 
~ said entrance apertures is configured to permit gaseous communication between the 
-.::::1"' oo inlet aperture and the first open loop channel and the second open loop channel, 
N 
N respectively; an exhaust aperture in the housing for exhausting ambient air; and a 
r-
,......; number of exit apertures located on each of the first thermal plate and the second 
0 
N thermal plate, wherein each of said exit apertures is configured to permit gaseous 

communication between the exhaust aperture and the first open loop channel and the 

second open loop channel, respectively; wherein the open loop pathway is configured 

to accept a flow of ambient air, split said flow after entering the inlet apertures such that 

a portion of said flow travels through each of said first open loop channel and the 

second open loop channel, by way of each of said entrance apertures, and rejoin said 

split flow, after exiting each of said exit apertures, prior to exhausting the flow through 

the exhaust aperture; and a closed loop pathway comprising: a first closed loop 

channel and a second closed loop channel, wherein each of said first closed loop 

channel and the second closed loop channel is located between one of the first 

transparent panel and the second transparent panel, respectively, and one of the first 

electronic display and the second electronic display, respectively; and a closed loop 

plenum defined by the first thermal plate and the second thermal plate, wherein the 

closed loop plenum is configured to permit gaseous communication with each of the 

first closed loop channel and the second closed loop channel. 

[0004] Exemplary embodiments may comprise multiple separate flow paths for a fluid, 

such as air, through an electronic display housing. At least one path may be a closed 

loop and several other paths may provide open loops. The closed loop path preferably 

circulates through a sealed electronics compartment as well as pass between the 

electronic display(s) and a front transparent panel. A first open loop of ambient air may 

pass behind the first electronic display while a second path of ambient air may pass 

behind the second electronic display. In some embodiments the open loop air also 

removes heat from a thermal plate having electronic components and in some 

embodiments the open loop air also removes heat from an LED backlight (or LED 
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O display). The fans can be positioned so as to precisely control the amount of fluid 
N 
........i travelling through each path. 

~ 
t.n BRIEF DESCRIPTION OF THE DRAWINGS 
0 

0 
~ 
"'1'" 
00 
N 
N r-
,......; 

0 
N 

[0005] In addition to the features mentioned above, other aspects of the present 

invention will be readily apparent from the following descriptions of the drawings and 

preferred embodiments, wherein like reference numerals across the several views 

refer to identical or equivalent features, and wherein: 

[0006] FIGURE 1 is a front perspective view showing an exemplary embodiment of the 

double sided display assembly, as well as the location for section lines A-A, B-B, and 

C-C. 

[0007] FIGURE 2 is a side section view of the embodiment shown in Figure 1, taken 

along the section line A-A. 

[0008] FIGURE 3 is a front section view of the embodiment shown in Figure 1, taken 

along the section line B-B. 

[0009] FIGURE 4 is a top section view of the embodiment shown in Figure 1, taken 

along the section line C-C and indicating the location for Detail A. 

[0010] FIGURE 5 is a detailed section view of Detail A. 

[0011] FIGURE 6 is a partial exploded view of the embodiment shown in Figure 1. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENT(S) 

[0012] The invention is described more fully hereinafter with reference to the 

accompanying drawings, in which exemplary embodiments of the invention are shown. 

This invention may, however, be embodied in many different forms and should not be 

construed as limited to the exemplary embodiments set forth herein. Rather, these 

embodiments are provided so that this disclosure will be thorough and 
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complete, and will fully convey the scope of the invention to those skilled in the art. In 

the drawings, the size and relative sizes of layers and regions may be exaggerated 

for clarity. 

[0013] The terminology used herein is for the purpose of describing particular 

embodiments only and is not intended to be limiting of the invention. As used herein, 

the singular forms "a", "an" and "the" are intended to include the plural forms as well, 

unless the context clearly indicates otherwise. It will be further understood that the 

terms "comprises" and/or "comprising," when used in this specification, specify the 

presence of stated features, integers, steps, operations, elements, and/ or 

components, but do not preclude the presence or addition of one or more other 

features, integers, steps, operations, elements, components, and/or groups thereof. 

[0014] Embodiments of the invention are described herein with reference to 

illustrations that are schematic illustrations of idealized embodiments {and 

intermediate structures) of the invention. As such, variations from the shapes of the 

illustrations as a result, for example, of manufacturing techniques and/or tolerances, 

are to be expected. Thus, embodiments of the invention should not be construed as 

limited to the particular shapes of regions illustrated herein but are to include 

deviations in shapes that result, for example, from manufacturing. 

[0015] Unless otherwise defined, all terms {including technical and scientific terms) 

used herein have the same meaning as commonly understood by one of ordinary skill 

in the art to which this invention belongs. It will be further understood that terms, such 

as those defined in commonly used dictionaries, should be interpreted as having a 

meaning that is consistent with their meaning in the context of the relevant art and will 

not be interpreted in an idealized or overly formal sense unless expressly so defined 

herein. 
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[0016] FIGURE 1 is a front perspective view showing an exemplary embodiment of 

the double sided display assembly, as well as the location for section lines A-A, B-B, 

and C-C. Generally speaking, an exemplary embodiment includes two displays 30 

and 31 positioned back to back and placed within a housing 25. An inlet aperture 50 

accepts a flow of ambient air 60 into and through the housing 25. The ambient air 60 

is preferably exhausted out of the housing 25 through the exhaust aperture 55. A 

closed loop flow of circulating gas 70 travels within the housing 25 as well, but 

preferably does not mix with the flow of ambient air 60 in any substantial manner. 

[0017] As used herein, the term ambient air 60 simply refers to common atmospheric 

air that would provide the surrounding environment for the assembly. This ambient 

air 60 is known to contain a mixture of different types of gaseous elements, as well 

as dust, dirt, pollen, water vapor, and other particulate. Also as used herein, the term 

circulating gas 70 can refer to any gaseous matter, which might be a mixture of 

different types of gases or could be a pure gaseous matter. Preferably, the circulating 

gas 70 does not contain substantial amounts of dust, dirt, pollen, or other types of 

particulate. 

[0018] Exemplary embodiments of the present invention may be configured for 

mounting to a vehicle, preferably to the roof. The housing 25 may be sized and 

configured for fitting atop a vehicle roof. Further, the housing 25 may be sized and 

adapted to minimize aerodynamic drag. The housing 25 may comprise a pair of feet 

26 for mounting the housing 25 to the vehicle. The feet 26 may be sized and 

configured to be secured to a vehicle's roof, or to be secured to internal supports 

placed on or within the vehicle. In such embodiments, the housing 25 is preferably 

thin and comprises rounded corners and other features to minimize aerodynamic 

drag. The housing 25 may comprise a variety of stiffening members to provide 
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structural rigidity and strength to accommodate the forces caused by a moving 

vehicle. Likewise, the various components of the display assembly may be configured 

or comprised of a sufficiently rigid material so as to accommodate the forces caused 

by a moving vehicle. Furthermore, the housing and various components of the display 

assembly may be configured to withstand the forces, vibrations, and other rigors of 

being mounted to a vehicle. For example, but not to serve as a limitation, the feet 26 

and other components of the display assembly may comprise rubber pads or other 

vibration and shock absorption devices. 

[0019] As indicated in the figure, section line A-A is positioned horizontally down the 

center of the assembly and cuts through the assembly vertically. Section line B-B is 

oriented vertically and cuts through the assembly horizontally. Finally, section line C­

C is oriented horizontally and cuts through the assembly horizontally as well. The 

section line arrows in figure 1 indicate the direction of hypothetical cut to obtain the 

section view. 

[0020] FIGURE 2 is a side section view of the embodiment shown in Figure 1, taken 

along the section line A-A. The ambient air 60 may enter the housing 25 through the 

inlet aperture 50, where it may then be directed into an entrance plenum, and pass 

through one of a plurality of entrance apertures 200 which connect with the open loop 

channels (described further below). The ambient air 60 is preferably pulled by one or 

more fans 100, but the fans 100 could also be positioned to push the ambient air 60, 

or several fans could be used for a combination of push/pull. In this particular 

embodiment, the fan 100 is located near an exit plenum, where the ambient air 60 is 

collected from the open loop channels by travelling through one of a plurality of exit 

aperture 201, collected within the exit plenum, and directed out of the housing 25 

through the exhaust aperture 55. 
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[0021] As will be described further below, the entrance apertures 200 and exit 

apertures 201 are in gaseous communication with a first open loop channel running 

behind the electronic display 31. There is preferably another set of entrance 

apertures and exit apertures on the opposite side of the assembly (not shown in this 

view), which communicate with a second open loop channel running behind the 

electronic display 30. The apertures 200 and 201 are preferably distributed across 

the width of the electronic display 30/31 in a substantially equidistant manner from 

one another. The apertures 200/201 allow the flow of ambient air 60 to pass through 

the housing 25 and the open loop channels without substantially mixing with the 

circulating gas 70 or entering the sealed electronics compartment 125. 

[0022] A plurality of electronic components 110 are preferably placed within a sealed 

electronics compartment 125 which forms a part of the closed loop for the circulating 

gas 70. The electronic components 110 may comprise one or more of the following: 

power modules, video player, electronic data storage, microprocessor, 

satellite/wireless receiver/transmitter, and timing and control board. At least some of 

the electronic components 110 may be in electrical connection with the displays 30 

and 31. 

[0023] One or more fans 90 may force the closed loop of circulating gas 70 over the 

electronic components 11 0. While shown with two fans 90, this is not required. 

Additionally, while shown pushing the circulating gas 70 over the electronic 

components 110, this is not required as the fans 90 could also be positioned to pull 

the circulating gas 70, or several fans 90 could be used in a combination push/pull of 

the circulating gas 70. 

[0024] FIGURE 3 is a front section view of the embodiment shown in Figure 1, taken 

along the section line B-B. Here, the closed loop of circulating gas 70 can be clearly 
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shown. As mentioned above, the circulating gas 70 preferably travels over the 

electronic components 110 within the sealed electronics compartment 1 25 and then 

splits to wrap around each of the displays 30 and 31. Regarding the first display 30, 

a transparent panel 35 is preferably placed in front of the display 30 to define a closed 

loop channel between the display 30 and the transparent panel 35 for accepting 

circulating gas 70. Once the circulating gas 70 has travelled across the display 30, it 

is directed back in to the sealed electronics compartment 125 to begin the closed loop 

again. 

[0025] Similarly, regarding the second display 31, a transparent panel 36 is preferably 

placed in front of the display 31 to define a closed loop channel between the display 

31 and the transparent panel 36 for accepting circulating gas 70. Once the circulating 

gas 70 has travelled across the display 31, it is directed back in to the sealed 

electronics compartment 125 to begin the closed loop again. 

[0026] As shown, the flow of ambient air 60 is preferably split into at least two 

channels, with one open loop channel travelling behind each display. Regarding 

display 30, a path of ambient air 60 preferably travels between the rear surface of the 

display 30 and a thermal wall 126 of the sealed electronics compartment 125. 

Although not required, when using a direct LED backlit LCD as the display 30, the 

ambient air 60 preferably travels between the rear surface of the LED backlight 40 

and the thermal wall 126. As shown above, a plurality of electronic components 110 

are preferably attached to (or near) one or both thermal walls 126 and 127. In this 

way, heat from the electronic components 110 may be transferred (preferably through 

conduction but some convection and radiation may occur as well) to the walls 126 

and 127 and removed by the flow of ambient air 60. 
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[0027] Similarly regarding display 31, a path of ambient air 60 preferably travels 

between the rear surface of the display 31 and a thermal wall 127 of the sealed 

electronics compartment 125. Although not required, when using a direct LED backlit 

LCD as the display 31, the ambient air 60 preferably travels between the rear surface 

of the LED backlight 41 and the thermal wall 127. It should be expressly noted that 

although a direct LED backlit LCD is shown in these embodiments, this type of display 

and its associated backlight is not necessary for every embodiment. The displays 30 

and 31 could be any one of the following: plasma, OLEO, LCD (direct lit or edge lit), 

LED, and any type of electroluminescent polymer display. 

[0028] FIGURE 4 is a top section view of the embodiment shown in Figure 1, taken 

along the section line C-C and indicating the location for Detail A. In this figure, the 

two channels for ambient air 60 behind each of the displays 30 and 31 can be seen. 

Again, preferably the two paths of ambient air 60 can remove heat from the electronic 

displays 30 and 31 as well as the electronics 110 (through the thermal walls 126 and 

127). 

[0029] FIGURE 5 is a detailed section view of Detail A. Once the ambient air 60 has 

travelled through each of the open loop channels, it can be gathered by the exit 

plenum and forced out of the display housing 25 by the fan 100. 

[0030] FIGURE 6 is a partial exploded view of the embodiment shown in Figure 1. 

This shows the stacking of the elements for one side of the assembly, i.e. the 

components surrounding electronic display 31. The ambient air 60 is preferably 

directed through the entrance apertures 200 so that it may pass between the thermal 

plate 127 and the rear of the electronic display 31 (in this embodiment, the rear 

surface of the LED backlight 41 ). Once passing through the open loop channel, the 

ambient air 60 is preferably directed out of an exit aperture 201 so that it can be 
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collected in the exit plenum and exhausted out of the display housing. The circulating 

gas 70 generally encircles the open loop channel{s) having the ambient air 60. In 

other words, the open loop ambient air 60 passes through the center of the closed 

loop of circulating gas 70. 

[0031] As noted above, the circulating gas 70 preferably passes over electronic 

components 110, exits the sealed electronics compartment 125, travels between the 

front transparent plate 36 and the front of the electronic display 31, eventually 

returning to the sealed electronics compartment 125. Again it should be noted that 

only one half of the embodiment is shown in this partial exploded view. Generally, 

there would be a second closed loop of circulating gas 70 travelling around the 

opposing display 30 and a second open loop channel for ambient air 60 passing 

behind the display 30, as shown and described above. 

[0032] It should also be noted that the variety of open and closed cooling loops that 

are shown in the figures may be shown in a horizontal or vertical arrangement but it 

is clearly contemplated that this can be reversed or changed depending on the 

particular embodiment. Thus, the closed loop may run horizontally or vertically and in 

a clockwise or counter-clockwise direction. Further, the open loop may also be 

horizontal or vertical and can run left to right, right to left, and top to bottom, or bottom 

to top. 

[0033] Having shown and described a preferred embodiment of the invention, those 

skilled in the art will realize that many variations and modifications may be made to 

affect the described invention and still be within the scope of the claimed invention. 

Additionally, many of the elements indicated above may be altered or replaced by 

different elements which will provide the same result and fall within the spirit of the 
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claimed invention. It is the intention, therefore, to limit the invention only as indicated 

by the scope of the claims. 
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CLAIMS 

1. A display assembly for mounting to a roof of a vehicle comprising: 

a housing adapted to be mounted to the roof of the vehicle; 

a first electronic display and a second electronic display positioned in a back to 

back arrangement within the housing, wherein each of said first electronic display and 

said second electronic display has a front surface and a rear surface; 
0 
~ a first transparent panel and a second transparent panel, wherein each of said 
-.::::1"' oo first transparent panel and said second transparent panel is positioned in front of the 
N 
N front surface of one of the first electronic display and the second electronic display; 
r-
,......; a first thermal plate and a second thermal plate, wherein each of said first 
0 
N thermal plate and said second thermal plate is positioned behind the rear surface of one 

of the first electronic display and the second electronic display; 

an open loop pathway comprising: 

an inlet aperture in the housing for ingesting ambient air; 

a first open loop channel and a second open loop channel, wherein each 

of the first open loop channel and the second open loop channel is located 

between one of the first thermal plate and the second thermal plate, respectively, 

and the rear surface of one of the first electronic display and the second 

electronic display, respectively; 

a number of entrance apertures located on each of the first thermal plate 

and the second thermal plate, wherein each of said entrance apertures is 

configured to permit gaseous communication between the inlet aperture and the 

first open loop channel and the second open loop channel, respectively; 

an exhaust aperture in the housing for exhausting ambient air; and 

a number of exit apertures located on each of the first thermal plate and 

the second thermal plate, wherein each of said exit apertures is configured to 

permit gaseous communication between the exhaust aperture and the first open 

loop channel and the second open loop channel, respectively; 

wherein the open loop pathway is configured to accept a flow of ambient 

air, split said flow after entering the inlet apertures such that a portion of said flow 

travels through each of said first open loop channel and the second open loop 

channel, by way of each of said entrance apertures, and rejoin said split flow, 

after exiting each of said exit apertures, prior to exhausting the flow through the 

exhaust aperture; and 
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a closed loop pathway comprising: 

a first closed loop channel and a second closed loop channel, wherein 

each of said first closed loop channel and the second closed loop channel is 

located between one of the first transparent panel and the second transparent 

panel, respectively, and one of the first electronic display and the second 

electronic display, respectively; and 

a closed loop plenum defined by the first thermal plate and the second 

thermal plate, wherein the closed loop plenum is configured to permit gaseous 

communication with each of the first closed loop channel and the second closed 

loop channel. 

The display assembly of claim 1, further comprising: 

a number of electronic components mounted to a rear surface of at least one of 

the first thermal plate and the second thermal plate. 

3. The display assembly of claim 1, further comprising: 

a number of closed loop fans, wherein said closed loop fans are spaced apart 

from one another and are each configured to propel circulating gas through the closed 

loop plenum and one or more of the first closed loop channel and the second closed 

loop channel. 

4. The display assembly of claim 1, further comprising: 

an open loop fan positioned to propel ambient air through one or more of the first 

open loop channel and the second open loop channel. 

5. The display assembly of claim 1, further comprising: 

a number of feet attached to said housing, wherein each of said feet has a lower 

surface which is configured to contact, and substantially match the pitch of, an upper 

surface of the roof of the vehicle. 

6. The display assembly of claim 1, wherein: 

each of the number of entrance apertures are spaced apart along a first end of 

each of the first and second thermal plates; and 

each of the number of exit apertures are spaced apart along a second end of the 

first and second thermal plates. 
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The display assembly of claim 6, wherein: 

each of the number of entrance apertures are vertically spaced apart; and 

each of the number of exit apertures are vertically spaced apart. 

Manufacturing Resources International, Inc. 

Patent Attorneys for the Applicant/Nominated Person 

SPRUSON & FERGUSON 
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ELECTRONIC BUILT-IN SYSTEM 

Abstract 

Page 1 of 1 

<P>PROBLEM TO BE SOLVED: To provide an electronic built-in system for installation in a support structure mounted 

in a passenger compartment of a vehicle. <P>SOLUTION: The system comprises at least one electronic module, a 

housing (100) for receiving the at least one electronic module, the housing (100) being mounted to the support structure 

of the vehicle comprises a front control panel (110) with operating elements for operating the electronic system, the front 

control panel facing the passenger compartment, a cooling unit (370) provided in the housing which is guiding cooling 

air through the housing for cooling the at least one electronic module, at least one first opening (140) provided in a outer 

wall portion of the housing (100) for supplying cooling air to the housing, at least one second opening (380) provided in 

an outer wall portion of the housing for removing the cooling air from the housing, wherein the at least first and the at 

least second openings are arranged at different wall portions of the housing, the different wall portions being separated 

from the passenger compartment by the support structure when the built in system is installed in the support structure. 
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f$iJ,f:,ffi 21ffl □f$,"-Jffi6i#W@~ti_::t(::~i--~::1:t-t 6-E:;) ,i -;H::if:h •n~~~:h.6 J.: -3 
~J\r'J v>;,··O){i[@ft::, jlljr,@f ~ho o ~£0)?%'AfJ@%.tt, ~~?%:i±.T 6-E:;) .:z..-Ji-l::ifi-:, 

-Ci~~~ ho.rz t c·ct, •'.) , 3/6'¥=!nh:i2,h-E:;) ,i -1H::ifi-:, --Ci~~~ :h.6 .rzt ·etl:;:;:c t, •◊ 3/t; 
'¥=mh:i2,h-E 1/ ,i -Jv/;±;iffi;i,';' !cii:mt*iJ•t_:,-y''-5' ~~;'i'.h:i2,tft-::/ibO)fnh:i2,h.::i. . .::. '1/ t- ~ 
~tfo ?%'W@%.q:rl,::~:t:h.61J,~~fft-rtimh;ibJ,,..:i=.,y t-J::J::ttff:L, ~*c VC in 

hjbh.:i=- '>' )'-iJ>j@tJJl=~~T 6..:. t ~-fJ!j(f ,bf~hiJ>ci) 6 O)'"f:', {#AfJ@:mUinh;ibh.:i=­
'1/ t-h,;.i@tJJt::~i1f~T 6..:. c ~m~ 51tJJ1f~tl:iJ1th 6 o 

( 0016 J 
reu::J::.c'Mht-:: J.: -3 /.::, ffi l&V:'ffi 2 lffl□$tiRt :! L < t):J\ r'J :;)1/Y''O)Bzx,f--t 6~$--1:::. 

(::WcM ~ h, ~ti::=-:>O)lffl□ $UJ \ r'J:;) 1/Y''O){!!,IJ~ffiT$(::Wcfif ~ :h.6 ◊ 
(0017) 

ffi 1 &tfffi 2 lffl □$!;±J\r'J 1/✓ y··r!!.U~T$t::jlljcf!f ~h6t-::/ib, {#AfJ@%.ti±l::J\ 171/✓ 
Y'r$t::ifi-:, -C!~~~h-6 o ..:.0t-::/ib, ~~?£::1:t-t 6-E V',i-/l.-ttJ\r;,:;)::..,-y·--yf$0)}\ r'J 
1/✓y··pqf$(::WcM~h6 O)(::t,t Lt, 3/c~mh:il,J).-E s.-~ .:z.. -Jl.--t;:}\ r';7:;) 1/fJ::.$t::Wcfif ~ 
:h.60 

( 0018) 

Rt:! L<ti, ~-rt:'1vr-1 /1/ATA!i~t::, ~-rt:)vt-1 >>:Z7'".&(::.:!Jt,,"(}\-f: 
T. 1 ;z Y ~~tt 6Jf'x IJ11tt.:i=- •1 t- ~~U ◊ ~T1/ ;z T kiJ'T c·Y-1/ =1 1/-E:;) ,i -;i-~ 
~tf ffilr, J!ilff}~ (-:: OOT 6 1ti¥ff ~ ~ h, ~.fi'.ffilWJ, i!!H!$ l::fJ-:, t-:: f_irJrielffl, ;®'i!!O) 5'- > 
ffirJ~l&tf:5c:£iL nlPJffi1Jl3JL ~c'O)J.: 5 ~f11J□s"J~ffim~*tfffi!J_llff'-:J71i_}\- Y:3/ 1 :Z 

-J l::!cn~h Z J: \, ·◊ ..:_0))\- F-'r' 1 A -J !±, J\ry :;)>,-;,··111c·111J□s1l::i!icM~i1.6:0~iJ{ 

&>6' 
( 0019 J 
Rt:! L < U, J\- Y:-'r' 1 ;z -J ~-rt?t o Ifx IJ 11/t.:i=.-y Hi, El t A..,c'O)<#AfJ@~iJ,;l~~ 

~h "'C;iffi6J\r'Jy1/:7T$l:: t [r'tl~l::jlljcM~h6 0 J\- F-'r 1 A -J tl:J[x IJ{1?t.:i=- '1/ r- i= 
fifil'iE~ h -Cffl ,Z ft?t Gho O)"'('' Jf'x f) )'~ L 11Ji1f~~icii:mf*;o•C:, 3/-5' ~fnJ,,.:i2,tl't-::/ib0)3/t; 
'¥=mh :il,h-E :;) ,i - Jvt::.:!J ~ , -C !~ it t:, h -6 mh Q,J,,.i.::. '1/ t- iJ> .-f 3 "'(' if> 6 J.: 5 (::, _) \- Y: 

-y'' 1 :Z -J ipt::,0)-y''-YmhjbJ,,.O)t_::d)O)Wff,h'jbh.:i=- '1/ HiJ: ".) '}J*s"Ji=~t=M L "t' {jJI 
~ho..:. t iJ11±1*6" 
( 0020 J 
*?BEIJIO) t j --:>J31jO)~nffiID~(:: J: 0 C ' ~T t:)l, t- -1 >:;..,'AT .&Uwlfil1tJi1ft~WJffiffilJ 

:f/fll}'{,t,1v~~u ◊ Jf-x IJ 7~ Lt-::WJffiffirJ:f/fll,, :t-,1,~ ffl\,, 6 c, )\- r ~l 1 :z-J lilfx 1J 1t?t2=­
·1 H::Ifxl)ft?tt::,ho..:.ciJ'lli*oiJ", X!ilfx1J7~-t..:.t;o)lli*6◊ Rt:! L<ti, Wlffiffilj 
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:ffl'IIJ ,;t, Jl,-t±' El !trll!r-J O)~r t)v t-1 1/ 1/ ;z T LO)ffl .z 11ttfiL j \- f,;' 7' 1 A ::i' ~ NJfx IJ 
1tft-g 6tRr&'r, El!trll!miGtJlLRtl: Elltrll!~~iJ', J\- f.;'-r· 1 ;z ::i' ~:€tt 6 t.:ilbOJJf:X. IJ 11 
ft.:i::. "/ t- ~ffl.zftltt.: IJ, J\- r-y· 1 ;zy ~1'A T 6 c: c iJ1lli*6 J.: '3 l;:., Jf:X.IJ'.>'~T...:. 

c ?J"lli*o 0 

( 0021 J 
5'!t::, fifY 1J ✓ t-jlljctl~t:m:x.u.±.~:tNJ:±1\ 7 :.} ✓ fr-il=I~~t 0.n, }\ 7 s.i ✓ ::,··m:;mH::jlljc 

@'.~ :h, att::r1 c A..):: O){i';W@m.iJ\iM~T ,f, 1 \ 7:.} 1/ ;,·rmH::jlljcctf ~.h -CJ.: ~ • ◊ £1:~t:m:U 
iffi~ _ ~t IA}1~H::~1:_T 6 ~ < 0)~'£6 ~rmM11~*u0Jt·, -S:7' 1J ✓ Hictl~t:m:t::1:f-1±10) 
~~~1:_T 6-=E 1/ .1-1vt IAJ t::,jj?,t;;t'itiW~.h-6-"Z~ t•cr,.f> 0 

( 0022) 
ti:f:t L<tL J\r'Jy1/ft:t3tffl.ff[i~OJ2-D I Nfi.i!H~!)q:il::itt:t-62-D I Nl\r'Jy1/ 

;,···ccr,60 ~DI N_ffl-.NH;L 7:.}:;t)Z?;t7t:'7-S.,31/S.,,::Z7LO)J.:j'£~Tt:'lvt-11/ 
s., ;z 9-L ~ Jf5!'.&'.T o t.:ilbi::£,~'£@ra,~~i:5£T 6 t.:ilbt::, El!trll!t'Jfl\, 1 G.h,f,fflt~t·cr, 6 
◊ ~r t)v t-1 1/ 1/ AT L;,j'>-j- t:·1/-S., 3 ✓t 1/.1 -,1,,~*Uffif, 1 - D I N 1/ AT Lt:: 
:Bft 6 J.: 1J ii*~ '£7'. 1 :z 7° v 1 iJ>ffl\,, 0.h -c J.: \, 10 ...:. OJtRr&'r, 2 - o r N s., :z -r L ~ m 
\, •o S:. c ?J"lli*,f, OJt·, 1t1J□ 8~'§%'JU-r· 1 ;z 7cv1 &IlS., ;:z T LO)~'£ 6 ~r-=E:.} .i -Jl, 
~~NTo~ilbOJ~N~91/ffl~~.zG.ho◊ 

( 0023 J 
Jj§ 1. Ef!tr]l[OJ~~rgl::Jfx tJftttG.h,f,3t:J?r:fiiH~t::ffl,z 1t!t t:,J:-._,f,t.:ilbOJ, l::1r~* 

U~r t)v t-11/ s., ;z 9-L : 
(a) 9'''£< c f>---::>OJ~-=f--=E:.}.i-Jv ( 3 3 0- 3 5 O) , 
( b) l!i.9'''£< c L---::>OJ~-=f--=E:.}.1-Jv~:€tt,f,t.:ilbOJ1\7:.}yf ( 1 O O) t·cr,-:,-C 

, Ef !tr]l[OJ3t:J?rfflmt::]f:X. IJ 1t~t 0.h6 fti_.1, 7:.} 1/ ;,·· ( 1 0 0 ) ti, ~-=f-S., 7.. TL ~~(t:T 
,f,ti11::~*~1f L, ~~i:::xiffiL -C \, 1 6 1rnffiillrJ:fffll.1,;t,;1,, ( 1 1 o ) ~*u.1, 7:-)yy··, 

< c) fti_/\7:.}::,,.,fr-it::~ft0:h., ?ti.9'''£< t ii---::>OJ~-=f--=E:.} .i-,v~itiWT-bt.:ilbt:: 
1, 7:.} 1/ 7·· ~ im L -C 1%W@:m. ~ !~~T 6 , l#W.:i=- •;1 t- ( 3 7 o ) , 
( d) ~1,7:.}::,,.,y··A...:;-%W@:m.~~*iiT6t.:ilbl::1,7:.}::,,.,:7·· ( 1 O O) OJ'.>'~!!i~IH::~ttG 
.h~,Y'£<tf.i---::>OJffil!ffl□$(140), 

( e) ~1\7:.}:.,,;,··iJ,t:,i%W@m.~~*T6t.:ilbl;:.1\7:.}yy-·c:rJ7~!!$t::t5HtGttt.:, y 
'£ < c ii---::>o::iffi 2 lffl □$ ( 3 8 O ) t·2b-:) '(, ~9'''£ < c tffi 1 &tlfti.9'''£ < c iiffi 2 
lffl □$ < 1 4 o, 3 8 o) t:±~1,7:.-,''1/f ( 1 o o) OJ~'£,f,!!$t::Wcctf~.h, f-OJ~'£ 
6!!$U, t)v t- ·11/ s., ;z 9-L;,j'>~ffimt::ffl,z f1tt ti.h-6 ffif, 3t:J?rfflml= J.:-:, "{~~iJ· 
0~~~.h6,&'£<ti---::>0Jffi21ffl□$(380)o 

( 0024 J 
Jj§ 2. WJlcffi l &{Fffi2 lffl□$ ( 1 4 0, 3 8 0) U/\'7y1/fO)t'fffij-g,f,!!$t::Wc 

@'.~:h-6, :IQ§ l l::~ooOJ~rcJvr-11/S.,7..9-L" 
(0025) 
Jj§ 3. WJlcffi 1 &lf'ffi2 !ffl□$ ( 1 4 0, 3 8 0) U.1\7:.)1/fOJ-f.h-f'ftOJf!!.U!!t:: 

We@'.~ .h 6 ' :IQ§ 1 Xtl: 2 t:: lctftO)~ T t:'; V t-1 1/ 1/ AT L 0 

( 0026 J 
Jj§ 4. WJlc{%$JJ.:i::. ·;1 t- ( 3 7 o ) tl:itiW@:m. ~~±;T 6 t.:ilbOJffi 2 lffl □$i::lfiti L 

--C@'.i;•ht.:ffi:m.~@'.~1';-u' Jj§ l ·~ 3 0)\, •f.h?J•t=~ct!GOJ~r t:)v t-11/ 1/ AT L 0 

( 0027) 
Jj§ 5. WJlcffi L&lf'ffi2 lffl□$ ( 1 4 o, 3 8 o) t:t1\7:,,~:.,,,;,-·o::i-f:it.-f'.h0Jfl!.U!!OJ 

r$t::jlljctlf~.h6, JW§ 1 ~40)\,,f.hiPt=~cno::i~r1::·,1, t-1 Ys., :z-rL 0 

( 0028 J 
Jj§ 6. 3 :.}:;t-=E:.} .i-Jk :;t-3/ 1 :;t-=E:.} .:i-Jk 1-1::·r-> 3 1/-=E:,,~ .i-Jk .i&IIJll 

iml§t 1/ .1 -JI.,_ &Illcn'At~!fch;iZ,h-=E 1/.1 -JvO) j t:.,j,~~ < C ii--:>~ J!(;:_*tJ'S:. C 
~iey'ffi CT 6' JJ[ § 1~50) ~ 1f,h;,j,(::~c:i!GOJ~r 1::·,1, t-11/ 1/ AT L ◊ 

( 0029) 

SEC et al. v. MRI 
SEC Exhibit 1022.1079 

IPR2023-00221



( 9 ) ~ey'!ffl2006-176112 (P2006-176112A) 

Jj§7. 3S..:::ttS..:::z.-;J.,,, ::t-Y1::ttS..:::z.-A, -rc·7''-:;..,=11/tS..:::z.-Jk J&:~ 
Jffi1§t1/ .1.-,1/0) 01:,3--~< t t)~"Jttl\TJS..:1/;.t· < 1 o o, O)r$l::Wc~~.h.-60)t:::xt 
L, ic~.mf:;fs;fili;hj2,ht S..: :i -JvUJ\ ry 1/✓;.,··--1::.$t::Wc~~.h.6, Jj§ 6 l::iclJtO)~-=f- t' 
Jv t-1 1/:;.., 7-.. r L ◊ 

( 0030 J 
Jj§ 8. HITic.<%ifJ.:i=..,;., Hi<#tf1711/~~ts, JJi§ 1 ~70)\- 1f.h.ir•t::ici!t0)~-=f-t· 

Jv t-1 1/:;.., 7-.. TL o 

(003U 

rJ § 9. HITllc.ffi'A~~fi, J\ry S:1/;.,··iJ,t><%trl@'A~~*T -6 tc:/1:>0)ffi 2 lffl□$~-~ts 
~$t::f~ffH., ··c f~~$cffi'A~~O)rs'it::~iJ·.h.6{#tf17 11/~('f\-,, Wc~~.h.-6, r~!§ 
8l::tcift0)~-=f-c1J.,, r--1.1/:;.., 7-..-rL◊ 
( 0032) 

rJ§ 1 o. willc.3'zJ~:ffl:@U~1t~c·£> -6, rw§ 1~90)\, ,f.h.iJ·t=tctftO)~-=f-tA t-1 
1/:;..,7-..rL◊ 

( 0033 J 
Jj§ 11. WJllcffil&tFffi21ffl□$UJ\rJS)1/;.,··{.!!.Y~l=, ~~n1::".T6t1/::z.-Jv/J>J\ 

ry S..: 1/ ;.,··r9$t::ffi 1 &t.Fffi 2 !ffl□$ t ll'tJ t:1'6J ~ c·Wc~~.h.6 O)l:::xt L --C, ic.!N:.mf:;fs;frchjZ, 
ht S: :i -Jvtj:J\ ry 1/✓ ;.,··r9 t::, ~~?E1:::-t -6 ts-~ ::z. -Jv t lt L --Cffi 1 &tFffi 2 Im□$ c 
Lt*~<~~◊ r'6J ~ c·Wc~~i1.6 J: -3 i::, Wc~~.h.6 ~ c ~~13&.t T -6, Jj§ 1 ~ 1 0 0) 

\, 'f:hiJ·t=ici!tO)~ T t)v t- -1 ::/ 1/ 7-.. TL 0 

( 0034 J 
Jj§ 1 2. i::.rf ~-@;-U, EliJJ$0)~-=f-t';v t- -11/:;.., 7-.. r L : 

(a) ~~?E1:::i"" -6'.ES..: ::z.-Jv&vrJ3UJ :>'~L nfii'E~ic!N:.m{,t;; ( 1 1 3) iJ·hT--">'~ifh 
J2,utc:/1:>0):::IP~ < t t.i~"JO)::'/t;'¥=fTr:hjZ,h'.E s..: :i -1v~-t!;ts, \, 1 < "J:b•O)~-=f-t s: :i -,1,, 
~~tt,6J\T71/1/f ( 1 0 0) , 

( b ) ~rt S..: ::z. -Jv~1%W-t-6 tc:/1:>1\ ry S..: 1/f~Jffi L --C<%trl@'A~~~T -6 tc:/1:>0)1#W 
:i.=.. '1/ r-- ( 3 7 0 ) 

( c ) /\ ry 1/✓;.,··,"-{Wtrl@'A ~~MtT 6 tc:/1:>, /\ 9 S..:1/f:>'~$t::g}Ht h.h.tc:ffi 1 lffl□$ 
( 1 4 0) 

( d) ffi 1 &tf'ffi 2 !ffl □$!i, ffi 11ffl□$iJ•0ffi 2 !ffl□$:i t·O)~/i1%~im6 {i'ttrl@'A~i.±. 
t=~~ ?E1:::i"" 6 ts..: :i -,vt::ia-:) --ct~~~.h.-6 J: :i ~/\ r:, s:✓;.,·c·O)f_j'[@'.l::Wc~~.h.-6, 

J\ ry S: 1/ fiJ•hi#trl@'A~ ~*i"" -6 tc:/1:> t::1\ ry S..:1/ ;.,··:>7~$l::f1Ht 0.h.tc:ffi 2 !ffl□$ ( 3 
8 0) 0 

(0035J 

Jj§ 1 3. WJllcffil&tfffi21ffl□$ ( 14 o, 3 8 o) ti1\ryS..:1/;.,··0):xtffiT-6~$t:: 
Wc~~.n-6, rJ§ 1 2t=iooO)~-=f-t'!vt-11/:;..,7-..-rL◊ 
( 0036 J 
r1§14. WJicffi1&t.Fm21m□$ < 140, 380) t±lilif:1Jti1\rys;::.---,;.,--f.!!.1J~r$ 

t::Wc~~.h.-6, JJf§ 1 2.x.U 1 3(::iclJtO)~-=f-t)J.,·r--11/:;..,7-..-rLo 
( 0037) 

rJi§ 1 5. WJtc~~?E1::".---t61=S::i-,vt±1\7s-~ ✓;.,·· < 1 o o > O)r$--c··1\ryS:>---fr1 
t=Wc~~i1.-60)l:::xtL, ::'/t;~fili;hjZ,htS:::z.-Jv!iJ\ryS)>,--;,t' ( 1 0 0) J:::.$l::Wc~~tt 
6, )Ji§ 1 2~1 40)Pf.h.:b•l::lJooO)~-=f-t)vt--1 >---S---7-..rLo 
( 0038) 

rJ§ 1 6. WJtci#W:i.=-•1 t- < 3 7 o) u, ]\TlS..:>-·;.,··iJ•t::,{#trl@m~~*T-6tc:i1:>0) 

ffi21ffl□$l::~ilfti L -CWc~~.h.6ffi'A~~~~ts, JJi§ 1 2~ 1 50)\,'if.h.iJ•l::tclJtO)~ 
-yc)v r--1 /1/ATL◊ 

( 0039 J 
Jj§ 1 7. WJllc<frtfJ:i.=..-1 Hi, ffi21ffl□$cffi~~~~-f!;t'~$0)rs'il::Wc~~.h.-6<% 

W7 1 >--- ( 4 2 0 ) ~-€;ts, Jj§ 1 6 t::iclJtO)~-y t)v r-11/:;.., 7-.. TL◊ 
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( 0040 J 
Jj§ 1 8. ~rt:)l/r-11/1/ATLt::;B1,,'(J\-V--r·-1 ;z..y~~ft6Ifx011ft.i=.,y t­

( 3 2 0 ) ~ 5!!t::15-u' Jjf § 1 2 ~ 1 7 0)\, ,fti..b>t=~ooO)~T 1:::)1, t-1 ✓ 1/ AT L 0 

(004U 
rJ§ 1 g. 1\-v--r·-1 ;z..;,,- ~~it6IfxfJftft.i=-•y t- < 3 2 o) t:1:1\r;,v>;,,-··-v$t=:jlljc 

@'.~h6, ]Jf§ 18t=:~c.i!t0)~-rl:::)vl,11/1/ATL◊ 
(0042) 
JJl:§20. Ifxl)7~L11Jff~~WJOOffirJtil]J,i,Jv (110) ~5!!t=:15-t·=t~tey'ffiCT6, JJl 

§ 1 2~190)1t 1fhb>t=:tc.fl0)~-rt::·1vt-11/1/ATL◊ 

( 0043) 
ri El 2 1 . 1 \- v--r· -1 ;z.. :7 tL 1J11mmr1t~1,-t,,1, c 1 1 o ) b{lfx 01~~ ntc.:~:fc!i'~-z-, lx fJ 

11,t .i=- •y t- < 3 2 o ) t=:Ifx •J ftit11Jff~t·&'> 6, rw El 2 o t=:tc.i!tO)~-=r t::)v 1--1 ::.,, 1/ ;z.. --r 
L o 

( 0044) 
Jj§ 2 2. }\T'J y'.:,/fjg;fW,~;:jlljc@'.~:h6-EJ:7° 1J 1/ Hicil~,ffl[ ( 3 1 0) ~5!!(=:15-t>,:. c 

~ ~ey'ffi t T 6 ' Wfic.JW § (7_) \, 'fhir•t=~c.iltO)~ T l:::)v t-1 ✓ 1/ AT L 0 

(0045) 
JJf § 2 3 . Wf~c.J\ r'J s;:::.,,:7· ( 1 0 0 ) t:I: 2 D I NJ\ r'J V: 1/7't•&'> rJ, 3tftffiJ~O) 2 D I 

Nf&ilHmt::*i 6, WJic.JJf § 0)1, :f:i1.;ti,t=:tc.i!t0)~-r 1:::)1,· t-1 > 1/ ;z.. r Lo 
(0046 J 
rJ§ 2 4. rJJ:§ 1 ~2 30)1, 1fttb,t=:~c.fl0)~-rt::'!vt-1 ::.,,::,,•;z..--y-L~15-u1-1:::·:r-1/ 

3/1/ATLo 
( ~ElJI~~:fjfli'"t 6 t,.:lef)O)ji.f!O)-Jf;Ji'JU 
( 0047) 

[:fill t=:;Bt,lt, ~~6~-r-1::V',1-,v~15-t'~-r1/ATL~;if;'°t◊ ~T1/A--rLtiJ\r'J 
V:>;,·· 1 O O ~kb' o ~T1/ ;z..--y-Lt;L §!JJ]f[O)~~t::;Bi.,1tJf\?.'.&'.ffiJ~.3Gi3tftffiJ~ ( ;if; 
~h--C t,,~\, 1) pq/.;:fflf_ 11ft hh-6 o ~ll!i;1H:i, ~T1/ ;z--y-L~trJfifll-t 6tc.:d:>O)~:~r6ti 
{'j::~*~15-t'WfffiftrJffi!J,i,Jv 1 1 0 ~ -5!6.:. c 0),7;.tl:1*6 ◊ ;if;~ htdFIJt::;B \, >(, IJ!Jffiffi!J 
fifl!n:t, lv 1 1 0 tL 1/ ;z.. --r L O)(,t!JJ-1::- H::00-t 6 ffl¥fz ~ ~;if;T 6 --r· -1 ,7-7° J..-.· 1 1 1 1 ~ 
15-t' ◊ ~r 1/ ;z.. --r Lh;-, §!JJ]l[O)~~h;--=t'd:>i:RJE'. ~ htc.: § a1ffi!1,~,,f~~~ h6 -t- c :r-
1/ 3 ::.,,fj::!JJ-1::- r-z·1JJJ1,,'"(l,,,6ffi'i,, *t ~T -1 A7°v1!j:~ey'(;:1fffl'('&')60 ~~-bill! rJ X 
!:ifl!!v')~ll!i;!ffl;i};111f¥fz~;if;'°t±t!!l_:Rl--r·-:-7 !:i, --r· -1 ;z.. 7° v1 1 1 1 J::.(;:~;if;2':h.6 o :;.., ;z --r L 
iJ{7 v:.:t xa::t---r· -1 .:t!JJft-1::- r-z·1J1Jv,t 1, ,6 ffi'r, --r· -1 ;z.. 7°J..-.1 ti-'? v:.:t )Bi0)45WJ&tF 
~fg fflJ ie!Jt, Xt:i :;t---r· -1 :;t :1 1/ J , :7 t- --r· -1 ;z.. :7 XU D V D 0) 1-- 7 •y :7 ~ ~;if;t• t 6 o --r· 
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The pair of electronic display devices 30 and 31 are arranged to face each other and are 

mounted on the vehicle. A pair of heat plates 123 and 127 are located behind the 

electronic display device, and a pair of transparent panels 35 and 3G are located on the 

front surface of the electronic display device. The closed - loop air moves vertically 

through the space between the electronic display and the transparent panel and through 

the dosed - loop ventilation space. The open - loop air moves horizontally through the 

space between the back of the electronic display and the heat plate. 
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ABSTRACT KR102109072 

Exemplary embodiments herein provide an electronic display assembly having an 

electronic display surrounded by a front panel and a housing. An intake gap can be 

disposed near a portion of the outer periphery of the front panel, and an exhaust gap can 

be disposed near an opposite portion of the outer periphery of the front panel. A buffer 

zone may be formed between the suction gap and the discharge gap. It can be arranged 

to cause the open loop fluid to enter the intake gap, to pass through the channel behind 

the electronic display, and to lead to the exit gap. Such fans may direct open loop fluid 

through an optional heat exchanger. A circulation fan can direct the circulating air 

through an optional heat exchanger. 
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(57) Abstract: A method is disclosed for displaying dynamic me-, 
dia content on a vehicle-mounted display as the vehicle travels 
along a route. The dynamic content may be audio or video content, 
and is selected based in part on sensor data, which may pertain to 
contextual or environmental factors. The content may be dynarn-, 
ically adjusted during playback, such as by bouncing or sharply 
changing direction during a sudden change in velocity or acceh 
eration. Aside from motion-related factors, other contextual and 
environmental factors include weather, visibility, traffic, location, 
and time of day. 
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[0001] 

VEHICLE-MOUNTED DYNAMIC CONTENT DELIVERY SYSTEMS 

CROSS-REFERENCE 

This application claims priority to U.S. Provisional Application. No. 62/747,052, filed 

on October 17, 2018, which is entirely incorporated herein by reference. 

BACKGROUND 

[0002] For decades, billboards have been erected to display content to drivers of vehicles on 

major roads. Displaying content on billboards makes it possible for hundreds of thousands of 

people to see the content daily. 

[0003] Billboards may be installed at various locations, such as highways, roads or on 

buildings. The content of billboards may be changed on a periodic basis. 

SUlVIMARY 

[0004] As compared to stationary billboards, potentially even more people may be reached 

by displaying content on mobile billboards, such as displays mounted to trucks, trains, or other 

vehicles. Much of the content displayed on these billboards may not be targeted to specific 

demographics and may not be adjusted dynamically in response to external factors. Thus, many 

audiences may not be receptive to this displayed content. 

[0005] Displaying dynamically adjustable, targeted content on vehicle-mounted display may 

be beneficial to content providers, as it may be possible to find many different audiences 

receptive to dynamically adjusted content along a traveled route. 

[0006] In an aspect, a method for displaying media content on a vehicle is disclosed. The 

method comprises providing the vehicle comprising a display screen on an exterior portion of the 

vehicle, dynamically selecting the media content while the vehicle is travelling along a route, and 

displaying the media content dynamically selected in (b) on the display screen. 

[0007] In some embodiments, the display screen is part of a display unit mounted on the 

exterior portion of the vehicle, where the display unit comprises one or more members selected 

from the group consisting of a global positioning system (GPS), a wireless transmitter, a wireless 

receiver, an optical sensor, an audio sensor, an accelerometer, and a gyroscope. 

[0008] In some embodiments, the optical sensor is a camera or video unit. 

[0009] 

[0010] 

In some embodiments, the optical sensor is a particle sensor. 

In some embodiments, the media content is dynamically selected at least in part on (i) 

a speed, velocity or acceleration of the vehicle along a route, or (ii) contextual or environmental 

factors along the route. 
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[0011] In some embodiments, the contextual factors include a geographic location of the 

vehicle along the route. 

[0012] In some embodiments, the contextual factors include a time of day in which the 

vehicle is travelling the route. 

[0013] In some embodiments, the environmental factors include traffic conditions or ambient 

lighting along the route. 

[0014] In some embodiments, the vehicle comprises a roof rack, and providing the vehicle 

with the display screen comprises fixing the display screen to the roof rack. 

[0015] In some embodiments, the environmental factors include weather conditions along the 

route. 

[0016] In some embodiments, the contextual factors include places of interest along the 

route. 

[0017] In some embodiments, places of interest include apartments, hotels, museums, parks, 

shopping centers, restaurants, and bars. 

[0018] In some embodiments, the contextual factors include entertainment events happening 

in a vicinity of the route. 

[0019] In some embodiments, wherein along the route, the vehicle undergoes a change in 

velocity or acceleration, and wherein the media content is dynamically adjusted in response to 

the change in velocity or acceleration. 

[0020] In some embodiments, along the route, the vehicle stops. 

[0021] In some embodiments, the method further comprises using a sensor to collect audio or 

video data along the route and using the audio or video data to dynamically select the media 

content. 

[0022] 

route. 

In some embodiments, the sensor captures a multi-angle video of conditions along the 

[0023] In some embodiments, the conditions are route conditions. 

[0024] In some embodiments, the method further comprises using a sensor to collect 

geographic data along the route and using the geographic data to dynamically select the media 

content. 

[0025] In some embodiments, the method further comprises using one or more sensors to 

collect environmental data. 

[0026] In some embodiments, the environmental data includes data indicative of visibility 

along the route. 
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[0027] In some embodiments, the method further comprises adjusting the media content in 

response to the change in visibility. 

[0028] In some embodiments, the method further comprises determining one or more 

environmental conditions from the environmental data and adjusting the media content in 

response to the environmental conditions. 

[0029] In some embodiments, the one or more environmental conditions includes air 

pollution or light pollution. 

[0030] In some embodiments, the method further comprises logging information along the 

route. 

[0031] In some embodiments, the method further comprises logging demographic 

information along the route. 

[0032] In some embodiments, the demographic information includes a number of passengers 

along the route. 

[0033] In some embodiments, the demographic information includes video of pedestrian or 

vehicle traffic along the route. 

[0034] In some embodiments, the content is dynamically selected using a machine learning 

algorithm. 

[0035] In another aspect, a system for displaying media content on a vehicle is disclosed. The 

system comprises a display screen mountable on an exterior portion of the vehicle and a 

controller operatively coupled to the display screen, wherein the controller is programmed to (i) 

dynamically select the media content while the vehicle is travelling along a route; and (ii) direct 

the media content dynamically selected in (i) to be displayed on the display screen. 

[0036] In some embodiments, the controller is programmed to dynamically select the media 

content based at least in part on (i) a speed, velocity or acceleration of the vehicle along a route, 

or (ii) contextual or environmental factors along the route. 

[0037] In some embodiments, the method further comprises a sensor for collecting audio or 

video data along the route. 

[0038] In some embodiments, the sensor is a multi-angle camera. 

[0039] In some embodiments, the system further comprises further comprising a logging 

module for storing information collected along the route. 

[0040] In some embodiments, the system further comprises further comprising a sensor for 

determining the velocity and acceleration of the vehicle along the route. 
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[0041] In some embodiments, the media content is selected from content stored on an online 

portal. 

[0042] In some embodiments, the online portal is configured to permit content providers to 

upload content. 

[0043] In some embodiments, the online portal is configured to permit content providers to 

choose a time interval in which to display content. 

[0044] In some embodiments, the online portal is configured to permit content providers to 

choose how often the content is played back. 

[0045] In some embodiments, the online portal allows content providers to choose a bounded 

area in which media content playback occurs. 

[0046] In some embodiments, the system communicates with connected devices using Wi-Fi 

and Bluetooth. 

[0047] In another aspect, the present disclosure provides a method for determining an 

impression. The method can comprise (a) displaying media content on a screen during a first time 

period; (b) obtaining, using a camera, video of a subject adjacent to the screen; and (c) processing 

the video, using a gaze-tracking algorithm, to determine whether the subject looked at the screen 

during the time period. 

[0048] In some embodiments, the media content can be an advertisement. 

[0049] In some embodiments, the screen can be disposed on a vehicle. 

[0050] In some embodiments, the camera can be integrated into the screen. 

[0051] In some embodiments, the gaze-tracking algorithm can comprise a machine learning 

algorithm. The machine learning algorithm can comprise a convolutional neural network. 

Alternatively, the gaze-tracking algorithm can use geometric techniques. 

[0052] In some embodiments, the method can further comprise, using a facial model, 

determining an emotional reaction of the subject to the advertisement. 

[0053] In some embodiments, the method can further comprise selecting second media 

content to display on the screen during a second time period. The selecting can comprise 

considering the emotional reaction of the subject to the advertisement. 

[0054] In some embodiments, the method can further comprise repeating (a) to (c) for a 

plurality of subjects other than the subject and computing an impression rate for the media 

content. 

[0055] In another aspect, the present disclosure provides a method for determining a rate of 

engagement by a target group. The method can comprise (a) displaying media content on a 
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display screen at a first time at a first location and (b) determining, using mobile phone data, one 

or more subjects who were within a specified distance of the first location at the first time. The 

one or more subjects can comprise the target group. The method can further comprise (c) 

tracking, using the mobile phone data, a subset of the target group to a second location indicative 

of an engagement associated with the media content; and (d) determining the rate of engagement 

by processing a size of the subset and a size of the target group. 

[0056] In some embodiments, the display screen can be on or mounted to a vehicle. 

[0057] In some embodiments, the tracking can be performed within a specified time of the 

first time. 

[0058] 

[0059] 

In some embodiments, the specified time can be at most one week. 

Another aspect of the present disclosure provides a non-transitory computer readable 

medium comprising machine executable code that, upon execution by one or more computer 

processors, implements any of the methods above or elsewhere herein. 

[0060] Another aspect of the present disclosure provides a system comprising one or more 

computer processors and computer memory coupled thereto. The computer memory comprises 

machine executable code that, upon execution by the one or more computer processors, 

implements any of the methods above or elsewhere herein. 

[0061] Additional aspects and advantages of the present disclosure will become readily 

apparent to those skilled in this art from the following detailed description, wherein only 

illustrative embodiments of the present disclosure are shown and described. As will be realized, 

the present disclosure is capable of other and different embodiments, and its several details are 

capable of modifications in various obvious respects, all without departing from the disclosure. 

Accordingly, the drawings and description are to be regarded as illustrative in nature, and not as 

restrictive. 

INCORPORATION BY REFERENCE 

[0062] All publications, patents, and patent applications mentioned in this specification are 

herein incorporated by reference to the same extent as if each individual publication, patent, or 

patent application was specifically and individually indicated to be incorporated by reference. To 

the extent publications and patents or patent applications incorporated by reference contradict the 

disclosure contained in the specification, the specification is intended to supersede and/or take 

precedence over any such contradictory material. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0063] The novel features of the invention are set forth with particularity in the appended 

claims. A better understanding of the features and advantages of the present invention will be 

obtained by reference to the following detailed description that sets forth illustrative 

embodiments, in which the principles of the invention are utilized, and the accompanying 

drawings (also "Figure" and ''FIG." herein), of which: 

[0064] FIG. 1 schematically illustrates an example of a system for displaying media content 

on a vehicle; 

[0065] FIG. 2A schematically illustrates a display unit; 

[0066] 

[0067] 

[0068] 

[0069] 

[0070] 

FIG. 2B schematically illustrates a circuit diagram of the display unit; 

FI Gs. 2C-F show multiple views of the display unit; 

FIG. 3 shows an example of a method for displaying media content on the vehicle; 

FIG. 4 schematically illustrates a self-serve portal for content providers; 

FIG. 5 shows an analytics portal that may allow content providers to receive data 

about content presentation statistics; 

[0071] FIG. 6 shows multiple views of a mobile application that may be used by a driver 

renting a display unit; 

[0072] FIG. 7 shows a computer system that is programmed or otherwise configured to 

implement methods provided herein; and 

[0073] FIG. 8 illustrates another display unit. 

DETAILED DESCRIPTION 

[0074] While various embodiments of the invention have been shown and described herein, it 

will be obvious to those skilled in the art that such embodiments are provided by way of example 

only. Numerous variations, changes, and substitutions may occur to those skilled in the art 

without departing from the invention. It should be understood that various alternatives to the 

embodiments of the invention described herein may be employed. 

[0075] The term "media content," as used herein, generally refers to visual and/or audio 

content for broadcast. The media content may be an image, audio, or video. Examples of media 

content include advertising content, alerts, and information material. 

[0076] Whenever the term "at least," "greater than," or "greater than or equal to" precedes 

the first numerical value in a series of two or more numerical values, the term "at least," "greater 

than" or "greater than or equal to" applies to each of the numerical values in that series of 
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numerical values. For example, greater than or equal to I, 2. or 3 is equivalent to greater than or 

equal to I, greater than or equal to 2, or greater than or equal to 3 . 

[0077] Whenever the term "no more than," "less than," or "less than or equal to" precedes 

the first numerical value in a series of two or more numerical values, the term "no more than," 

"less than," or "less than or equal to" applies to each of the numerical values in that series of 

numerical values. For example, less than or equal to 3, 2, or 1 is equivalent to less than or equal 

to 3, less than or equal to 2, or less than or equal to 1. 

Systems and l\ilethods for displaying media content on a vehicle 

[0078] An aspect of the present disclosure provides methods for displaying media content on a 

vehicle. A method for displaying media content on a vehicle may comprise providing the vehicle 

comprising a display screen on an exterior portion of the vehicle. Next, the media content may 

be dynamically selected while the vehicle is travelling along a route. Next, the media content 

dynamically selected may be displayed on the display screen. 

[0079] The display screen may be part of a display unit mounted on the exterior portion of the 

vehicle. The display unit may comprise one or more members selected from the group consisting 

of a global positioning system (GPS), a wireless transmitter, a wireless receiver, an optical 

sensor, an audio sensor, an accelerometer, and a gyroscope. The optical sensor may be a camera 

or video unit. As an alternative or in addition to, the optical sensor may be an infrared sensor or 

an ultraviolet sensor. The optical sensor may be a particle sensor (e.g., a sensor for measuring 

particles, such as a soot or pollution sensor). The wireless receiver may allow the display screen 

to computing devices in a local area. In some instances, the wireless receiver may allow the 

display unit to download content from one or more connected computing devices, in order to 

obtain data to provide instructions for the display unit to dynamically adjust or select media 

content. 

[0080] The media content may be dynamically selected at least in part on the speed, velocity or 

acceleration of the vehicle along a route, or contextual or environmental factors along the route. 

The contextual factors may include a geographic location ( or geolocation) of the vehicle along 

the route. The contextual factors may also include a time of day in which the vehicle is travelling 

the route. The environmental factors may include traffic conditions or ambient lighting along the 

route. The environmental factors may also include weather conditions along the route. The 

contextual factors may also include places of interest along the route. The places of interest may 

include apartments, hotels, museums, parks, shopping centers, restaurants, and bars. The 

contextual factors may also include entertainment events happening in a vicinity of the route. 
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[0081] Along the route, the vehicle may undergo a change in velocity or acceleration. The media 

content may be dynamically adjusted in response to the change in velocity or acceleration. Along 

the route, the vehicle may stop. The content may be adjusted by adopting a faster or slower 

framerate or rate at which media content is cycled or adjusting its motion in response to the 

changes in velocity or acceleration, according to events received by an accelerometer or a 

gyroscope. The display unit may display videos that are shorter in duration or static images when 

the vehicle moves at a faster speed and play longer content when the vehicle is at a standstill. 

[0082] The media content may be selected and/or adjusted, and displayed on the display screen 

automatically without any involvement from a user. As an alternative, the media content may be 

selected by a user (e.g., through a mobile device of the user in communication with the display 

screen) and display upon request from the user. The user may be a driver of the vehicle, a remote 

user, or a passenger of the vehicle. 

[0083] A sensor may be used to collect audio or video data along the route, and the audio or 

video data may be used to dynamically select the media content. The sensor may capture a multi­

angle video of conditions along the route. The conditions may be route conditions. Further, the 

display unit may use a sensor to collect geographic data along the route and use the geographic 

data to dynamically select the media content. Route conditions may include vehicle traffic, 

pedestrian traffic, visibility, route topography (e.g., hilly, flat, winding roads, dirt road, one-way 

street), lighting, weather, climate, road conditions, traffic accidents, or other events or conditions 

external to the vehicle. 

[0084] The one or more sensors may be used to collect environmental data. The environmental 

data may include data indicative of visibility along the route. The media content may be adjusted 

in response to the change in visibility. 

[0085] One or more environmental conditions may be determined from the environmental data, 

and the media content may be adjusted in response to the environmental conditions. One or more 

environmental conditions may include air pollution or light pollution. 

[0086] Information may be logged along the route, as data is collected from different sources as 

the vehicle travels along the route. Data may be collected by sensors or by devices that connect to 

the display unit over a network, such as a WiFi network or a cellular network. 

[0087] Demographic information may be logged along the route. The logged demographic 

information may include a number of passengers along the route. The demographic information 

may include video of pedestrian or vehicle traffic along the route. 
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[0088] The content may be dynamically selected using a machine learning algorithm. For 

example, a machine learning algorithm may be used to predict the route a vehicle will travel, 

based on past traveling history. Content may then be allocated by the display unit in response to 

the predicted route. Example algorithms used may include logistic regression, linear regression, 

decision trees, and neural networks. 

[0089] Another aspect of the present disclosure provides systems for displaying media content on 

a vehicle. A system for displaying media content on a vehicle may comprise a display unit 

mountable on an exterior portion of the vehicle. The display unit may include a controller 

operatively coupled to a display screen. The controller may be programmed to dynamically select 

the media content while the vehicle is travelling along a route; and may also direct the media 

content dynamically selected to be displayed on the display screen. 

[0090] The controller may be programmed to dynamically select the media content based at least 

in part on a speed, velocity or acceleration of the vehicle along a route, or contextual or 

environmental factors along the route. 

[0091] The system may include a sensor for collecting audio or video data along the route and 

the audio or video data may be used to dynamically select the media content. The sensor may be 

a camera that captures a multi-angle video of conditions along the route. The conditions may be 

route conditions. Further, the display unit may use a sensor to collect geographic data along the 

route and use the geographic data to dynamically select the media content. Route conditions may 

include vehicle traffic, pedestrian traffic, visibility, route topography (e.g., hilly, flat, winding 

roads, dirt road, one-way street), lighting, weather, climate, road conditions, traffic accidents, or 

other events or conditions external to the vehicle. 

[0092] The system may include a logging module for storing information collected along the 

route. The logging module may be a database or data structure. Such information can include 

passenger information, route information, and/or weather information. 

[0093] The system may also include a sensor for determining the velocity and acceleration of the 

vehicle along the route. Further, the system may use a sensor to collect geographic data along the 

route and use the geographic data to dynamically select the media content. Route conditions may 

include vehicle traffic, pedestrian traffic, visibility, route topography (e.g., hilly, flat, winding 

roads, dirt road, one-way street), lighting, weather, climate, road conditions, traffic accidents, or 

other events or conditions external to the vehicle. 
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[0094] The one or more sensors may be used to collect environmental data. The environmental 

data may include data indicative of visibility along the route. The media content may be adjusted 

in response to the change in visibility. 

[0095] One or more environmental conditions may be determined from the environmental data, 

and the media content may be adjusted in response to the environmental conditions. One or more 

environmental conditions may include air pollution or light pollution. 

[0096] Information may be logged along the route, as data is collected from different sources as 

the vehicle travels along the route. Data may be collected by sensors or by devices that connect to 

the display unit over a network, such as a Wi-Fi network or a cellular network. 

[0097] Demographic information may be logged along the route. The logged demographic 

information may include a number of passengers along the route. The demographic information 

may include video of pedestrian or vehicle traffic along the route. 

[0098] The media content displayed on the display screen may be selected from content stored 

on an online portal. The online portal may allow content providers to upload content for playback 

on the display unit's display screen. The content providers may be allowed to choose a time 

interval in which to display the uploaded content. The content providers may select a time 

interval that allows them to target a specific audience. For example, content displayed after 

midnight near bars may relate to local hotels. The online portal may also allow content providers 

to choose how often the content is replayed during the time interval. The content providers may 

be charged additionally for more plays of their content. The online portal may allow content 

providers to choose a bounded geographic area in which media content playback occurs. The 

area may be a square, triangular, or arbitrarily-shaped area. The area may be adjusted by the 

content provider before or during content presentation. The online portal also may allow content 

providers to collect data about their content as it is being displayed, including data regarding how 

many impressions the content receives from being displayed to external audiences. 

[0099] The system may allow users to communicate with connected devices using Wi-Fi and 

Bluetooth. The system may connect to external devices, such as computing devices, and collect 

data from these devices over a network. This data may be combined with sensor data to select 

content for presentation. For example, the system may passively connect data from connected 

mobile phones including device identifiers and location information. The system may collect 

location information from Bluetooth Low Energy (BLE) beacons, in densely populated areas 

GPS information is unavailable or unreliable due to occlusions. The system may allow drivers 

and passengers to connect using an application and may receive demographic data from the 
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drivers and passengers. The system may be able to stream audio content from a connected 

Bluetooth device, and play the audio content for one or more external audiences. 

[00100] FIG. 1 schematically illustrates an example of a system 100 for displaying media 

content on a vehicle 110. The system 100 includes a vehicle, a display unit 120 mounted to the 

vehicle, and a network. The display unit is mounted on a roof of the vehicle 110. However, the 

display unit 120 may be mounted on other locations of the vehicle 120, such as, for example, a 

side or rear of the vehicle 120. As an alternative or in addition to, the display unit 120 may be 

integrated into a door or panel of the vehicle 120. 

[00101] The display unit 120 may be mounted to the vehicle 110 using various 

approaches. For example, the display unit 120 is mounted to the roof of the vehicle 110 using 

two straps on opposing ends along a length of the display unit 120. As an alternative or in 

addition to, adhesive applied to a base of the display unit 120 may be used to secure the display 

unit 120 to the roof of the vehicle 110. 

[00102] The system 100 may have at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more display units. 

The display units may be of the same size or different sizes. 

[00103] A display unit may have a width of at least about 0 .1 meters (m), 0.2 m, 0.3 m, 0.4 

m, 0.5 m, 0.6 m, 0.7 m, 0.8 m, 0.9 m, 1 m, 2 m, 3 m, 4 m, 5 m, 10 m, or greater. The display unit 

may have a width less than or equal to about 10 m, 5 m, 4 m, 3 m, 2 m, 1 m, 0.9 m, 0.8 m, 0.7 m, 

0.6 m, 0.5 m, 0.4 m, 0.3 m, 0.2 m, 0.1 m, or less. The display unit may have a height of at least 

about 0.1 m, 0.2 m, 0.3 m, 0.4 m, 0.5 m, 0.6 m, 0.7 m, 0.8 m, 0.9 m, 1 m, 2 m, 3 m, 4 m, 5 m, 10 

m, or greater. The display unit may have a height less than or equal to about 10 m, 5 m, 4 m, 3 

m, 2 m, 1 m, 0.9 m, 0.8 m, 0.7 m, 0.6 m, 0.5 m, 0.4 m, 0.3 m, 0.2 m, 0.1 m, or less. The display 

unit may have a length of at least 0.1 m, 0.2 m, 0.3 m, 0.4 m, 0.5 m, 0.6 m, 0.7 m, 0.8 m, 0.9 m, 1 

m, 2 m, 3 m, 4 m, 5 m, 10 m, or greater. The display unit may have a length less than or equal to 

about 10 m, 5 m, 4 m, 3 m, 2 m, 1 m, 0.9 m, 0.8 m, 0.7 m, 0.6 m, 0.5 m, 0.4 m, 0.3 m, 0.2 m, 0.1 

m, or less. 

[00104] The vehicle 110 may be a land vehicle, such as a car, train, truck, van, or bus, and 

also may be an airborne or seaborne vehicle, such as an airplane, helicopter, blimp, unmanned 

aerial vehicle (UA V), ship, or boat. The vehicle may be an autonomous or semi-autonomous 

vehicle. The vehicle 110 may be a personal vehicle, a taxicab, a self-driving vehicle, or a public 

or mass transportation vehicle. The vehicle 110 may transport passengers or cargo along a route 

and may allow the display unit to display media content and/or collect information along the 

route. 
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[00105] The display unit 120 may be mounted to the vehicle and displays dynamic media 

content to external audiences. The display unit may be purchased by, rented by, or leased to an 

owner or driver of the vehicle 110. The display unit 120 may be mounted on top, on the side, or 

above the trunk or license plate of the vehicle 110. The display unit may be stationary or may 

rotate in place. 

[00106] The network 130 may connect to the display unit 120 and may enable the display 

unit 120 to interface with other network-connected devices. These network-connected devices 

may include, for example, computing devices, such as mobile phones, tablets, and desktop or 

laptop computers. For example, the display unit 120 may connect to a mobile device owned by 

the driver of the vehicle, in order for the driver to log information about the traveled route or to 

passively collect data from the driver's mobile device. The display unit may also passively 

collect data from other connected computing devices, or position information from devices such 

as Wi-Fi beacons. The network 130 may be a cellular network, a Wi-Fi network, or another type 

of network. 

[00107] FIG. 2A schematically illustrates the display unit 120 from FIG. 1. The display 

unit 120 may include a display screen 210 mountable on an exterior portion of the vehicle, a 

controller 220 operatively coupled to the display screen 210, a power source unit 240, a sensor 

unit 230, and a storage unit 250. 

[00108] The display screen 210 may display dynamic content to an audience that is 

positioned outside of the vehicle itself ( e.g., on a sidewalk along the route). The displayed 

content may be dynamically selected responsive to data collected regarding contextual or 

environmental conditions. Contextual and environmental conditions may include the time of day, 

the amount of traffic, the acceleration and velocity of the vehicle, the amount of air and light 

pollution, and other factors observed along the vehicle's traveled route. The display unit may be 

programmed to display graphic image or video content in response to the contextual or 

environmental conditions. The display screen 210 may be a liquid crystal (LCD) display device, 

a flat panel cathode ray tube (CRT), a thin film transistor (TFT) display device, a plasma device, 

or another type of electronic display device. 

[00109] The controller 220 may direct the playback of media content on the display 

screen. The controller may be a general-purpose computer or a mobile device running a mobile 

operating system. Alternatively, the controller may be an integrated circuit device such as a 

processor, microcontroller, Application-Specific Integrated Circuit (ASIC) device, or a Field 
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Programmable Gate Array (FPGA) device capable of executing instructions contained in one or 

more software programs. The controller 220 may be integrated with a sensor unit 230 including 

one or more sensors that collect data regarding environmental or contextual conditions. For 

example, the controller may be integrated with a sensor unit 230 including one or more of a 

global positioning system (GPS), a media sensor, an accelerometer, a gyroscope, a microphone, 

or another type of sensor. The sensor unit 230 may include storage to log sensor data. The sensor 

data 230 may also upload sensor data to an external server, such as a cloud server. The sensor 

data may be made accessible to the controller 220, in order to allow the controller 220 to select 

media content for presentation on the display screen 210. 

[00110] The controller 220 may select content for presentation from the storage unit 250, 

in response to the collected data regarding environmental or contextual conditions. The storage 

unit 250 may be a memory unit that is co-located with the controller 230 on the same device. 

Alternatively, the storage unit may be located on a different device. The storage unit 250 may be 

a Random-Access Memory (RAM) device, a Read Only Memory (ROM) device, a flash memory 

device, or another type of storage device. 

[00111] Alternatively, the controller 220 may stream content from a remote server. The 

controller may connect to this server using Wi-Fi or a cellular network, such as a 3G or 4G 

cellular broadband network. The server may be a web server from which publicly available 

content may be streamed, or a private server. 

[00112] The power source unit 240 provides power to the components of the display unit. 

The power source unit 240 may be a battery, such as a lithium-ion battery, a set of AA batteries, 

or a set of AAA batteries. The power unit may receive power from a vehicle battery and 

alternator. 

[00113] FIG. 2B schematically illustrates a circuit diagram of the display unit 120. In 

FIG. 2B, two display screens 210A and 2 10B are shown, as well as the controller 220, the power 

source unit 240, a cooling unit 255, and the sensor unit 230. Although two display screens are 

included in the figure, the display unit may have one display screen or more than two display 

screens. Components of the display unit circuit may be printed on one or more printed circuit 

boards (PCBs). 

The power source unit 240 provides power to the display unit 120 and directs the provided power 

to the components within the display unit 120. The power source unit 240 includes a power 

supply 242 and a power distribution unit 244. The power source unit 240 may provide the 

components with direct current (DC) voltage. 
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[00114] The power supply 242 may supply power to the components of the display unit 

120. The power supply may be a battery. The power supply may supply, for example, a 

symmetric voltage of+/- 12 V DC. The power supply 242 may include the battery and the 

alternator of the vehicle 110. The power supply 242 also may include an on/off switch connected 

to an accessory circuit. The accessory circuit may, for example, be supplied power through an 

accessory source such as the car cigarette lighter and may supply 12 V DC. The accessory circuit 

may also include a relay, which may turn on when power is supplied through the accessory 

source and may stay off when power is not supplied through the accessory source. The accessory 

circuit may also include an on/off switch, which breaks the connection and shuts off power to the 

rest of the display unit 120. 

[00115] The power distribution unit 244 may direct the power from the power supply 242 

to the other components of the display unit 120 using a plurality of wires and terminal blocks. 

The power distribution unit 244 may contain one or more DC converters to lower or raise the 

voltage supplied by the power supply 242, depending on the voltages required by the components 

of the display unit 120. For example, a car battery power supply may supply a system with a DC 

symmetric voltage of+/- 12 volts. But individual components of the display unit 120 may only 

be rated for +/- 5 volts of DC symmetric voltage. The power distribution unit 244 may use one or 

more terminal blocks to connect the components of the display unit 120 to the power supply. The 

terminal blocks fasten wires to terminals on the displays 210A and 2 10B in order to supply 

potential differences to the displays. The terminal blocks may enable each sub-display to receive 

10 V (+5/-5 symmetric) from the power source unit 240. To hold a wire in place, a terminal 

block may use a spring-cage connection, in which the connecting wire is enclosed in a cage that 

is secured using a spring, a screw connection, in which the wire is held in place using a screw, a 

hybrid connection including screw and spring connections, or another type of connection. 

[00116] Wires may supply a symmetric DC voltage of+/- 12 V to the power distribution 

unit. The DC converters may lower the supplied voltage to+/- 5 V. Then, the terminal blocks 

supply voltages of 10 V to each sub-display. The terminals receiving +5 V, in the circuit 

diagram, are B, D, F, G, I, and K. The terminals receiving -5 V (the ground terminals) are (A, C, 

E, H, J, and, L). 

[00117] The display screens 210A and 2 10B may use LEDs to present content to one or 

more external audiences along the route. The display screens 210A and 210B may comprise 

multiple sub-displays. A sub-display may have a terminal, through which the sub-display may 

receive power serially from the power distribution unit 244. The display screens 210A and B may 
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receive the power after one or more DC converters raise or lower the voltage output from the 

power supply unit 242. For example, each sub-display may receive 10 V (+/- 5 V symmetric) 

from the power distribution unit 244, and the display screens may comprise 12 sub-displays, 

which each receive 5 V from the power source 240. The display screens 210A and 210B may 

receive content for presentation serially from a computing device, such as a mobile phone, 

laptop, or tablet. 

[00118] In FIG. 2B, the input terminals in each of the sub-displays are labeled B, D, F, G, 

I, and K, and receive the voltage supplied by the power distribution unit 244. The ground 

terminals are labeled A, C, E, H, J, and, L. The 12 sub-displays are arranged in a 6x2 grid but 

may be arranged in another configuration. For example, the 12 sub-displays may be arranged as a 

12xl grid, a 4x3 grid, or a 3x4 grid. There may be more than 12 sub-displays, depending on the 

size of the sub-displays used. The LEDs used in the displays 210A and 210B may be, for 

example, SMD 2020 LEDs. 

[00119] The cooling unit 255 prevents the display unit 120 from overheating. The cooling 

unit may include one or more heat sinks, fans, liquid cooling devices, heat pipes, or other cooling 

devices. A cooling unit fan may be able to operate at one or more speeds when the power source 

unit 240 supplies a voltage to the fan. For example, the fan may be able to operate at a fast speed 

or a medium speed. The fan may indicate its speed using one or more LEDs or other visual aids. 

For example, the fan may indicate a fast speed with a red LED, a medium speed with an orange 

LED, or that it is turned off with a blue LED. 

[00120] The controller 220 may direct content to the display screens 2 IOA and 2 10B for 

presentation and may adjust the presented content in response to received data from one or more 

sensors from a sensor unit 230. The controller 220 may include a computing unit 224 and a 

diagnosis unit 228. 

[00121] The sensor unit 230 may include one or more sensors that collect data, such as 

environmental data and context data. The circuit diagram includes a temperature sensor and a 

light sensor, but the sensor unit 230 may include other sensors, including one or more of a 

particle sensor, an air pollution sensor, a humidity sensor, a microphone or noise meter, a 

gyroscope, a GPS, an accelerometer, a camera, a radar system, a light detection and ranging 

(LIDAR) system, or the like. As sensors collect data, they may place the data into one or more 

discrete groups, based on defined ranges of data values. For example, a temperature sensor may 

group temperatures above 60 F into a "high" temperature bucket and temperatures below 60 F 

into a "low" temperature bucket. A light sensor may group measurements of more than 1000 lux 
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as "bright" and of less than 1000 lux as "dark". A light sensor may use one or more LEDs to 

provide a visual representation of the data it receives. For example, the temperature sensor may 

use a black LED to signify a cold temperature, a yellow LED to signify a mild temperature, and a 

red LED to signify a hot temperature. The light sensor may have green and white LEDs, for 

signifying ambient darkness and ambient lightness, respectively. 

[00122] The data collected by the sensors in the sensor unit 230 can be shared with 

municipalities or sold to third-parties. For example, municipalities may be interested in obtaining 

micro-climate and air pollution data so that they can issue severe weather or air quality alerts. 

Ride-share and autonomous vehicle companies, on the other hand, may be interested in obtaining 

camera, radar, or LIDAR data. 

[00123] The computing unit 224 may provide content to the display screens 210A and 

2 lOB for presentation. The computing unit may be a mobile computing device containing a 

mobile operating system (OS), such as an ANDROID® or iOS® operating system. The 

computing unit 224 may be built with a central processing unit (CPU) that operates in low-power 

environments. Because of this, the computing unit may receive a voltage that is lower than the 

voltage supplied by a vehicle battery or accessory circuit. This may be achieved by the one or 

more DC converters from the power source unit 240. The computing unit 224 may include 

storage to store content for presentation or may receive content from an external storage source 

over a network, such as the network 130. The computing unit 224 may connect to multiple sub­

displays within the display screens 2 IOA and 2 lOB using a plurality of serial port connections. 

Data from the computing unit 224 may be transmitted to a sub-display using a serial cable, and 

from that sub-display to additional sub-displays within the display screen. The computing unit 

224 may have one or more connection slots, such as flat cable connection slots, in order to 

transmit data to the display screens 210A and 210B. The computing unit 224 may have one or 

more serial ports for transmitting and receiving data. The computing unit 224 may receive 

information from the sensing unit 230 at the receiving port and use the received information to 

dynamically adjust playback of content. The computing unit 224 may transmit collected data 

from the route to an external application or service. 

[00124] The diagnosis unit 228 enables inspection of the components of the display unit 

120. The diagnosis unit 228 may be a circuit board including terminals that connect in parallel 

with the various components of the display unit 120, in order to measure voltages across the 

components. For example, the diagnosis unit 228 may measure the supplied voltage, the voltage 

across the fan, the power to the computing unit 224, and the voltage across the serial terminals of 
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the computing unit 224. The diagnosis unit 228 may also display the values received from 

sensors within the sensor unit 230, for example, by illuminating LEDs corresponding to the 

received sensor data. For example, the diagnosis unit may illuminate a black LED to signify a 

low temperature reading. 

[00125] The display unit can be attached to the roof-rack of the vehicle. 

[00126] FIGs. 2C-F show multiple views of the display unit 120. FIG. 2C shows an oblique 

view of the display unit 120, as well as a view of electronic components inside the display unit 

120. These electronic components may include the electronic components described in FIG. 2B. 

FIGs. 2D, 2E, and 2F show different views of the exterior of the display unit 120. FIG. 2D 

shows a side view. FIG. 2E shows a front view. FIG. 2F shows an oblique view. 

[00127] FIG. 3 shows an example of a method 300 for displaying media content on the 

vehicle 110. The process is implemented in a system including the vehicle 110 and the display 

unit 120. 

[00128] In a first operation 301, the vehicle 110 is provided comprising a display screen on an 

exterior portion of the vehicle. The display screen may be purchased by or licensed to the owner 

of the vehicle. The display screen may be part of the display unit 120, also including the 

controller 220, the sensor unit 230, the power source unit 240, and the storage unit 250. 

[00129] Next, in a second operation 302, the media content is dynamically selected by the 

controller 220 while the vehicle 110 is travelling along a route. The dynamically selected media 

content may be loaded by the controller onto the display screen via the storage unit 250, or it may 

be streamed from a computing device connected to a network, such as the network 130, and 

electronically coupled to the display screen. Individual content items may be manually selected 

(e.g., selected by the driver, an operator of the vehicle 110, or a passenger) or periodically 

selected (e.g., randomly or from a premade queue) according to a time interval. If individual 

content items are manually selected, they may still dynamically adjust in response to sensor 

events. In addition, the media content may be selected in response to events triggered when the 

display unit receives sensor data. The media content may originate from one or more content 

providers that have purchased one or more time intervals in which the display unit 120 streams 

their content to external audiences along the route. Depending on the route, different media 

content may be loaded into the display unit 120 or streamed by the display unit 120. 

[00130] The controller 220 may select the media based in part on the speed, velocity, or 

acceleration of the vehicle along the route, or environmental or contextual factors along the route. 
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Information on motion, contextual, or environmental factors may be collected by one or more 

sensors within the sensor unit 230. For example, motion information may be collected by an 

accelerometer, a gyroscope, or both. Environmental or contextual factors may be collected by a 

global positioning system (GPS), a light sensor, a particle sensor, a photo or video camera, or 

another sensing device. Contextual factors may include the geographic location of the vehicle, 

the time of day, traffic conditions, ambient lighting, weather conditions, places of interest and 

entertainment venues. Places of interest may include apartments, hotels, museums, restaurants, 

parks, shopping centers, and bars. 

[00131] Next, in a third operation 303, the media content dynamically selected by the 

controller 220 is displayed on the display screen 210. The media content is viewable by an 

audience external to the vehicle 110. The controller 220 directs playback of the dynamic media 

content and may select additional content items after the current content has finished playback. 

The controller 220 may select a piece of media content in response to the collected 

environmental and contextual data. The controller 220 may select content for display based on a 

hierarchy of environmental or contextual data. For example, positioning data may be classified as 

more important than air pollution data or light pollution data. When the vehicle reaches a 

particular landmark or region, an item with content matching the geographic region may be 

selected. The controller may also select based on a weighting of the environmental or contextual 

data. The controller 220 may weight environmental and contextual factors, such as positioning, 

pollution, lighting, traffic, velocity, and other data, and use the weighted factors in an algorithm 

to select content to display, based on the characteristics of the content. Example algorithms used 

to select content may be machine learning algorithms. The controller 220 may predict different 

external audiences corresponding to different sections of the route, according to logged historical 

route data and sensor data from the sensor unit 230. Content items may be matched to the 

predicted external audiences and presented based on their degrees of matching to predicted 

external audiences at different points along the route. For example, in a geographic area that gets 

crowded during rush hour, the controller may select content advertising public transit close to the 

area. Within an area at night containing popular nightlife attractions, the controller 220 may 

select content advertising popular hotels. The controller 220 may select the data based on 

instructions from a content provider, as specified by input instructions through a self-service 

portal for content providers. 

[00132] The controller 220 may modify the playback of media content in response to 

retrieved data in real-time or near real-time. The controller 220 may program specific events to 
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occur in response to receiving data from sensors. For example, the controller 220 may respond to 

a change in acceleration, retrieved from accelerometer or gyroscope data, by changing the speed 

or direction of objects within the content. For example, in response to a vehicle braking sharply, 

an ad displaying moving text may cause the text to bounce or collide with the side of the display 

and sharply reverse direction. In response to pollution or decreased visibility, a content item may 

darken. In response to glare detected by a camera or light sensor, a content item may darken. The 

controller 220 may slow down or speed up playback of a content item when the vehicle moves at 

a faster or slower velocity. 

[00133] FIG. 4 is a diagram of a self-serve portal 400 for content providers. The self-serve 

portal allows a content provider to purchase a content presentation opportunity. The portal may 

allow a provider to upload content for presentation. Once the content is uploaded, the content 

provider may choose date and time ranges in which the content is to be presented. For example, a 

date range may be 8/17/17 - 8/18/17, and a time range within that date range may be 5:00 PM -

11:00 PM. In FIG. 3, one date range and associated time range is presented, but multiple non­

contiguous date and time ranges may be chosen. The content provider may also choose a 

coverage zone bounding an area in which the content is to be presented. The content provider 

may choose one or more coverage zones, which may or may not be contiguous. When 

determining the coverage zone or zones, the content provider may be provided with information 

about the size of the zone, the purchase price for presenting content within the zone, and the size 

of the potential audience that will view the content as it drives along the route. The content 

provider may also choose a method to purchase the content presentation opportunity. The content 

presentation opportunity may be purchased electronically, using a credit card, debit card, 

payment service, or electronic check. The provider may be billed proportionally to the time 

period in which the content is presented, the area, the number of content presentations over the 

duration of the content presentation opportunity, the length and type of content presented, or 

some combination of these factors. 

[00134] FIG. 5 shows an analytics portal 500 that allows content providers to receive data 

about content presentation statistics. The analytics portal 500 may show statistics for content 

groupings, including where the content is being presented and the price charged per piece of 

content in each grouping. The analytics portal 500 may show a distribution of impressions of 

content played during a selected duration. The analytics portal 500 also may designate a time 

period with the largest number of content presentations, a day with the largest number of content 

presentations, the number of vehicles presenting the content, the demographics of the audience 
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being shown the content, and other data. The analytics portal 500 also may present to content 

providers a map showing how many drivers are currently presenting their content as well as the 

locations of the drivers presenting the content. 

[00135] The analytics portal 500 may also display hardware information. The analytics 

portal 500 may display information about the display unit 120, including the type of board, 

screen, fan, and when the display unit 120 was last inspected. The analytics portal may also 

display information about how often the vehicle 110 was driven within a selected time period. 

[00136] FIG. 6 shows multiple views of a mobile application 600 that may be used by a 

driver renting a display unit. The driver may be a commercial vehicle driver, a person with a 

private car who performs ridesharing activities, a taxicab driver, or a bus driver. Upon purchasing 

the display unit, the owner of the vehicle may mount the display unit to his or her vehicle and 

earn money by displaying content to external audiences as he or she drives along a route. The 

mobile application may upload data obtained along the route from the sensors in the display unit, 

which may be seen by content providers. Within the application, a driver may view a total 

amount earned to date, as well as target earnings and methods to earn more money. A driver may 

also be able to report bugs or issues through the application and receive support for dealing with 

the reported issues. 

Cameras 

[00137] As mentioned above, the sensor unit 230 of the display unit 120 can have one or 

more cameras. The cameras can be disposed outside of the display unit 120 (e.g., on the roof or 

roof-rack of the vehicle on which the display unit 120 is installed), or they can be integrated into 

the display unit 120. The cameras can be integrated into the sides or top of the display unit 120. 

In some cases, the cameras can include a camera with a fish-eye lens located in the top of the 

vehicle. Together or separately, the cameras can generate a 360-degree view of the environment 

of the vehicle. 

In some cases, the sensor unit 230 can instead have other types of imaging device 

such as infrared cameras, radar systems, LIDAR systems, or the like. Such imaging devices can 

perform some or all of the same functions described below. 

[00139] The cameras can obtain images or video of the environment of the vehicle. The 

video can provide useful contextual information about (i) demographic groups in particular 

locations at particular times and (ii) advertising impressions. 

[00140] For example, the video can indicate the age, gender, race, or nationality of people 

in the vicinity of the vehicle. Additionally, the video can indicate what clothing those people 
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wear, what products (e.g., backpacks, purses, mobile devices, strollers, vehicles) they use, 

whether they have children or pets, and whether they are in a relationship (e.g., based on whether 

they are holding hands with another person), to name a few examples. 

[00141] Machine learning or computer vision algorithms implemented on the display or a 

remote server can process the video to provide these insights. For example, a machine learning 

algorithm can be configured to predict the age or classify the gender or race of a person in the 

video. A different machine learning or computer vision algorithm can be trained to classify 

products that people in the vicinity of vehicle are carrying. Such a machine learning algorithm or 

computer vision algorithm can classify the products by type (e.g., mobile device, backpack, etc.) 

or by brand (e.g., for products classified as a mobile device, whether the mobile device is an 

Android or Apple device). Other machine learning algorithms can be configured to predict 

whether a person in the video has children, pets, or a partner, e.g., based on the person's physical 

proximity to children, pets, or other people in the video. Still other machine learning algorithms 

can be configured to predict the occupation of a person in the video. Such machine learning 

algorithms can use features like the person's clothing, products, and walking direction to make 

such a prediction. 

[00142] The machine learning algorithms can be supervised, semi-supervised, or 

unsupervised. A supervised machine learning algorithm can be trained using labeled training 

inputs, i.e., training inputs with known outputs. The training inputs can be provided to an 

untrained or partially trained version of the machine learning algorithm to generate a predicted 

output. The predicted output can be compared to the known output, and if there is a difference, 

the parameters of the machine learning algorithm can be updated. A semi-supervised machine 

learning algorithm can be trained using a large number of unlabeled training inputs and a small 

number of labeled training inputs. An unsupervised machine learning algorithm, e.g., a clustering 

algorithm, can find previously unknown patterns in data sets without pre-existing labels. 

[00143] One example of a machine learning algorithm that can perform some of the 

functions described above, e.g., making classifications and predictions based on video data, is a 

neural network. Neural networks can employ multiple layers of operations to predict one or more 

outputs, e.g., the age of a person, from one or more inputs, e.g., frames of video of the person. 

Neural networks can include one or more hidden layers situated between an input layer and an 

output layer. The output of each layer can be used as input to another layer, e.g., the next hidden 

layer or the output layer. Each layer of a neural network can specify one or more transformation 

operations to be performed on input to the layer. Such transformation operations may be referred 
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to as neurons. The output of a particular neuron can be a weighted sum of the inputs to the 

neuron, adjusted with a bias and multiplied by an activation function, e.g., a rectified linear unit 

(ReLU) or a sigmoid function. 

[00144] Training a neural network can involve providing inputs to the untrained neural 

network to generate predicted outputs, comparing the predicted outputs to expected outputs, and 

updating the algorithm's weights and biases to account for the difference between the predicted 

outputs and the expected outputs. Specifically, a cost function can be used to calculate a 

difference between the predicted outputs and the expected outputs. By computing the derivative 

of the cost function with respect to the weights and biases of the network, the weights and biases 

can be iteratively adjusted over multiple cycles to minimize the cost function. Training can be 

complete when the predicted outputs satisfy a convergence condition, such as obtaining a small 

magnitude of calculated cost. 

[00145] Convolutional neural networks (CNNs) and recurrent neural networks can be used 

to classify or make predictions from images or video. CNNs are neural networks in which 

neurons in some layers, called convolutional layers, receive pixels from only small portions of an 

image or video. These small portions may be referred to as the neurons' receptive fields. Each 

neuron in such a convolutional layer can have the same weights. In this way, the convolutional 

layer can detect features, e.g., shapes or edges, in any portion of the input image. 

[00146] RNNs, meanwhile, are neural networks with cyclical connections that can encode 

dependencies in time-series data, e.g., video frames. An RNN can include an input layer that is 

configured to receive a sequence of time-series inputs. An RNN can also include one or more 

hidden recurrent layers that maintain a state. At each time step, each hidden recurrent layer can 

compute an output and a next state for the layer. The next state can depend on the previous state 

and the current input. The state can be maintained across time steps and can capture 

dependencies in the input sequence. Such an RNN can be used to encode times-series features of 

a video. 

[00147] One example of an RNN is a long short-term memory network (LSTM), which 

can be made of LSTM units. An LSTM unit can be made of a cell, an input gate, an output gate, 

and a forget gate. The cell can be responsible for keeping track of the dependencies between the 

elements in the input sequence. The input gate can control the extent to which a new value flows 

into the cell, the forget gate can control the extent to which a value remains in the cell, and the 

output gate can control the extent to which the value in the cell is used to compute the output 

-22-

SEC et al. v. MRI 
SEC Exhibit 1022.1166 

IPR2023-00221



WO 2020/081687 PCT/US2019/056542 

activation of the LSTM unit. The activation function of the LSTM gate can be the logistic 

function. 

[00148] Other examples of machine learning algorithms that can be used to process video 

data are regression algorithms, decision trees, support vector machines, Bayesian networks, 

clustering algorithms, reinforcement learning algorithms, and the like. 

[00149] The demographic information gleaned from the videos can be used to generate 

equivalent or substantially equivalent target and control groups of people. A target group can be a 

group of people who had an opportunity to view an advertisement on a display on a vehicle. A 

control group can be a demographically similar or identical group of people who did not have an 

opportunity to view the advertisement. Companies can measure the effectiveness of the 

advertisement by comparing (i) the engagement of the target group with the product, service, or 

message was that the subject of the advertisement to (ii) the engagement of the control group. 

The measure can be more accurate when the target group and the control group are 

demographically identical or substantially identical. The video collected by the vehicle, which 

can provide detailed demographic information about people in the vicinity of the vehicle, can aid 

in generating these identical target and control groups. 

[00150] The information about products that people use can be used to do targeted 

advertising. For example, if the video data reveals that many people in a particular location at a 

particular time use a particular brand of backpack, the display can advertise other products made 

by the company that makes the brand of backpack. 

[00151] The video can also be used to more accurately measure advertising impressions. 

To that end, the cameras can obtain video of people's faces and gazes. Thereafter, gaze-tracking 

algorithms can be used to process the video data to determine whether people in the vicinity of 

the vehicle actually viewed an advertisement on the vehicle's display. This data can be used to 

more accurately count the number of people who viewed an advertisement. A true count of 

people who viewed an advertisement can be used to compute a more accurate effectiveness 

metric of the advertisement than a count of people who simply had an opportunity to view the 

advertisement but may or may not have actually viewed it. 

[00152] Gaze tracking algorithms can use geometric or statistical techniques to determine 

whether a person is looking a camera. In some cases, the camera may contain a particular type of 

LED that shines a light at the pupil and measures reflections. Geometric techniques can involve 

the use of two or more cameras. Statistical techniques can involve the use of, for example, 

convolutional neural networks trained on a data set comprising video or images of people looking 
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at particular points. Gaze tracking algorithms are discussed in detail at 

https://arxi v.org/ftp/arxi v/papers/1 708/1708.018 l 7 pdf, which is entirely incorporated herein by 

reference. 

[00153] The video can also indicate reactions to advertisements on the display. The 

reactions can be used to optimize the type and form of advertisements that are shown on the 

display. For example, if video indicates that people are more responsive, or more often look at, 

advertisements with red backgrounds than blue backgrounds, the display can show 

advertisements with red backgrounds more often. Other aspects of advertisements, including font 

color, font size, and length, can be optimized in the same way. 

[00154] Responsiveness to advertisements can be measured using one or more facial 

models. The facial models can be configured to predict a person's emotional response to an 

advertisement. For example, the facial models can classify a person as being happy, sad, or angry 

in response to viewing an advertisement. The facial model can use as features the facial features 

or expressions of the person, e.g., laughing, smiling, frowning, or scoffing. The facial model can 

be one of the machine learning algorithms described above, e.g., a neural network. 

[00155] To optimize the type or form of an advertisement, the camera can obtain a large 

set of data comprising various advertisements and corresponding view rates and/or reactions to 

the advertisements. Each advertisement can be defined by a plurality of parameters, e.g., 

background color, font color, font size, length, and the like. Each advertisement can be associated 

with a view rate and a plurality of reactions. This data can be used, for example, to create a 

multiple-regression model or train a machine learning algorithm to optimize the parameters of an 

advertisement. The machine learning algorithm can be any of the machine learning algorithms 

described herein. In some cases, an advertisement selection algorithm can be adjusted or 

retrained as new impression and reaction data becomes available. 

Tracking User Engagement Using Credit Card Identifiers 

[00156] The display unit of FIG. 2 can be installed in taxis that accept credit cards. In 

some cases, a rider may see an advertisement on the display unit as he is entering a taxi and then 

swipe his credit card to pay for the taxi. The business responsible for the advertisement can track 

whether that user then uses that credit card at the business, which can indicate a conversion based 

on the advertisement. 

Use of Mobile Location Data to Track Conversions/Engagements 

[00157] Location-based mobile data can be used to track customer conversions or 

engagements. The display unit can maintain a log of the advertisements it displayed in particular 

-24-

SEC et al. v. MRI 
SEC Exhibit 1022.1168 

IPR2023-00221



WO 2020/081687 PCT/US2019/056542 

locations at particular times. Location data from mobile phones can be used to determine which 

people were in the vicinity of the display at the time and therefore had an opportunity to view the 

display and the advertisement. 

[00158] The mobile data can then be used to determine, for example, if those people, 

within a specified time period, visited a store or other location selling the product or service that 

was the subject of the advertisement on the display. In some cases, other phone data may be 

available. For example, in addition to a person's location, the person's online activity may be 

available. If a person saw an advertisement for a product and then online shopped for that 

product, that may be considered an engagement or a conversion. This location-based and other 

mobile data may be obtained from third-parties, or it can be provided by the user directly to the 

company responsible for the advertisement. This method of determining customer engagement 

can be used in conjunction with any of the other methods described herein. 

[00159] FIG. 8 shows a second implementation of the display unit. As depicted in FIG. 8, 

the display unit can have a length of at least about 0.7 meters (m), 0.8 m, 0.9 m, 1.0 m, 1.1 m, 1.2 

m, 1.3 m, 1.4 m, 1.5 m or more. In one implementation, the display unit can have a length of 

1.182 m. The display unit can have a height of at least about 0.1 m, 0.2 m, 0.3 m, 0.4 m, 0.5 m, or 

more. In one implementation, the display unit can have a height of 0.372 meters. The display unit 

can have a width of at least about 0.05, 0.1, 0.15, 0.2 meters. In one implementation, the display 

unit can have a width of O. 12 meters. 

[00160] The display unit can have a thin bezel such that the screens of the display unit 

occupy 80-100% of the largest faces of the display unit. In one implementation, the screen can 

have a length of 1.120 m and a height of 0.320 m. The screen can be a unitary piece, or it can be 

made of several panels. For example, the screen can be made of 2, 3, 4, 5, 6, 7, 8, 9, 10 or more 

panels of equal or unequal size. 

[00161] The display unit can be configured to attach to the bars of a standard roof rack. 

Computer systems 

[00162] The present disclosure provides computer systems that are programmed to implement 

methods of the disclosure. FIG. 7 shows a computer system 701 that is programmed or 

otherwise configured to process various types of data collected from sensors and dynamically 

select content for display by the display unit. The computer system 701 can regulate various 

aspects of data collection, prediction, and content selection of the present disclosure, such as, for 

example, storing data from sensors, storing content, and selecting data for presentation. The 

computer system 701 can be an electronic device of a user or a computer system that is remotely 
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located with respect to the electronic device. The electronic device can be a mobile electronic 

device. 

[00163] The computer system 701 includes a central processing unit (CPU, also "processor" 

and "computer processor" herein) 705, which can be a single core or multi core processor, or a 

plurality of processors for parallel processing. The computer system 701 also includes memory 

or memory location 710 (e.g., random-access memory, read-only memory, flash memory), 

electronic storage unit 715 (e.g., hard disk), communication interface 720 (e.g., network adapter) 

for communicating with one or more other systems, and peripheral devices 725, such as cache, 

other memory, data storage and/or electronic display adapters. The memory 710, storage unit 

715, interface 720 and peripheral devices 725 are in communication with the CPU 705 through a 

communication bus (solid lines), such as a motherboard. The storage unit 715 can be a data 

storage unit (or data repository) for storing data. The computer system 701 can be operatively 

coupled to a computer network ("network") 730 with the aid of the communication interface 720. 

The network 730 can be the Internet, an internet and/or extranet, or an intranet and/or extranet 

that is in communication with the Internet. The network 730 in some cases is a 

telecommunication and/or data network. The network 730 can include one or more computer 

servers, which can enable distributed computing, such as cloud computing. The network 730, in 

some cases with the aid of the computer system 701, can implement a peer-to-peer network, 

which may enable devices coupled to the computer system 701 to behave as a client or a server. 

[00164] The CPU 705 can execute a sequence of machine-readable instructions, which can be 

embodied in a program or software. The instructions may be stored in a memory location, such 

as the memory 710. The instructions can be directed to the CPU 705, which can subsequently 

program or otherwise configure the CPU 705 to implement methods of the present disclosure. 

Examples of operations performed by the CPU 705 can include fetch, decode, execute, and 

writeback. 

[00165] The CPU 705 can be part of a circuit, such as an integrated circuit. One or more other 

components of the system 701 can be included in the circuit. In some cases, the circuit is an 

application specific integrated circuit (ASIC). 

[00166] The storage unit 715 can store files, such as drivers, libraries and saved programs. 

The storage unit 715 can store user data, e.g., user preferences and user programs. The computer 

system 701 in some cases can include one or more additional data storage units that are external 

to the computer system 701, such as located on a remote server that is in communication with the 

computer system 701 through an intranet or the Internet. 
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[00167] The computer system 701 can communicate with one or more remote computer 

systems through the network 730. For instance, the computer system 1101 can communicate 

with a remote computer system of a user (e.g., a member of the external audience). Examples of 

remote computer systems include personal computers (e.g., portable PC), slate or tablet PC's 

(e.g., Apple® iPad, Samsung® Galaxy Tab), telephones, Smart phones (e.g., Apple® iPhone, 

Android-enabled device, Blackberry®), or personal digital assistants. The user can access the 

computer system 1 101 via the network 730. 

[00168] Methods as described herein can be implemented by way of machine (e.g., computer 

processor) executable code stored on an electronic storage location of the computer system 701, 

such as, for example, on the memory 710 or electronic storage unit 715. The machine executable 

or machine-readable code can be provided in the form of software. During use, the code can be 

executed by the processor 705. In some cases, the code can be retrieved from the storage unit 

715 and stored on the memory 710 for ready access by the processor 705. In some situations, the 

electronic storage unit 715 can be precluded, and machine-executable instructions are stored on 

memory 710. 

[00169] The code can be pre-compiled and configured for use with a machine having a 

processer adapted to execute the code or can be compiled during runtime. The code can be 

supplied in a programming language that can be selected to enable the code to execute in a pre­

compiled or as-compiled fashion. 

[00170] Aspects of the systems and methods provided herein, such as the computer system 

701, can be embodied in programming. Various aspects of the technology may be thought of as 

"products" or "articles of manufacture" typically in the form of machine ( or processor) 

executable code and/or associated data that is carried on or embodied in a type of machine 

readable medium. Machine-executable code can be stored on an electronic storage unit, such as 

memory (e.g., read-only memory, random-access memory, flash memory) or a hard disk. 

"Storage" type media can include any or all of the tangible memory of the computers, processors 

or the like, or associated modules thereof, such as various semiconductor memories, tape drives, 

disk drives and the like, which may provide non-transitory storage at any time for the software 

programming. All or portions of the software may at times be communicated through the 

Internet or various other telecommunication networks. Such communications, for example, may 

enable loading of the software from one computer or processor into another, for example, from a 

management server or host computer into the computer platform of an application server. Thus, 

another type of media that may bear the software elements includes optical, electrical and 
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electromagnetic waves, such as used across physical interfaces between local devices, through 

wired and optical landline networks and over various air-links. The physical elements that carry 

such waves, such as wired or wireless links, optical links or the like, also may be considered as 

media bearing the software. As used herein, unless restricted to non-transitory, tangible 

"storage" media, terms such as computer or machine "readable medium" refer to any medium 

that participates in providing instructions to a processor for execution. 

[00171] Hence, a machine readable medium, such as computer-executable code, may take 

many forms, including but not limited to, a tangible storage medium, a carrier wave medium or 

physical transmission medium. Non-volatile storage media include, for example, optical or 

magnetic disks, such as any of the storage devices in any computer(s) or the like, such as may be 

used to implement the databases, etc. shown in the drawings. Volatile storage media include 

dynamic memory, such as main memory of such a computer platform. Tangible transmission 

media include coaxial cables; copper wire and fiber optics, including the wires that comprise a 

bus within a computer system. Carrier-wave transmission media may take the form of electric or 

electromagnetic signals, or acoustic or light waves such as those generated during radio 

frequency (RF) and infrared (IR) data communications. Common forms of computer-readable 

media therefore include for example: a floppy disk, a flexible disk, hard disk, magnetic tape, any 

other magnetic medium, a CD-ROM, DVD or DVD-ROM, any other optical medium, punch 

cards paper tape, any other physical storage medium with patterns of holes, a RAM, a ROM, a 

PROM and EPROM, a FLASH-EPROM, any other memory chip or cartridge, a carrier wave 

transporting data or instructions, cables or links transporting such a carrier wave, or any other 

medium from which a computer may read programming code and/or data. Many of these forms 

of computer readable media may be involved in carrying one or more sequences of one or more 

instructions to a processor for execution. 

[00172] The computer system 701 can include or be in communication with an electronic 

display 735 that comprises a user interface (El) 740 for providing, for example, content providers 

to view analytics. Examples of ET's include, without limitation, a graphical user interface (GET) 

and web-based user interface. 

[00173] Methods and systems of the present disclosure can be implemented by way of one or 

more algorithms. An algorithm can be implemented by way of software upon execution by the 

central processing unit 705. The algorithm can, for example, use sensor data to select content for 

presentation. 
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[00174] While prefeITed embodiments of the present invention have been shown and 

described herein, it will be obvious to those skilled in the art that such embodiments are provided 

by way of example only. It is not intended that the invention be limited by the specific examples 

provided within the specification. While the invention has been described with reference to the 

aforementioned specification, the descriptions and illustrations of the embodiments herein are not 

meant to be construed in a limiting sense. Numerous variations, changes, and substitutions will 

now occur to those skilled in the art without departing from the invention. Furthermore, it shall 

be understood that all aspects of the invention are not limited to the specific depictions, 

configurations or relative proportions set forth herein which depend upon a variety of conditions 

and variables. It should be understood that various alternatives to the embodiments of the 

invention described herein may be employed in practicing the invention. It is therefore 

contemplated that the invention shall also cover any such alternatives, modifications, variations 

or equivalents. It is intended that the following claims define the scope of the invention and that 

methods and structures within the scope of these claims and their equivalents be covered thereby. 
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CLAIMS 

WHAT IS CLAIMED IS: 

1. A method for displaying media content on a vehicle, comprising: 

PCT/US2019/056542 

(a) providing said vehicle comprising a display screen on an exterior portion of said 

vehicle; 

(b) dynamically selecting said media content while said vehicle is travelling along a 

route; and 

(c) displaying said media content dynamically selected in (b) on said display screen. 

2. The method of claim 1, wherein said display screen is part of a display unit mounted on 

said exterior portion of said vehicle, which display unit comprises one or more members selected 

from the group consisting of a global positioning system (GPS), a wireless transmitter, a wireless 

receiver, an optical sensor, an audio sensor, an accelerometer, and a gyroscope. 

3. The method of claim 2, wherein said optical sensor is a camera or video unit. 

4. The method of claim 2, wherein said optical sensor is a particle sensor. 

5. The method of claim 1, wherein in (b), said media content is dynamically selected at least 

in part on (i) a speed, velocity or acceleration of said vehicle along a route, or (ii) contextual or 

environmental factors along said route. 

6. The method of claim 5, wherein said contextual factors include a geographic location of 

said vehicle along said route. 

7 . The method of claim 5, wherein said contextual factors include a time of day in which 

said vehicle is travelling said route. 

8. The method of claim 5, wherein said environmental factors include traffic conditions or 

ambient lighting along said route. 

9. The method of claim 1, wherein said vehicle comprises a roof rack, and wherein (a) 

comprises fixing said display screen to said roof rack. 

10. The method of claim 5, wherein said environmental factors include weather conditions 

along the route. 

11. The method of claim 5, wherein said contextual factors include places of interest along 

said route. 

12. The method of claim l 1, wherein places of interest include apartments, hotels, museums, 

parks, shopping centers, restaurants, and bars. 

13. The method of claim 5, wherein said contextual factors include entertainment events 

happening in a vicinity of the route. 
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14. The method of claim 1, wherein along said route, said vehicle undergoes a change in 

velocity or acceleration, and wherein said media content is dynamically adjusted in response to 

said change in velocity or acceleration. 

15. The method of claim 14, wherein along said route, said vehicle stops. 

16. The method of claim 1, further comprising using a sensor to collect audio or video data 

along said route, and using said audio or video data to dynamically select said media content. 

17. The method of claim 16, wherein said sensor captures a multi-angle video of conditions 

along said route. 

18. The method of claim 17, wherein said conditions are route conditions. 

19. The method of claim 1, further comprising using a sensor to collect geographic data along 

said route, and using said geographic data to dynamically select said media content. 

20. The method of claim I, further comprising using one or more sensors to collect 

environmental data. 

21. The method of claim 20, wherein said environmental data includes data indicative of 

visibility along said route. 

22. The method of claim 21, further comprising adjusting said media content in response to 

said change in visibility. 

23. The method of claim 20, further comprising determining one or more environmental 

conditions from said environmental data, and adjusting said media content in response to said 

environmental conditions. 

24. The method of claim 23, wherein said one or more environmental conditions includes air 

pollution or light pollution. 

25. The method of claim 1, further comprising logging information along said route. 

26. The method of claim 1, further comprising logging demographic information along said 

route. 

27. The method of claim 26, wherein said demographic information includes a number of 

passengers along said route. 

28. The method of claim 26, wherein said demographic information includes video of 

pedestrian or vehicle traffic along said route. 

29. The method of claim 1, wherein said content is dynamically selected using a machine 

learning algorithm. 
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30. A system for displaying media content on a vehicle, comprising: 

a display screen mountable on an exterior portion of said vehicle; and 

a controller operatively coupled to said display screen, wherein said controller is 

programmed to (i) dynamically select said media content while said vehicle is travelling along a 

route; and (ii) direct said media content dynamically selected in (i) to be displayed on said 

display screen. 

3 1. The system of claim 30, wherein said controller is programmed to dynamically select said 

media content based at least in part on (i) a speed, velocity or acceleration of said vehicle along a 

route, or (ii) contextual or environmental factors along said route. 

32. The system of claim 30, further comprising a sensor for collecting audio or video data 

along said route. 

33. The system of claim 32, wherein the sensor is a multi-angle camera. 

34. The system of claim 30, further comprising a logging module for storing information 

collected along said route. 

35. The system of claim 30, further comprising a sensor for determining the velocity and 

acceleration of the vehicle along said route. 

36. The system of claim 30, wherein the media content is selected from content stored on an 

online portal. 

37. The system of claim 36, wherein the online portal is configured to permit content 

providers to upload content. 

38. The system of claim 36, wherein the online portal is configured to permit content 

providers to choose a time interval in which to display content. 

39. The system of claim 36, wherein the online portal is configured to permit content 

providers to choose how often the content is played back. 

40. The system of claim 36, wherein the online portal is configured to permit content 

providers to choose a bounded area in which media content playback occurs. 

41. The system of claim 30, wherein the system communicates with connected devices using 

Wi-Fi and Bluetooth. 

42. A method for determining an impression, comprising: 

(a) displaying media content on a screen during a first time period; 

(b) obtaining, using a camera, video of a subject adjacent to said screen; and 

(c) processing said video, using a gaze-tracking algorithm, to determine whether said 

subject looked at said screen during said time period. 
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43. The method of claim 42, wherein said screen is disposed on a vehicle. 

44. The method of claim 42, wherein said camera is integrated into said screen. 

45. The method of claim 42, wherein said gaze-tracking algorithm comprises a machine 

learning algorithm. 

46. The method of claim 45, wherein said machine learning algorithm comprises a 

convolutional neural network. 

47. The method of claim 42, wherein said gaze-tracking algorithm uses geometric techniques. 

48. The method of claim 42, further comprising, repeating (a) to (c) for a plurality of subjects 

other than said subject and computing an impression rate for said media content. 

49. A method for determining a rate of engagement by a target group, comprising: 

(a) displaying media content on a display screen at a first time at a first location; 

(b) determining, using mobile phone data, one or more subjects who were within a 

specified distance of said first location at said first time, which one or more subjects comprise 

said target group; 

(c) tracking, using said mobile phone data, a subset of said target group to a second 

location indicative of an engagement associated with said media content; and 

( d) determining said rate of engagement by processing a size of said subset and a size of 

said target group. 

50. The method of claim 49, wherein said display screen is on or mounted to a vehicle. 

51. The method of claim 49, wherein said tracking is performed within a specified time of 

said first time. 

52. The method of claim 51, wherein said specified time is at most one week. 

53. A system for determining an impression, comprising: 

a display screen mountable on an exterior portion of a vehicle, which display screen is 

configured to display media content during a first time period; 

a camera configured to obtain video of a subject adjacent to said display screen; and 

a controller operatively coupled to said display screen, wherein said controller is 

programmed to process said video, using a gaze-tracking algorithm, to determine whether said 

subject looked at said display screen during said time period. 
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54. A system for determining a rate of engagement by a target group, comprising: 

a display screen mountable on an exterior portion of a vehicle, which display screen is 

configured to display media content at a first time at a first location; 

(b) determining, using mobile phone data, one or more subjects who were within a 

specified distance of said first location at said first time, which one or more subjects comprise 

said target group; 

(c) tracking, using said mobile phone data, a subset of said target group to a second 

location indicative of an engagement associated with said media content; and 

(d) determining said rate of engagement by processing a size of said subset and a size of 

said target group. 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/US19/56542 

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article l 7(2)(a) for the following reasons: 

I. D Claims Nos.: 
because they relate to subject matter not required to be searched by this Authority, namely: 

2. D Claims Nos.: 

3. □ 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 

Claims Nos.: 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive 
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fee must be paid. 

Group I: Claims 1-41 are directed towards a method and system for displaying media content on a vehicle. 
Group II: Claims 42-48 & 53 are directed towards a method and system for determining an impression. 
Group Ill: Claims 49-52 & 54 are directed towards a method and system for determining a rate of engagement by a target group. 

•••-continued in last supplemental box-• .. 

\. □ 
2. □ 

3. □ 

4. ~ 

As all required additional search fees were timely paid by the applicant. this international search report covers all searchable 
claims. 

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of 
additional fees. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 

No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted 
to the invention first mentioned in the claims; it is covered by claims Nos.: 

Group I: 1-41 

Remark on Protest □ 
□ 
□ 

The additional search fees were accompanied by the applicant's protest and, where applicable, the 
payment of a protest fee. 

The additional search fees were accompanied by the applicant's protest but the applicable protest 
fee was not paid within the time limit specified in the invitation. 

No protest accompanied the payment of additional search fees. 
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IPC - H04W 4/23, 4/44; G06Q 30/02 (2020.01} 

CPC - H04W 4/23, 4/44; G06Q 30/0266, 30/0265; H04L 67/12 

According to International Patent Classification (!PC) or to bo\h national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

See Search History document 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
See Search History document 

Electronic data base consulted during the international search (name of data base and, where practicable, search tenns used) 
See Search History document 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X US 2014/0052537 A1 (MODOOH INC.) 20 February 2014; paragraphs [0077], [0082], [0084), 1-3, 5-8, 25-27, 30-31, 
--- [0085], [0094], [0120]-[0126]. 34, 36-41 
y -------

4, 9-24, 28-29, 32-33, 35 

y US 2018/0053215 A1 (VENIAM, INC.) 22 February 2018; paragraphs [0050], (0237]-[0239], 4, 10, 14-15, 19-24, 29, 
{0384]. 32-33, 35 

y US 2012/0290394 A1 (SHAPIRO, K. et al.) 15 November 2012; paragraph [0045]. 9 

y US 2018/0032997 A1 (GORDON, G. et al.) 01 February 2018; paragraphs [0346], [0347], 11-13 
{0379], [0386], {0401}, [0588}. 

y US 2013/0129149 A1 (NANDAKUMAR, P. et al.) 23 May 2013; paragraphs (0070], [0080]. 16-18, 28 

y TW 201526638 A (OTOBRITE ELECTRONICS INC) 01 July 2015; see machine translation. 17-18, 33 

□ Further documents are listed in the continuation of Box C. □ See patent family annex. 

* Special categories of cited documents: "T" later document published after the international filing date orcferiority 
"A" document defining the general state of the art which is not considered date and not in conflict with the aph'ication but cited to un erstand 

to be of particular relevance the principle or theory underlying t e invention 

"D" document cited by the applicant in the international application "X" document of particular relevance; the claimed invention cannot be 
"E" earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step 

filing date when the document is taken alone 

"L" document which mah throw doubts on priority claim(s) or which "Y" document of particular relevance; the claimed invention cannot 
is cited to establish t e lublication date of another citation or other be considered to involve an inventive step when the document is 
special reason ( as speci ed) combined with one or more other such documents, such combination 

"O" document referring toan oral disclosure, use, exhibition orother means being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later than 
the nri.nri.tv date claimed 

"&" document member of the same patent family 

Date of the actual completion of the international search Date of mailing of the international search report 

04 February 2020 (04.02.2020) 27 FEB 2020 
Name and mailing address of the ISA/US Authorized officer 
Mail Stop PCT, Attn: ISNUS, Commissioner for Patents Shane Thomas 
P.O. Box 1450, Alexandria, Virginia 22313-1450 
Facsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300 
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INTERNATIONAL SEARCH REPORT 

-•••-continued from Box No. Ill Observations where unity of invention is lacking_ ... _ 

International application No. 

PCT /US 19/56542 

The inventions listed as Groups 1-111 do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule 
13.2, they lack the same or corresponding special technical features for the following reasons: 

The special technical features of Group I include at least providing said vehicle comprising a display screen on an exterior portion of said 
vehicle; dynamically selecting said media content while said vehicle is travelling along a route, which are not present in Groups 11-111. 

The special technical features of Group II include at least obtaining, using a camera, video of a subject adjacent to said screen; and 
processing said video, using a gaze-tracking algorithm, to determine whether said subject looked at said screen during said time period, 
which are not present in Groups I and Ill. 

The special technical features of Group Ill include at least determining, using mobile phone data, one or more subjects who were within a 
specified distance of said first location at said first time, which one or more subjects comprise said target group; tracking, using said 
mobile phone data, a subset of said target group to a second location indicative of an engagement associated with said media content; 
and determining said rate of engagement by processing a size of said subset and a size of said target group, which are not present in 
Groups 1-11. 

The common technical features shared by Groups 1-111 are a method and system, comprising: displaying media content on a screen; and 
tracking engagement associated with the media content. 

However, these common features are previously disclosed by US 2016/0093136A1 to BALLY GAMING INC. (hereinafter "Bally"). Bally 
discloses a method and system, comprising: displaying media content on a screen and tracking engagement associated with the media 
content (a system and method includes capturing images of the player's gaze with a camera while displaying a plurality of reference 
symbols at locations on the display during serial display of game video content; Abstract). 

Since the common technical features are previously disclosed by the Bally reference, these common features are not special and so 
Groups 1-111 lack unity. 
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Espacenet - search results 

Espacenet 

JP2006032890A CLOSED LOOP CIRCULATING RADIATOR AND SCREEN MODULE USING SAME 

Applicants: METAL IND RES & DEV CT 

Inventors: HUANG TSUNG-WEN,LAI CHYI-LANG 

Classifications: 

IPC H01L23/467; H05K7/20; 

CPC H05K7/206 {EP); 

Priorities: TW93121717 A 2004-07-21 

Application: JP2006032890A2004-12-08 

Publication: JP2006032890A 2006-02-02 

Published as: JP2006032890A;TW200605758A; US2006018093A1 

CLOSED LOOP CIRCULATING RADIATOR AND SCREEN MODULE USING SAME 

Abstract 

Page 1 of 1 

<P>PROBLEM TO BE SOLVED: To provide a closed loop circulating radiator which efficiently radiates a heating value 

generated in a housing and reduces inside and outside temperature differences, and a screen module of a liquid crystal 

screen module or the like using the closed loop circulating radiator. <P>SOLUTION: A portion between an upper outlet 

7 of a housing 2 and a lower inlet 8 of the housing 2 is communicated by means of a metal duct 3, and a closed loop 

thermal circulation is formed by the housing 2 and the metal duct 3. And, gas (refrigerant) filled in the housing 2 is 

circulated through the metal duct 3 and there is effectively and outside radiated a heat which is generated in the housing 

2 by plural radiation fins 5 formed around the metal duct 3. With respect to a closed loop radiation circulating path, one 

piece or plurality may be sufficient. <P>COPYRIGHT: (C)2006,JPO&NCIPI 

https://worldwide.espacenet.com/patent/search/family/035656903/publication/JP2006032890A?q=pn%20any%20%22jp2006032... 8/12/2020 
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PROBLEf\~ TO BE SOLVED: To provide a liquid crystal display device in which 
temperature increase is prevented by cooling a liquid crystal panel and a polarizing 
plate with a cooling liquid and which device can be efficiently cooled with a simple 
structure. SOLUTION: A container is disposed on the optical axis of the light from a 
light source. Tl1e container has an insert port where a liquid crystal panel can be 
inserted and has a window on each face in the entrance side and exit side for light, with 
each window covered with a first or second polarizing plate . .After the liquid crystal 
panel is inserted into t11e container, the insert port is closed and sealed to form a space 
in the container by the first and second polarizing plates and the aforementioned 
sealing means. Then a light- transmitting cooling medium is injected into the space to 
absorb the heat generating in the liquid crystal panel and polarizing plates and to 
radiate the heat to the outside through the container. 

https:/ /worldwide.espacenet. com/publicationDetails/biblio?CC= JP&NR =2002006282A&K... 9/1/2017 

SEC et al. v. MRI 
SEC Exhibit 1022.1202 

IPR2023-00221



Espacenet - Bibliographic data Page 2 of 2 

l~ ffil~· t~-~~~~i,· I ·~SS-.i>1ffll<RSS~'ffil<,_<S,.&1,1; ' 

~ ! 
~ J 

_,,_ ____ ~------~ -

https://worldwide.espacenet.com/publicationDetails/biblio?CC=JP&NR=2002006282A&K. .. 9/1/2017 

SEC et al. v. MRI 
SEC Exhibit 1022.1203 

IPR2023-00221



(19) 13 *'~JtfWfff ( J P) 

(51) Int.Cl. 1 

G02F 

G09F 

H04N 

(21)1:1:il.tcffi:~ 

(22)tlllitB 

(57) (~~] 

1/13 
1/1333 
9/00 

5/74 

ffijrjfi"l~ 

505 

304 
360 

itfWi2000-192361( P2000-192361) 

.!Jl@tl2{p 6 JI 2713 (2000. 6. ?.7) 

( ~Jlf!] ittfsJ ct-1v &t/i~ x:t&:-i- l4it!Httt= J: I) ri'rt;IJT 
0 C: c c'iMJ:.#-i-lWl{, i:r>-:>m[~~filJJvtc·:x1JI¥1'l < {ii 
WT 0,:. .t iJ•c·~ 0ms8s~JF~~~Wf:'!tT 0 ◊ 
( ffiR:~fl] x;V)j{iJ• GOJxOJ7tQ!tJ:.l;:%Z*-i-i!'i2.~ L, 

C: OJ.%Z*t=ttiila~rct,Jv-i-fE'1J.,_nJn~~tl¥A□ -i-(Fmx. 0 c 
c U;:, 3/cOJJ.-.!Mf!W:BJ:tl1±1!1Jtf.WH=OOL -C -ftL-f't1.S&'.-i­
%nlt L, ~~-i- -z-.n-f':i1.ffi 1 . ffi 2 OJfm3c:r&:c·¥;<· J: :i 
C: -t 0 o £. t::. %Z* t;:ma~J, .:t, 1v-i-tl¥ AL t::. fit, tl¥ AD -i­
¥; ~ •c·tttl: L, ffi 1 , ffi 2 OJfm3c;ff:t&tFWJic!1il::.~fll= 
J: .-:, -C %Z*r-kl$l;:@Fs'i-i-%nlt L, ,:. OJ@Fs'ir-kll=~3ctii4i 
wg~-i-i±A L -c, ma~J ,.:t,Jv-'?ffl:rtt&:l::JE~T 0 ~~ 
!NIN L , ~ G t=.%Z*-i-1r L -C :$'~$A..~ -i- :ttd:i:T 0 o 

FI 
C02R 

G09P 

H0-1N 

-~-* 

(11) !ffioifl:HWi~l'lHi-ls} 

*iJJ2002-6282 
( P2002 -628?.A) 

(43)~ifflB 'Jl.@t14~ 1 jj 9 !3(?.002. 1. 9) 

f-'?J-~ a ( ~:1j) 

1/13 ti O 5 2H088 
1/1333 2H089 
9/00 304B 5COb8 

360Z 5G43ti 
5/74 n 

*•* m!I*Jfi OJI( 6 OL (~ 5 JU 

(71)1:filmA 000003073 

~;it~~~ 

JIC§(fflWg~illf-Tl==I 1.ffi, l ~ 

(7?,) ffilJJ:# ttI* ~ff 

~~~~$1Jm~-f§93~?.~ ~ 
;i.'t~tl:~~~I~j);J 

(7 4) ftm!A 100083161 

#fl!!± :91.JII #!:im 

.JJ 

SEC et al. v. MRI 
SEC Exhibit 1022.1204 

IPR2023-00221



[ t"'FfHi* 0) ielffl l 
rnn*JJO ] 3/{;VJJU::' c:. 0)3/{;w}:0)3/{;f[Ll:J::J!'icfjl'2:' ht-: 

ift~J \ ;:j\Jv, &Ufilc.3/cfdJJ::.O)~a8aJ q,,J..<7)},JJt{IDJ&Z.F 
tt!lltf!!Ut::--ch.-f.hil'icfjl'2:'ttt_::ffi 1 , ffi 2 ~3/c:f'JH.·~T -ti 
iftJla*jy;~jjl·('~-:, --C, 
WJ!all!El!J::.t::J!'icfjl '2:' :t1., WI!c.ift~J ,-t,1v ~fi!J J .. nJ'li~~filI 
AD~ f!ffi i.. -IS t t U::, 1Ji1 ic.AMf!l!J.:b J: rf" ttMffiU t:: ffif L 
--c -fh.-f"hm~JBftlt L' }.JJtf!!UO)JE'-N.Utt!llt{!tlJO)m~ -f 
:t1.-f'h1Ji1!c.ffi 1 . ffi 2 O)ffl:3/{;;f!i•c-B<" J: :3 t:: Lt-::~n 
t, 
WJ!c.~nt::1ruic.~a~.1,;t,1J...~fi!JA Lt-::f£L Wiic.filIJ-. □ ~ 

B('ft1l::.=¥-ffe9:t, 
IJfj !c.~nl::fi!J A '2:' ht-: ifta8al , .t, Jv ~ {ll'.jjl~/lt) T 0 ¥ I"&: 
t, 
lruilc.ffi 1 , ffi 2 O)fj3/{;;f!i&lF1JrJ~cft1l::.=¥-f9:t::J:-:, --C fBftlt 
'2:' h0 WJic.~nO)rq$~Fa'1t::iiJ.. '2:'ht-:~3/c1f1:{~t;(]f.ll~ 
t~~fFmL~c:.t~~~cT-ti~~*jy;~fjlo 
[ if*rJf 2 l WJ!c.~n!:J:, filc.1~t;(]f.ll ~O)Ml'tflt$.':fU:: 

J: -ti~tl$.':1t~IIJklRi"""-1SEE:1J#~fFmi..t-: c:. !:: ~1"'Fui !:: T 
-ti if*JJf 1 icixO)ffta~*--'-'F~fjlo 
[ffl*rJ3 l WJ!c.~n(7JitK=¥-r&:i:J:, li!1ttmJFs<:·ftlto 

C:. !:: ~*Hlic T-t> ffl>f<Jj'f 1 !c.ixO)ifta8a*jy;~fjlo 
rnt>f<JJl:4] lruilC."ll'ia~}\;f,JvtL C:.O)~a8al'\::t,,H::fg; 

%~i~imi""" o 7- 7"JJ..·~ilmi.., c:. ifJ7- 7·';v t iftJla1,;t, 
1vO)~i:;$~Wiic.it1l::.=¥-f'l!:<:•ufil5E L.t-::c:. t ~1~~.t T -IS 
ff*J!'i 1 !c_il/;O)~B8B*jy;~fjl 0 

r !t>I<rJ 5 l 1ruic.~nu, ~~~ttO) r□:11, 1:ttf-J. '(·ftxfB 
'2:'h, ,fO)p;J$(::filcitta8aHt,Jv7j>fi!J}-.'2:'hf-::!:: ~, ia 
a8a1,.t,,vifJf!!Uffif ~:stt'lT 0f1Iftl#!/lt)ffl0) tf 1 ~ii-~ fflftlt 
L --C ~ -IS c:. t ~ ~~ t T -IS ~f>f<JJf 1 ictx O)iftJla*jy;~ 
fjlo 
rnt>1<rJ 6 l 3/cVJlln· t:, o):3/{;0)3/cftJ::. t= J!'icfjl '2:' h0 ~a~ 

1,;t,,vt, 
WI!c.ifta~F\ i,J v t= fg; {!} ~ ~imT -ti t-: /l1') • WJlc~a8al q, JV 
t::11\si:. Lt-: 7- 7·°Jv t , 
IJrJ!c.3/cfEl!J::.O)ifta~l'\;f,JvO)}-.:!lJtf!l.lJ&vtttMf!IJJ(;:-ftLf:''h 
J!'icitl'2:' h 0 ffi 1 , ffi 2 ii3/c;f!i t , 
1ruiall!El!J::.t::J!'icfjl '2:' :t1., 1ruic.ia~1 ,-t,1v ~fi!J J-. nJ'li~~filI 
J-.□ ~fiffii..-lS t t U::, 1Ju!cJJtf!!.U:BJ:tFtt!lltf!!U(::ffifL 
--c -fh.-f'hm~JBftlt L' J-.Mf!l!JO)~Ez.tl::Mf!IJJO)m~ --ch 
.-f'hlJrJlC:ffi 1 , ffi 2 O)fj3/{;;jji'(·~ (' J: :3 i:: Lt-::~n t , 
WJ!c.~nt::1ruic.~a~.1,t,1J...·~ :tilt A Lt-::f&, WiicfilIJ-. D ~ 
~<-·t t tt::, WJ!c.Wa8a1,;t,1vtfilc:T-fJvO)msii.'m 
~ ufil5ET 0 li!1tfi1Dlfr t , 
WJ!C:ffi 1 , ffi 2 O)fj3/{;;f!l[&tlWJlcli!ftfruHlf/t::J:-:, --C fgftlt 
'2:' h-lS lruilC.~ncJ)p;J$~Fa'1(::i±A '2:' tLt-:~3/{;'f1:l#t;(]f.ll~ 
t ' 
WI!c.{~t;(]f.llftO)iJNtfft'.3t1tt:: J: 0 ~ff'.3t1t ~ IIJkJfx'.i""" 0 t-:= 
/lt), 1JiJilC:~nt::i~itt-::EE:1J#t. 
WJ!c.~nO)~~>'Hmt=mcttti""" o t-:/lt)O):h1:~;f!i t ~ ~ fFm L 

( 2 ) ~~2002-6282(P2002-6282A) 

t-:=c:. t ~1~~ti"""oilid3a*~~fjlo 
[ ?EBJJO)H~~fJlBJJ] 
[0001] 
[ ?EBJJ0)5T -1Sixffi-5J'·ff l *?EBJJtL fft~*jy;*-y~~ 

ffl L--C 7.. 7 1) -✓ l::.t=ff:~O)~{* ~:tst~T 0 iaa8a*jy;~ 
fjl(;:{~ IJ , 1~(=Hta8a*~~-yO){c%tfl~@':t::lffli""" -IS b 0)--C' 
So◊ 
[0002] 
[ fl't*O)ixffi] {it*O)ifta~*--'-'F~@': !:: L --C, i&a8a 7°0 V' 

x. 7 -5JiJ'f.S 0 -ffi., ,f O);j'IJJx.~1215 , 1216 ~~!w'. LX!~BJI 
T6 o 1215 jj:lji;jji5tO)jfta~7°D~) x. 7-Y<:·S '), 3/cWH 
fp t;, 0)3/{; ~ 1) 7 v 7 -51 2 --C'@t L , $y~j!f~)'~~:w;O) 
~~3/c~7 1 Jv-Y 3<:-~*L, :1 Y7">-itv :,,,::Z-4&r.F 
lJ v-v Y ;( 5 ~-fr L --C~Jla1,.t,1v 6 t::fill!llti""" -1S J: :3 t:: 
L ·n -i 0 ◊ i&a8a)'\;f,Jv 6 W19H*fg{}t:: J:-:, --C .~[ft;i1J'2:' h-iS 
t_:/lt), 119t1*1g;%t::J:-:, --c~~*n{'.3tft L, i1iE1111,;t,1v 6 
t::J-.M Lt-:3/cttll9t{~:W: t ~-:, --C ttM L, ~3/c v Y :Z' 7 & 
r,.q~!lJ-tv :,,,:x.:s ~-frL--c Y-..7 1J-:,,,9 t=t!.t~'2:'ho ◊ 
181, Wfilcift~'';t,,i,. 6 O)J-.Mf!!ij&tFttMf!IJJt::U-ftLf:'·tL 
fj3/{;;jji ( 121 jy;{tf ) ;,j>jlljcfjl '2:' fl --C ~ i 6 o 
[ 0 0 0 3] it-::1216!:J:R ($) , G (Mk) , B (w) 

fflO)WEl1f/\ :t,Jv~flT 0 =;jji5tO)ffta~ /D V' x. 7 -Y ~jy; 
L --c ~ -i o ◊ 1216 i:::B ~ 1--C, 1 11±3/cVJll--C'S 0 , c:. 0)3/cVJJ 
1 1 ;a•t:,O) B'E'.:W:t;;t$J~~¥~>1Hl:w;0)~~3/c~ 7 1 ;J... 
-Y12~~*L~~-Y1?□1o/?25-14~J:IJ 

R3/{;t G B3/{;t::-5J'--3/c'2:'ho :S:htt~ht-::R3/{;!:J: 2 5-1 5 
'('fz!lit'2:'il, vY::-(1 6~1rL--CRfflO)iffa8a/'\;f,Jvl 7 

t::!w'.M'2:'h0 o 

[0004]£~Y1? □1o/?25-14~~1J*M 

~ht-:GB3/{;t;;ty··1?01--.1?25-1 St::J: rJ G:3/{;!:: 
B3/ct::-5J'--3/c'2:'n, G3/c!:J:v:,,, .::( 1 9 ~-fr L --c GfflO)~a8a 
J,.t,Jv2 0 t=fillM'2:'h, B3/{;t±v ✓A· 2 1 ~-fr L --C Bffl 
O)ifta8a/ q, J v 2 2 (;:!w'.!lJ.f '2:' h ◊ ◊ 
[ 0 0 0 5] ~ t:,t::, ifta~J,t,Jv 1 7 ~~~Ltc:R:3/c(:J: 

5·17 □1 •y 7 2 5- 2 3 ~~ii\\'! L, ift~)'\;t,Jv2 o ~ 
~~Lt-::G3/c!i:>'··1,:101•,;?25-2 3<:·&:!lJt~h. 
--ch.-f':hJt'1 7 □1 ·y 7 2. 5- 2 4 ~~~ L--Ct.;tllJtv > 
;:(2 5t::A!llti"""6◊ £tc:iliJla1q,1v2 2~~~Lt-::B3/c 
U 2 5-2 6 --C'.R!llt'2:'h, 7J•"'?;t"1 ? □ 1 'Y 7 2 5-2 
4 t·&:llJt~htlMv Y _:::(2 5 t::J-.llJti""" 0 o "'?£ IJ, Y1 
?o1·17 2. 5-1 4. 1 8ti3/c-5J'-■=¥-f&:~fiftltL, 1'

0 

1 7 □1 "/ 7 2 5-2 3. 2 4 !±3/ci?JJx.=¥-f'll:~fflmt L --c 
~·100 

[ 0 0 0 6 ] C:. :3 L --C R, G, B JijO)f{f~.1 '\;t,Jv 1 7 , 
2 0, 2 2 ~ R, G, BO))JJ{'E',{g{}'(·,~igi1JT 0 C:. t t::J: 
fJ, iJ3-jlljjff!~tlMT6C:.!::h{'(·~00 181, Wflcw'la~ 
1,-t,,1, 1 7, 2 o. 2 2ifJJ-.,~mim&tf'ttMi!l.'H=tt-fh-f' 
hi-i3/c;f!in,jlljcfjl'2:' h --c 1, 1 0 n', 1:R1<:t±~111& L --c ~ 10 ◊ 

[ 0 0 0 7] J::.~Lt-::J: :3 ~ili~7°D1/ x. 7-Y<:U, 3/{; 

VJlliJ, t;, 0)3/cii~E1111 ,;t,Jv-?ffllill0)3/c~*-=ri:: n&JR '2:' h~ 

SEC et al. v. MRI 
SEC Exhibit 1022.1205 

IPR2023-00221



c ~0 t::."!i), 2:_0)~t=J::-:> •-nfid3al\:t,,1AJ(1)~,ey,ti.b>~1r: 
L t Li 3 o 2:.0)t,:..VJ, ti't*'Cti:,g.:Jm0IM:f11t1!i/.J'~ffi 
~ht I, 1 0 ◊ 2:. O){#"ffi::tD:tU:kJJIJ L l~{~J:\ C ?lliWAt:: 
71'-fti'::,h-fi◊ 

r o o o s 1 ~i#"S:\tL !Jmi:ffi.771/---'?S..,o •1::i77 ✓~ 
ffl~ •tiiiJ'laJ,;t,1t,-'?i,i:3/ct&t;:i#"Wffil ~~ i'), ~mO)iJfch. 
t::J::-:) tnI1~iittrJT 0 'G 0·-cs 6, Lh• L,j:-IJ, t,'-'2<#"5:\ 
0:t,~tt!!f-g-~Je1::.T 6 c.:. cc, ~J 2.---'?tfC.:. tJ ~~1, ,Jb 
;;__, --r:· Li 3 c.:. t --r:· s 0, ::f 2. vr1 c.:. 1J ~ 112:h 1:Jb;;__,tc:·~ 
~, -f-hiJ>ifiJ'lal'\.i,Jvffi(.;:(1~T 6 c t9:J;WffjJ::JY!11 ~ 

N:Jl'Tt::."!i), ::f 2. ~~J.DlT 6 7 1 ;1,37- ~?!¾Ht::. tJ, _/f 

7 r- ~ f!Htt J:: IJ ~I, ,Jil ~ i~ 6 J.: -3 t= Lt 1, 1 0 /J>, it1!i 
/.J>tf~/.J•-::->:k:!fH;:,j:-61:,~iJ' S 6 , it::., J.: "B~ 1, \Iii,~ 
~-U;:U:7 71/0.)@J!lfi~~ 151"/i)o~ti:·s IJ, .§iiJ 016 
1::. ~ 1W <· 2:. c !::l:IJ§ft--r:· s -:) t::. ◊ 
[ 0 0 0 9] --Ji, ~-<WA~iiild3al\'-i,Jl,(1)if 3 ;:t_ffit;:n[ 

t'NMJJiii~t~lllr~ -tttiU~ -flf 61iA--r:·s i'), lil<WA 
0 J:: -3 ,j:-l}ffi ~ 16 T 6 ~ t ~i ,j:-1, 1iJ~, i-& lfL1 , .t-1v c }Jl-t 
f!m.t..Flli!llti!!IJ0i.t:3/c:.t-R~ 1 -::->0tt--r:·-JJJ;:i#"-'?T c.:. c U 
fi L < , iiia~J,;t,Jl,O)}Jlfti!lffifi1wt= L, lli!llti!!IJ~ '-'2{#" 
t::-t 61i~ b Jf:V. 0 ht I, l 0 0 £ t::.i-&i#"::t\ (1)-jylJ t L t ~ 
lffl7'-- l 1 - 1 1 9 2 o 2-%t::llcil!.0-f§IJi> SoiJ', i#"Wiii 
~f:tAT 6J§:nO')ffij:@-'?Ii'?ii~tLIW.tl::.0fflm/J>:fi~--r:·s-:) 
f,:_o 

[0010] 
[ JBBJiiJ1f!iti.'k L J:: 'J c T 6 ~Jm] ~ (1) J:: 'J (::ti't*O.)roia~ 

~jj;-it1!i--r:U, ilia~1, :t-,v~ ~ 1#-WT 6 ~-,§,, '-'2<#";ct--r:· 
U~ffii)'>~ Lt::. 1) ::l 2_ -'?ti~ tJ 011~ c 1,, 3 Fo!ll .. StiJ' 
It>'), jJl{WS:\--r:tiffl:@J:::.(1)c5<'.'gf/J>~ 0 (;:*"ii) l::>h. l I, 1 

t::. o *¥EBJ'Hi, ..r..J£(1)Fc,'jJm,~ (;:jlh-, ~}Jl¥-(1) J:: I, 1{#-tflit 
1!i~1iiiLzt::.Hia~~jj;-it1!i~tli*-t 6 c.:. t ~ §a{] t -t 6 'L 
0--r:·s0, 
[0011] 
[ ~Jm~f!lti.RT 0 f::_"!i)(l)-=J=-fit] *¥EBJI(l)jia8a~jj;-itj!i 

tL :3/c?J» c , c.:. clJ:3/c?J» 0:3/c!Jm ..l.. t=il'ic1!i ~ ht.: Hia~nt, 
Jv, &t..FWJ~c.:3/cll!iB..l..0iila8a/\ ;t,Jv(l)].Jlti!!IJ:&:tKlli!lJt(!IJt:: 
-f-h'Z"hi!tic1!i~h.t.:ffi 1 , ffi 2 ffl:rc:.t-R~ifT 0i&Jla*jj;-
1t1!i--r:•S-J --C' Wlllc._3/t;ll!IB..l..(;:jltjc1!i~tl, Wlllc.mia~l\-i•Jv 
~fljJJ,)1JfjE,j:-fljJAD~{Fmi..0 cc i>t::. Wlllc.A!lltf!l!J:BJ:: 
tllli!lltfJIJJt::oo L --C -f-:h. ;c'tU~ ~IDfft L, A!llt1!1J0m&tl 
lli!lltfJIJJ(l)m~ -th-E''hWfllcffi 1 , ffi 2 0ii:3/ctJx--r:·~ <'' J:: 
'J &;: Lt.::@nc' l'lfJ~c.J&nt::WJtc.ii'?ia8al\':t,Jv~fljJA Lt.:: 
NL l'JUiJcfljJ},□ ~~<·tt.tl::.-=t~t' gi1llcJG:ii(;:fljJ}._~.h­
t.::iiia8aJ'\;t,Jv~{-1[@:'i,'R;"/i)T 0-=J=-~c, Wltcffil, ffi20 
1i:1/t:.t-R&rf'WJtc.iM.tl::.-=t~t::J::-;, tffifft~ :ho WJtcJGnv'.) 
P-Jmi~fliJi;:H::A ~ ht::.~:rc1r:IJ#"Wftl1* c ~ !'! flliP.J::. = c 
~t{H~cT00 
[ 0 0 1 2] *JBEfJ}(::J::ntL 1J1Jllc.-%'.n(::fiid3al\.i,Jv~ 

tl!I AL z' WJtc.fljJAD ~tt.tl::.-=tf9:--r:·~~-·' Wlllc.J&n(l)m 
~ffi 1 , ffi2 0J.t:3/c:.t-R--r:·~<· ~ t--r:·1tt11ftl1*0)~~%fft 

( 3 ) ~lffl2002-6282(P2002-6282A) 

T 6 ,:, t iJ,--r:·~, ~ 0~pgt;:i#"fflftl{*~H::A T 0 c.:. c (;: 
J:: tJ, iiid3aF{-i,Jv-'?ii:3\:Wt::JB1::.T 0~~<'6tfJftitf,;(.::J:: 
-:) --Cll&J.Dl L, ~ t::, t;:@:ii~-fr Lt ::11~$✓,~~::bXifiT 6 ~ 
tiJ,--r:·~ 0 0 

[0013] 
[~~0~~0%~]UT,rmoo~~~Lc*¥E~0~ 

»i(l)'Jf;Jl'J(;:-:JI, ,'(filtBJIT 0 o rm 1 t:::J:*Jfl8](1)jJle8e~~~ 
1!i0-~1i&0ID~~jj;-T71'-~~1tJi!rm--r:·s tJ, <%Wffl~~ 
-3::,tf,;(;:fJtEfA Lt::. b v'_)--r:·s 0 0 £ t::.' rm 2 U#Jl1z:--C t::.1:Jt'tl'J 
~ jj;-Tft~oorm-z:-S 0 Q 

[ O O 1 4] rm 1 t;:in •Z, 3 O Uiiia~J,:t,Jk 4 O, 
5 o U~Jla1,:t,11/ 3 o 07'Mi!llJN.tllliMf!U0fi:3/c:.t-R, 6 
o tl:J&n, 7 o a::ax~tJx't'· S 0 o 

[ 0 0 1 5] iiid3al\:t•/v3 Oti, 2tx0tf7 7.t)x(l)FdJt;: 
filiHr~f:tA Ltc:: b O)--r:·, -jjO)t_f 3 ;:ztJxt:::ttil~~,£-fil 
fft L-, fl!!1i0;f/3 ;:z:.t-R(;:Wf~tiJ! t L--C 0T FT Hic1!i 
L--Ct3tJ,~~~~003lcm0007v-L32~ifL 
ti.- '0 o £ t::., WJic.~:faJi~iflrJ1ffllT -6 t::."!i), ~ftft-%~71< 
f · ¥IlI~filjjJ-Fa-%~~{*Mt-t 6 7 3 ·1 r- r-f;i, 3 3 /J' 
t'i~~h, .@;ffiiJ,1::,5[ ~ lli~fl Z I, 1 0 o 

[ o o 1 6 ] £ t::., A!lltt!lU0fi:rc:.t-R 4 o &1J lli~t{!lU0ffl 
:31:W s o ti, rm 2 t::jj;--t J:: :i i:: -tt-1 -E'·n;~r 7 ;:z 4 1 . s 
1(l)~ffi(;:71 Jl,L:j:jc(l)fli[:3\:;*-r4 2, 5 2 ~.!lli!J,§,;b 
-tt--c fft-6 0 

r o o 1 7 ] £ t::., J&n 6 o ti_ 7 ,1, 2. ,j:- c· 0~i:~* 
0)151 i. ,!f'~Jt--r:·f1=0h., :3\:0) A~t(!U&tl/:HM(!IH::tl: -f-:h.-E'' 
n, m6 1, 6 21.i,mivt~n, =0m6 1, 6 2 ~wrnc. 
fi:31:W 4 o , 5 o t:: J: -> --c ~ <, J.: 5 t;: L --c i.-1 6 ◊ fi:31:W 
4 o, 5 o Ii, rm2 t::jj;-T J: -3 t::+0::11~mi'miJ"~::l1~~@ 
1r:tt~1frJ 4 3 , 5 3 (;: J:: -J Z , .?6'. 6 1 , 6 2 ~ ~ <'' J:: 5 
t::!Ui ') 11!-t 1::>h.6 o £ t::., @:ii 6 0 (1).@;,i2H;:!iWJllc.roia8a 
r,:t,Jv 3 O ~fljJAliJ~,j:-fljJA□ 6 3 iJ1~1t 0:h Z 1, •0 o 

raj, fi:31:W 4 o &U'ii:31:W 5 o Ii, ffi:f:31:*-r 4 2 , 5 2 
f.i,7~{!lijt::f-1[1!iT 6-f§IJ~ rmjj;-Lt i,-, 6 iJ•, f,fi:f:3/c*-=f-4 2 , 
5 2 iJ,pg(!IJ t;:,j:- 6 J:: 3 t=~ 6 1 , 6 2 t;:.!lli 0 fttt--C b ffi! 
l,) ◊ 

[ 0 0 1 8 ] rm 3 Li, J&n 6 0 ~ .@;filf!IJiJ' t> Jlt.:: lflrffirm 
--r:·S •), (!IJ:!it6 4, 6 50)P-Jffit;:U, i&lfL1,;t,;1,3 OfJ> 
;fljJJ,.~:h.t::.t ~(;:, i-0~~0::\1~ml~ff1 V-t6t-:_"!i)(1) 
iff-6 6' 6 7 ~ffifftL ti. 1 0 0 -f- L--C' ifta8al\:t,Jv3 0 
iiJ&n6 0 r"H::fljJA~ht.:f.£, IJIJ~c.fljJA□ 6 3 Ui, rm 
2 t::jj;--t J:: 3 t:::rcfi!tt:: ~t.: t::,,j:-1, •iEOO--r:·r'J J..., 7' 1/ X!iI. 
;J;

0 '\=- 1/~0) 2 ifi@1r:'t:1tMff~ 6 8 /.J>1t:f:l ~ tL Ii"ia8al, t, 1v 
3 o 0.@;$0~5:Ec fljJAD 6 3 0ttffl~fi 3 J: :H;: L--C 
l, >Q o 

[ o o 1 9] it::., J&n6 OO)~#Mit;:ti. l;Rl4 c'jj;-T 
J:: 3 (;:I#"Wiii8 o ~ff.AT 6 t.:"!i)0ii.A□ 6 9 h'i1Ht t::, 
h, ~ 0 t::J&n 6 o p',J$v'.)fE:1Jw![~~:t=r-3 EE::tJ# 9 o 1;, 

I['\l IJ1t!tt>h --C~ 10" i.:tAD 6 9 t;:U:iL,j:-c·01,,13f 

✓" 9 1 /J'>jmd) 0h, i-ht:: 0 lJ 1/ :7•' 9 2 ~* L t:ti:Mitt 

SEC et al. v. MRI 
SEC Exhibit 1022.1206 

IPR2023-00221



9 3 iJ'tilr J.. ~ :h -b J: :3 t:: ~-:> .. n • o 0 £. t.::EE:iJ # 9 o 
!:L ~n 6 o 0:::R#$t::%mt ~:ht~/\ ( l:Rl1Ftti") ~~ 
<· J: :3 t::JfY..IJ ,111 t::.rL, c:. 0) EEn# 9 o ~ :::R#i'mt::IIDJ.E'. 
To~~-#~$~94~*Y95~~J:~zn~tt~ 
(,:hZ\i•.t>◊ 

[ o o 2 o l ~ Gt::, ~n 6 o O):::R#i'm t::!;;t:1&~1:tR 7 o 
i;>Jfx ~ ft~tGtl-ti ◊ :t&~;fJJ:7 0 t;;t, -m[J;t0)7 1 '/ 7 1 ~ 
1'f L, l:RI 1 t::1F-t J: -3 t:: liii~ci±J.. D 6 9 ~EE:iJ # 9 o t:: 
xt fPJT -ti {ll.@:(;:~;;t~h 7 2 ~to 3 t~m PX~ :h, ( I, ) 0 0 

~iJ, b)(~;foc 7 o !:i~n 6 o t -~~ t L Z lntID L Z 
'Lftli•◊ 

[0021] C:-3LZ, ~n60U1,W::'/t1/R40, 50& 
Yli!~fflffi6s~J:-:,zwm~n,ffJ..□ 69~*Lz 

1w:Wtil~t L Z 0)1wWi118 0 iiffJ..~:h6 C: t t::~ 6 o 

i'aJ, 1wWHJ8 o c L Zt:i~::'lt1l~0)1ffliJ,~ffl~:h, (JIJ,t 
t;fI 1-v ::-./ -:f 1) ::J - 1i-~:7·· 1J -c I) >, ;b o \, 1/;;t C: :ht? 0) 

JJ<i~i~, xa:r 1-v >-- :7·· 1J ::1-11---- t :7·· 1J -c 1J >0iRiri~ 
~1,,5m L Z 1, 16" £. t.:: rii'W~ 8 o iJ'H:J.. ~ :ht~1it, <WW 
i~ 8 o O)iJ!&b>:$2il:: L Z ~ffb,Jmif!MZmr L Z i,, ~EEffl 
0 EEn * 9 o t:: J: ~ z P&JJx ~ tL _ 1w.mt~ s o 0) EEn ~ -
J.E'.(;:j'W;--:::,;: t b,z-~ o o 

[ o o 2 2 l J:.~c Lt:. J: -3 t::, :;-f;:~BJJO)<w.W~@:U, ~ 
n6 o t::i~s~r-ct,Jv3 o ~fiJALZli!ftfflfflfr6 8 t f-13/c 
1oc 4 o . 5 o ·ewmT o t 1i, :i M*~:mmtt·{wwi-rl s o 
O)'.@'.~ %Jnti"' 0 C: t iJ,-c·~ 6 0 

[ 0 0 2 3] z L ZmsElsJ'\i',JL---3 0 (;:~~T0~1:i,w:W 
i~8 o t::J:-:,Zf©.JN~:h, ~ Gt::~!;;t~n6 o ~* L Z 
7~$,"'-b)(ftt ~ i1-, :1&~1/R 7 o t:: J: -:> -c ~ b t:: 1&~ ~ :h 
o o £. t:.f-i::'lt1oc 4 o , 5 o 'L rii'Wili 8 o i::ttT 6 c: t t:: 
~6·/pt::,, fi'::'/t1oc4 o, 5 o O)~b<wWms o t::J: ~-c 
P&JJx~:h, ~n6 o, :t&~:ffil:7 o~1rLZ7~$t::rx:~~ 
t1-0 0 

[ o o 2 4 l "!it:., !:RI 21,::1F-t J: -3 t::iJi~1-ct,,1---- 3 o 0) 

J:.illO)Jijlffi(;: b<#Wm 8 0 i:r•~r,ltt:. ~;f(_ Z \i • o iJ·b, ,w.m 
i~8 0 iJ~i&s~J'Ct,Jv3 0 0)-1fO)flijiJ>tyff!!1fO)ffiA_.t § 

~xtB[L1wW:~JJ:ffl:lir□1<~6 o itd#W~8 00mtlt1t 
1r:t::J: offflcTJW5RJJxmrt:tEE:iJ3'r9 o i::J: ~z11&JJx-t0 
C: t iJ•t·~ 6 0 

[l;Rl3] 

( 4) ~~2002-6282(P2002-6282A) 

[ 0 0 2 5 ] ~ t.,t;::;-f;:jEEIJjO)fflJnt-C·U, ?~s8sl'Ct,A· 3 0 
0)7°7"1 r7-7"lv3 3U, ~n6 OO)~$b,t::.Jfxtl:l~ 
n _ iP--:::>iiJ! ,r:t:trnlfi 6 s t·~J.E'. ~ :n z 1i , 6 0) z· , f§ %1:!tt'tt 
;t&Jf%0)!1ic*£ ~ M~1l::T 6 c: t iJ,t· ~ , 7- f ;t, 3 3 t ~ 
s~rq,;1----t O)*siri'miJ':7~:ho c: t b~t \0 

[ 0 0 2 6] ~i::,, :;-f;:jEEIJjt·;i£,'(t~?#HJ~@:(;;l:, [:Rl50) 
J: 'J ~ *~3't7°D y X -7 -5' &Ul:RI 6 t::lFT J: 3 ~*:ffil:3:t 
7°DY I ,:;-5'0)ifts8sJ'\'i',A·&ZF1-l!li:3\:;1/RO){#HJt L 'Z:flJffl 
i"'6 ,_: cb't·~ 60 
(0027] 
[ JE!lJj O)J;I] :ffl:] .k'J.J:. 0) J: 3 (;::;-f;:JE BJ] t:: ~ffl T 6 1#.W~@: 

U, M¥~fflmtt·rii'W:@'.~ffllntT 6 c: t iJ,t· ~ , + c: /,;: 
JL.~lri~:ho t~s8sHi',1vti-t#Wim:: J:-:> ZxJJ$J: < ,w:Wi"' 
6 C: C iJ>-C'~ 6 o £t.::f.liif:3/ctffl:bi-fls8sJ'\i',A·t [cij;f:~H::1#.W 
mi::J: 1nwWT O C: t iJ~T·~ 6 0 Lt~iJ>-:, "(' ~rii't::J:t 
$QLZ,~i-ff-~1E~T o c: t b~t •◊ 
[ l:RIOO (7)ffi'i ¥~fJlBJJ] 
[l:m l] :;-f;:jEBJjO)~~fii!!O)ff:;~(;:J: 6i~~~7F~@:O)± 

~$0):fflJnt ~ 1FTiiHll:RI o 

[l:Rl2] [;RI 1 O)-~nf!!0%1L~~ffl.J'l.Z, f!!.tlffi:fiJ0 bht.::lffi 
00!:Rlo 
[l;Rl3] [;RI 10~~fii!!O)fflfi~~ffl.J'l.Z, ~ffif;,t::,ht-:lffi 

001:Rlo 
r t:ID4] *jEaJJi::~m-t 0~n0:::R#i'mO)fflJnt~tJlaJJT 

6 lffiOOl:RI 0 

[ rm 5 ] ¥~:i:tHlsEls 7° Dy X -7 -5' O);fflJnt ~ :irTffllntl:m 0 

[ [;RI 6 ] *~:i:ti&sas 7°0 Y x. ,:; -5' O)fflJnt ~lFTfflfvt[;RI o 

[ :f-t%0)f~!lJj] 
3 O···mJlsJq,,1----
4 0 , 5 0 · · ·fi':3/ctR 
60··-~* 
6 1, 6 2 ·--m: 
6 3 · · ·tilr },. □ 
6 6. 6 7 ···If 1 ~il 
69-··aAD 
7 0···ll)(~fR 

8 o---,wWi~ 
9 O···fE:iJjf. 

SEC et al. v. MRI 
SEC Exhibit 1022.1207 

IPR2023-00221



( 5 ) ~~lffl 2 0 0 2 - 6 2 8 2 ( P 2 0 0 2 - 6 2 8 2 A ) 

[[Rll] [[ill2 J 

'If 

--
70 .iU!Hi 

7ft 

72 :l -'" '3G 
llJtei ,NJ -~ _.--------------.,[_ 

---~- -- 0-: '!------­
~ ,~ --=--- · 61 

. - I 

I I 
I J I 
11 
11 
11 

.bJ . 
-- __ ..J 

[[ill5 J 

~ 

j/ 

F ::$'-.l-.(~~) 2H088 EA12 HA05 HA18 MAZO 
2H009HMOJAfOQM6TAf5UM5 
5C058 AA06 AB05 BA23 BA30 BA35 

EA26 EM3 
5G435 AAOO AA12 8B12 BB17 CC12 

DD02 DD04 EEOl EE13 FF05 
GG44 LL15 

[[ill6] 

SEC et al. v. MRI 
SEC Exhibit 1022.1208 

IPR2023-00221



(GERTtF!GATt OF PATENT) 

#tf ~ 6 6 8 8 4 0 2 ~ 

)\_,,f~" 
<::-.,,:fk,""-'" ~-=·:f~1r ..... , .. ,. 
"'H,i,,::'. 

·=-~•f 

_, ........ ~--\ ~ t' :,:./--
···"'''f \] ~~' § t ,. 

~ ~: 
§ ~j 

(T lTL.E OF THE INVENT! ON) 

1}; !,,i, .i~ ~11~ 
(Af<Vi. l GA THJN N!JMBER 1 

thlM[ fl 
(F lLli'-m OATE) 

:~it.f:1 
(RtGlSlR.<HJOfl DATE) 

*r if lf k 1t 
(COMMlSSlQNER, JAPAN PATEfJT OFF!GE) 

~ ~ t~ 
,~\, ~ ,~:"-.,"-\¾~,, ~'" --~~~- .. ~~\.~~~~~-' 

a~~~tc;~~~' ::t·-­l~~'P~*- t <; 
-~l~~}lx ,-:¾':, "~K ,,,'. , },;-.~,,.:,::. ,,,,x-· ",,._,-.,,"-~''-':,-:-· ~1---· 

~:it~«:~~~ ... ,,~-~~~t~.;•.~¾%~·-:r . ....~ ..... ~~, '.'.'' . ,<®\-~">~~""~~-::.:;;\,~' ,, ,-,'8;· ·-».¥' """ ~%-~~,t~'¾~'\~""~1:,~¾ %~'\"@\ 
~~ ~,~ItW ~.*~./i!@~.@Th,1~~~ -:;:,,, ~~~~~ 

(PAJ'ENT NUMBER) 

r,fi1 1w1 tfJ ::;;,• 1 

-J L,, 

T /, !) :f; ··@'- ~- @J 
;l,, 7 f l· ") y ·, 

4 1 5 

~3 
/ 0 

0 0 0 5 
0 

-r ;1. 1) t) 1t} ~ 1:® 
< .::;_ .:1 7 7 7 1-- ~ 1) / 7"' ~ 
1 / :/---r::.,, 21 -j-Jl,.,· ~ 1 
7 ,;, r' 

4 J'l 7 f:1 (1\pr i ! 7. 2020) 

1 

l) ~) - :/ -;( .. 
:..✓ :i-~v-

\0 .. /4. 

7 EJ (Apr I I 7, 202G) 

. ,~~:''· ~- ;:: 
~'fu'~~"t-'''''~'~,,~,,'\~''''"'~. ~ ~~ .. -~l ~ :f~R~ ~ ~»-'''\t,':$«§--"-''~'''~ , ::: ~t ,-:..• 
~§~~;..~,-;.~~~ ~ ~ """'~% p.,.. ~ ~ ~·':l.i/ ~~~~'''~~$_:~;:: ~ ~~::: S: . ~ :x ••~:•: -=~ :-- V ~- ~.• ._,· 

§l~~~s:~~ § ~~~ § it»::.%f,-=:f ~ .-:.:;f' 

I:;: "'-'-'"''m~1il§:..~~ ii ~§_,,SC'-'\::: :V' 
di. ~,,,~~"l ~ i ~ ~ ~ ~ ~ :~· 
~ ~'~=-- ~ §;§ ~ §~ ';~ :~ 

~''''''"'~~.:s.,~~'''''~i ~ :~ 
~'S: ~,,,,,--..,.,~&~''""~~tit . ~ B :~ 
~ ~"""'-':i ~'-'-'-'-f ~ t%'\c ,.g ' ~ 
~~""""'--~~~~'-'-'-'-t~ ti'''~"'""~""~ ~ ~i:§&c:.'-.'-.~~""~~"" """"~ ~. ~ ~~§~ ~~ ---~ . ~"~ ,,,,... •. 

'~~~>l1 .. ,0@~'-'-'-'-"',"'tl~~~tl~ . ,,h"""""~-~~~""-.,sc,;,.~ ,.~ :iii,.~~" ,,,,:,;,-,',-.:::.""'-'% 
'-Tu~~'::~:&-'::~~,~~~ 't¼'t{8::'::~ -•l••'~;:~i-~ tf'1!,~~ ~~~,.~ 

SEC et al. v. MRI 
SEC Exhibit 1022.1209 

IPR2023-00221



'"#
·"·-

, ·-
"'·F

 • .
,,.

ft 
f'

-·
 

:.!
', 

~-
f-;

;J 
J·/

c;'
. 

,-
--

,,-
! 

11
 

M
 

-
•
 

✓--.
....

.. 
/
w

 

1·-1'
-: 

f:if
i-

__ 
.,. 

,.
-
',

 

=f
 1

 o
 2

 -
o 

o 
8 

2 
,t,

·-;
S.

·c
J,

:r~
:..

;-1
,.r

r-
; 

,,-
~ 

,;i
:,.

m
-r

 '
) 

•· 
.,

.;
."

 
·.r.

m 
··r

·•;
,·1

-"i
"" 

·-••
' 

* )
J'

, J
:[

j)
 __

 f._
_1

 _
',_

JI
J _

_ 0
. -

----
· <

f;f
 1

;; j
 __

_ ,
, 

--
{ _

_ J
tc

'f _
_ ,:

. 
___

___
 _

j'f
: ~
 i2

:'._
 _

 H
 _

L,
 

/1
,, JJ'.
:, 

<t
 

T-
fB

 
'$

 ----
• }]

.~ 

4~
it~

-~
}-

JE
iJ

 8
 

t{
j,~

.'~
~5

" 

/_-f
.-JW

i F
l 

·H
·*

r-
;r

,, 
~

<
 

":
,-

~
 .

 
, 

8 
(j

 )
 -

-,;
( 

1-'
 ;

-::
, 

...
. 

' 
.,

.,
 

-
•
•
 <., 

<1
-rb

 '
+

 'T
-/

..
\.

 
,rq

·j 
i'J

 :r
i.-

:: 
7

j 

~§
I:1

Jltf
2:?

fW
 

2f
iN

 E
l 

!r3
' t"

f {'
fil 1

1 ;
E 

1t
 ffe

t it
t );

f.l
 ~
 

?
H

6
6

8
8

4
,0

2
-
~

-

-0
':-

f[
] 

2 
l-r

:: 
,1

 
fC

l 
~/

 
P

, 
1

.J
-T

 
~
 

.,_
 
n 

!·
·•

 

;j
d

-
1··

-· 
,-., 

( 
. 

(1
 

r.
 

; 
,.. 

-
r 

·f
f 
'~

~ 
i,

 
) 

1 
0 

-
J 

L
l 

O
 

l 
8 

(5
 

-
-
r
e
."

. 
,
f
t
:
 

0 
;·

• 
C

 
P 

:,_
i-'-

)'j_
Y.. 

2 
'.:-1

 
+

 
,.>

 
:1 

() 
1--

1 

7 

~
 

•) 
,{~

:: 
/ 

-~
 -d

::-
-;r~

, 
;;jc

,, 
,.>

 
·t·

·_
T

J 
,;-

.. 
'·

 

J
.0

, 
.5

0
0

fT
j 

,;:r
 fo

 
? 

tf
 

4 
J1

 
3 

[l
 

[__
 ~
 ~
 j 

1'1
i'~l

JJc
~)7

1:!
!;1

iJ:[
:;_:

:-:~
i __ L

 \ ·-c
 

, 
Ii';

±;,
 C

j)r
:_

 )
;-

i;
; 
.,

 ••
 ;i

-lj
: 

1,
i:;

--
-J

-· 
;!'

. 
) 
·r

 ;
--

)·
 

·f
c
;·

 ''i
'-;

 :l
t.R

 fl
r.,

 '
/')

 ;c
_U

; 
~J

 
1,.

,1 
~i

 
I 

·1'
1:F

. /
(L

 .
'i\

J:
._

f,
_j

 
'} 

'{
-.)

 
~'

--
-

~-
:>

--
~ 

":-
;--

m
n.

,>
~:

f] 
I~

.;
',;

_.
 (

ti!!
J 

( !
l#f

· -~
,'f-

'i-
i (r

,J,:
Ji 
J
) 

B
 /_

_p
 C

;-
<:,

, 
n 

:f.
r'.

 ).
 

J::
 -

,":-
C

f)
 2

1-
,r

: 
, 

! 
;..-

1 
, 

~
-
-
-
•
 

•, 
~R

 
-

, 
• 

" 
_ 

,.__
 

.,_. 
t 

.7
--

.. 
-.

. 
!--

-
't-

· 

Ir ~
 .,.

-) 
i'
 \ 

--
r· 

·r-i
Ff-

'1'
\o

• 
(
r
)
 ,'j

:ci
.:-

c':
i]•

· 'f::
t. i

 I'
) 

:;,
;,f

j -
j'.;

-l-
/.<

 ,i
1/

 i
l}

'i 
-.

❖
--.

1--
.......

 
.., 

\.. 
/ 

,c
 ·1

..
-

--r
•r:

=:
 

1 
·-

1
• 

'i'
r 

J 
:-

.r
· 
:
.
w

1
.-::

:-✓
-. .

. 
__

 
'J 

.) 

~;
:::

H
, 

m
 41

¥½
' !

;l~
O

J~
1,

Jf
:.:

O
O

 L
t
 lj:

: ..
 

~
 W

f fr
-/J

\ i
; ~
 1-

t r:
: ":

J 
L

' t
 

©
 :i

i.~
.!~

i!.
itk

~.
 

~
L

*t
t~

©
~

.M
M

B
~

m
••

~
~

­
~

1
:@

J
jL

' L
, ~

T
o

 ... 
-~

 
,}

) 
3' i

f, 
4't

1 
/j>

 rJ
r,,/

iF 
l 

__ 
·;(

: 1• 
fllH

 (!
) 

!1-
~ g

!f-
'k-:

_J 
f;V

--J
 1

-,+
 

-
. 

·-
••

•/
'µ

 
, _

_ 
,, 

~
 

L
,
 

'
\
 

'
,
 

,
_

,
.
,
,
 

'
/
'
J
 
h

,
 

1 
! 

!
,
 

j 
_, 

·>
Jt:

 r
'8

 
t.:

l 
--

,,
 ~

tc-
-1

•,
,i

..J
C

. 
(-

-'-
·il

·[
l 
r:s

 -
>-

, -
-;

1;
,0

};
;)

 
l 

--
<

 _,, ,, 
·'<

-
J~

 ;_
,;x

 t
--r

 
v 

_.1
 J

.:':
: 

'-'
 r

r:f
j ·

1 \J
 f½

'J
 P

p-
:~

':!
. 

fr~
 il,

t::
· 

...
 

:...
 

/.:
.. 

-::.
:: 

I 
, 

/ 
rs 

~~
f-+

1#
JJ

1i
 -J-

_,_
 

··
1 

--r 
_, __ 

,.._ 
--~-

1-.+
 ~rr

 
I 

' 
\ 

• 
..

. 
'Y

'7
<

 
t'

 ·, 
.A

::
f)

 
'/

 
. 

-
• 

:J 
V

)
 

; 
V

 
• 
~
 -

?-
-J

-. 
~ 

,:
,, 

, 
J 

.
-
-
.
 

_
, 

<
Y

,.
 

.I
 

{ 
/ 

'-
, 

.•
 

, 

ri
·J

J,
--

.L
,,-

<
~:

;1
:J

tf
.i#

 L
-c

 <
 t!..' 

J 
~-

-" 
) 

,!
(I

,-
1 

h·
·J'

J-
1'

"'-
,r

,,Z
..1

,.:
: 

I\_
._

 
-r

,;:
-c

i--
-:

O
IJ

:;i
li'

I 
,, _

 _;_
 

;o
;/

,-
q

 n
 

• 
ITT

 ,
, 

''F
' 

c 
, '

4
 v 

.-
-,

,, 
-··

t··
 _:n

 ,,
 . ,

 •-r
"fi

;-
r' ,

r-
:·n

 J
. ,

 
:n

:: f
:,':

k 
f:1

 

~
~

B
~

~
-B

t 
T

,~
tt

~
~

0
~

~
 

~
 

,-,
 

, '
'),

··1
·• 

<<
-•)

 
'--j

--l
+t

J"'
" 

,··J
 

. 
\.,. 

I 
-

: 
\ 

_-
,. 

,,-
-; 

J 
r:1

 
( 

l 
-,

 
I 

,•,<
'1"

1,I
' 

lu
 L

Ii
?

 
t·

 
: 

, 
✓
'
 

' 11
, 

't"
 

,·•
 

.-----
. 

'-t
 

, 
,1 

-
/Y

-
! 

.,_
...,

,_ 
,..

. 
· 
~ 

...
 _

. 
,. 

'·
· 

~ 
...

, 

• 
.. 

,_.
, 

,-
, 

I.
,·

 
''
-

-r
 

1.
JC

. 
f tJ

.'' 
N

 
·il

ii·
--

--
-'

-
r,

· 
.,1/,

,..._
_-;-

(;
 

J 
1.

:r,
.·-

...
 ,..

;-
(_

,;)
 ,r

l:J
·!' 

~ 
1

}
\ 

;[
,1

 ·; 
4

;.
!.

 
~ 
❖ 

-.
;l

 
t 

,_
-.

. 
-

_,
I-

.)
 

• 
'.

J
 

, 
..

 
/'

-
1

 
;;,

<.
,_

 
'-

J 
,)

 

''!
h 

J.--
j· f

fi
l 

J7
El

 
r---

j 
·,'

f·
 .

,,-
., 

I 
-·

 ::
iA

: /
 .. j

, 
··

,"
· 

,>,
 . .

;. ,
 --'-

, -, 
_) 

-J-
... 

1 ,
 

~'
( 

"' 
n:

·1
 !

' 
-;

';/
i 

.JJ
.:<

 
--

,:;
:: 

\..,.
 

~·-
---

1
11

~J
 :

'"J
 

-.... 
,.-:.

.· 
1

.J.,
: ,

1,.
. 

,,._
 

,.
_

 
c .

. 
-:.:.

 
. 

i 
y, 

JcJ
-1a

1s
r-1

 
-

,,-
,r·

rd
. ,

,,
 

" 
f'l

 
-,

1 
,_ 

• 
_, .

.
 i,

 
t:i

. 
., 

"::
· (

!)
 i\

n 
I r

{j 
Cf

 )i]
t_

U
!E

!,'
.7

;z
 b

 
i7

 1
 ·.

i 
.l

j,
 H

 -z
" il,

1·
1 
ii 

L 

c
f r

# 
W

t fl~
-:f

:' i
l!F

f!i.
i--

r <
b 

,~:-
2~ 

iJ,
; T

:' 
i:~

 
t 

·ir
·· ,

, 
'l

':
r
✓
~
-
-
1
-
7
 

1
.8

 
;':

;._
_>

-i-
,;

,)
:·

/ 
'···

j·-
_,, 

-'<
, 

,:
,;

-,
,;

,,
,-

,J
,·

I 
,;

, 
1:

_i
: 

'° 
·: 1

::1
 '1

¥~
 .

. , 
-:1 

--.
 

J.:
7;

.; 
:·

-t
 

t· 
,i"

tl 
-t.

, 
; r

 
' 

,,. 
, 

.. 
0 

;,i
..-

-.·
i. 

·1;
.,.,

....
 .

h~
:,-

t.'
 

-' 
'< 

,_
,._

 
,
•
-

1 t'
 
•
,
 

.:.
..I

 
-'

,,
/.

J
 

H
 

•
'•

•
•
•
 

'!
',

.J
t 

../ 
'-

• 
,.

J
 
-
i
t
•
•
 

., 
r.

 

, 
.. , 

,1
,rp

~=
'f•

t·•
r 

\. 
rm

--
·'P

"'
-r

)'-
'"

1'
',,

31
1c

~'
"'

IT
-''

'·'
 

,-
· 

·"
 

Y)
:..

 
.k

l-
V

 j
.,

 ~
7

-
r::-

<
 ,;

r 
,· •

 ,f-1
 

·;·
,tJ

 \/
, 

#,
:j

,.
□
 ,-

:~
f '1

",-
+·

%
'~-

·;:
:; 

,v,
\ 

>\
 

• 
J 

h 
'-

-
-

, 
H

,.
••

. 
•·

• 
.I

 
;.

J
 

, 
• 

t 
• 

• 
J
-.

1
 

-·
 
·
·
•
 

~-
c-

t.,
 

· 
:~

if1
lJ 

·r--
, /

( 
;\

 ·ttf
:1 

f1.
fi 

~<
1 
t 

· f
./1

1 -.
,J· 

l .
 -J-

i,,,
, \

 .l
-· 

/'i:
 r-

1 •
 

..-
...

:_
 

• 
....

. 
,_

 
c ..

.. 
f~

n 
!f

...
.J

. 
:; 

) 
... _

. 
, r

 ·1
 

....
 

_.,.
. 

·--
... _

 
. d

-.-
.. 

., .
 •

n 
/j-

ci
· 

,;
,'

,·
 i-''

. >
·j· 

-,;,
1-.

, ft·
H·

,~ 
"I'!

' .
-, 

'
7

 
.5

, 
,•

 
r,·

,, 
' ·

t;
' 

,-
,-

!,
 __

 . 
-r,

·f 
;-:

-1
· 

'"
" 

,, 
_ 

,<.
v-1

 
, 

-"
1'

 
:,

 ,
. 

,-
i 

,. 
. 

,-
\ 

r: 
-, 

, 
, ,

. -
, 

.. •-
, 

'--
. 

)-,
 

' 
'E

E
.;

 .
.
.
 , 

,.,
 

J 
/'

->
 

' 
...

.. 
,-

-•
 

'( 
·-

-
·
-

t-
-.

1 
" 

,.
 

'.?
• 

_,.
 

-c 
?f½

J {
ti

 L
✓ f

:: 
i)

 C
/)

 ;
_~~

 .
\~

-
~k

 2~
 it

~¾
: ·-

J· ,
; 

,:
,;

-
.-

:.
, •

• 
,j

,-
' 

,,
 j

 
/ 

j 
:s!

'!· 
T

 
1

4
' -

+
· 

-p
 

.,
 ~

-"
··'

· 
-"

·,·
 'V

'J 
.,

-,
 ,;

_,
-· 

I 
-

' 
1f

fi
li

·f
'-

h,
1 I 1

1
'. 

-~
, G

 X
m

c:
r.

\,
!X

 C
r"

n'
;-;

cn
:;,

-v
; M

:,h
,:..

 <
J 

1✓ 
\,

 
··c

 r.
i ' 

E
l 1

~~
 fr.

~ -&
=?~

 Nl~
f L

. "
(' 
<

 t=. 
<.\ 

t, 
'•, 0

 

tJJ
: l?

!f F
T 

1 l~
 ·-

-J
;\ 

f<
: ·

-
-:.

; 
ht

 tp
s:

 //
w

w
w

. 
jp

o
, 

go
. 

jp
/i

.n
de

x.
 h

tm
l 

.tH
lf:

I~
*iP

~l 1
~·-,

j·~:f
rl,)~

~ i~}
~_-[

~_-
1 

t:i
1f

-j·
,r>

',)-
*f

1/
Jl'

f~
W

 f'
l 

'$.-
} 

1. 
,,;

f-
5}

 
{:?

 ,f
f] 

F1 
{f

 (3
02

:~
 ·T

-~)
 

1 
J~ 

7 
f.=J

 

:r 
s 

'.;s
, ;

i 
! 

1,
-f1

1 
fj 
,r 

1 ,2
02

4&
F)

 
4 

Ji
 

7 
r-1 

JJ,
'.'j;

 
G

 1
fj

j 
l 

{?
 ,t

n 
7 

:~::
~ 

(:·
~o

'.?
.G

:4:
:'.)

 
4 

q 
7 

f] 

'fj
 

7 
if

.'.
,}

 
! 

4,
-l!

J 
8 

if
, 

1,2
0:

:::
G,

~r
:) 

4 
Pi 

'i 
le]

 

1t
; 

B
 "F

''.7
.r 

f',
-tl

J 
9 

{f
C

02
7{

j"
-)

 
4 

q 
7 

f:! 

,'ff
 

9 
q,:

 '.-
)-

! 
4,

 f·
o 

1 
o 

if
 1

,2
ow

,'.
n 

'1 
n 

7 
fJ 

1~
 1

 0
 ff

~5
.:f

 
f?

:fl
l 

1 
l 

{f
 (:

:~
()

2r
J1

f)
 

4 
J~ 

7 
fJ 

"t'\
 l

 
J. 

ff
:?

' 
! 

1\
-f-

fl 
J 

;~ 
if

i 
(2

0:
,(

Ji
'.f

i)
 

'± 
Jj

 
7 

r-1 

~:
,; 

1. 
2 

if>
51

 
! 

h-
fn

 1
 

:,. 
{Jc

: (
::;

o:
w

n 
1 

11 
, 

f3 

{-g
 l

 
3 

ijc
' 

j7'
 

i 1
,· 

r,1
 J

 
4-

fF
 l

20
:3

2i
f)

 
1 ±

 Jl
 

7 
ri 

11;
 1.

 
4 

if:
1

7
)' 

ici·
 -rn

 1 
s ,

r (
::;

on
 1

r)
 

4 
11 

7 
f'J 

.ii/~
 1

 5
 q

:c 
:+ 

! 
1\

-:f
!l 

l 
&

 iF
 Q

O
:w

~
n

 
1 ±

 ftl
 

7 
fj 

tr 
1. 

f.
i{

f',
7)

' 
;,·

:fr
1 

l 
7 

{r
(2

0
:i

r;
!r

) 
4 

i;! 
7 

f:J 

::,p
, 

1 
7 

sr:
 '/

t 
! 

11
f!J

 l
 

8 
if

 l2
0:

3G
if

) 
4 

Jl 
7 

H
 

1 
/:~

 )
 

Y,
li;l

 1·
·,j·

 tr
fl 

"l
~ 

r:-1
 -

,~ ,
; ,;

,--+
 j]'.

,f•
¾

dz
. F

l "i
 0

'>
 f-

,k
 a

 
r -

,-
\ 

L
.o

.-
, 

,1-
~ 

H
J 

Pf
-. 

--
, -

' 
! 

,J
 

, 
_

,/
..

 
r;;:.

:z 
1-~

:i 
-i,

 1
 . 

~-
~ 

( ..
 __ 

J;
) 
k

-5
 ,!.

:: 
!~ 

i-:
t, 

·t
 rn

 f
l 1

I>
:~

 fJ
 1

:J, 
#

C
l 
nM

 o··
--

,l-
· 

i··1
 

) 
,_ 

>r
) 

·:t·
 -

+-
.n

 ... i:
i 

·;.!
-

) 
"i

'f•
· 

-
_. 

7 
(' 

~ 
': 

-
·q

 
,,,.,

,1..
, 

;...,.
_, 

,. 
1'

-
-

--
--

'7
•
 

-
· 

,
_

.
 

,:
: 

Rf
: \;

 \ 
,-!

'.,
, ;

f 'J
 ·f

r 
'.to

· 
~
 ·o

-+
f-¥

:t 
-Y

,5,
Co

tW
 >:

;:+
 f~

 '?<
 

I :
. -

1 
C

i 
. ,

. 
c.

.. 
_ 

w
 

r+-
i 
:a

 ,-·;
t~

 ~
i;r

:J
 J

:?7
K 

.. 1
~

.~
 .

. 
;;

;-
..

 .
:r

~
 

-?.
fi-

•:s
:c,

::. 
n 

" 
( 

,~ 
~~ 

o 
1 

) 
1 

' 
O· 

·1 
r 1

1~
 t'

 
f:°

e.
lf.

~p
 

\_
I 

t._
.) 

\ 
• • .

, 
tJ

 
O

 
. 

~ 
..

 
l..

 
. 

\.
! 

~-
J:

_'
?:

_J
 

i-
,l·

. o
:::t:

:.: 
J,:

:j 
)..

!L
; 

r·f
·j 

!,"
1 

2 
'7

 
(
)
 

0 
·,

-f
 ,, 

: 1
.1

:. 
:ec

cl 
r
' 

,,,,;
J< 

I 
o 

SEC et al. v. MRI SEC 
Exhibit 1022.1210 

IPR2023-00221



Patent/Utility Model Document Display I J-PlatPat [JPP] Page 1 of 10 

Document Display 

JP,6688402,B 

rC:% --"~" ~\:,::.ii2rve~(C~~-~t ~tsocurnent display page : 

Primary document 
*NOTICE* 

Previous document 

OPD 

JPO and INPIT are not responsible for any damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows a word which cannot be translated. 

3. In the drawings, any words are not translated. 

(19) [Publication country] Japan Patent 

Office (JP) 

(12) [Kind of official gazette] Published e 

xamined patent application (82) 

(1.l) [Patent number] Japanese Patent N 

o. 6688402 {P6688402) 

(24) [Registration date] Reiwa 2(2020) A 

pril 7 (2020.4.7) 

( 45) [Publication date] Reiwa 2(2020) Ap 

ril 28 (2020.4.28) 

(54) [Title of the invention] The coolings 

ystem of both sides for a display assernbl 

y 

(51) [International Patent Classification] 

G09F 9/00 {2006.01) 

G09F 9/40 {2006.01) 

H05K 7/20 (2006.01) 

H04N 5/64 (2006.01) 

https:/ /www.j-platpat.inpit.go.jp/p0200 

1 

figure 1 

Next document 

URL 

7/31/2020 

SEC et al. v. MRI 
SEC Exhibit 1022.1211 

IPR2023-00221



Patent/Utility Model Document Display I J-PlatPat [JPP] 

G02F 1/13357 (2006.01) 

[FI] 

G09F 9/00 350Z 

G09F 9/00 302 

G09F 9/00 362 

G09F 9/40 302 

H05K 7/20 H 

H04N 5/64 541J 

G02F 1/13357 

[Number of claims] 7 

[Total number of pages] 9 

(21) [Application number] Japanese Pate 

nt Application No. 201.8-545188 (P2018-

545188) 

(86)(22)[Filing date]Heisei 29(2017) Mar 

ch 6 (2017.3.6) 

(65) [Publication number of Japanese tra 

nslation of PCT international application] 

JP 2019 - 512721A (P2019-512721A) 

(43) [Publication date of Japanese transl 

ation of PCT international application] Re 

iwa 1(2019) May 16 (2019.5.16) 

(86) [International application number] 

PCT/U S2017 /020884 

(87) [International publication number] 

WO20l7/152166 

(87) [International publication date] Heis 

ei 29(2017) September 8 (2017.9.8) 

[Date of request for examination] Heisei 

30(2018) September 27 {2018.9.27) 

(31) [Application number of the priority] 

62/303,806 

(32) [Priority date] Heisei 28(2016) Marc 

h 4 (2016.3.4) 

(33) [Priority claim country/region or org 

anization] United States of America (US) 

(73) [Patentee] 

[Identification Number]510135614 

[Name]Manufacturing * **** Internation 

al Inc. 

(7 4) [Representative] 

[Identification number] 100067356 

[Patent attorney] 

[Name] SHIMODA, Yo-ichiro 

(74) [Representative] 

[Identification number] 100160004 

[Patent attorney] 

[Name] SHIMODA, Norimasa 

https:/ /www.j-platpat.inpit.go.jp/p0200 

Page 2 of 10 

7/31/2020 

SEC et al. v. MRI 
SEC Exhibit 1022.1212 

IPR2023-00221



Patent/Utility Model Document Display I J-PlatPat [JPP] 

(74) [Representative] 

[Identification number] 100120558 

[Patent attorney] 

[Name] SUMIYOSHI, Katsuhiko 

(74) [Representative] 

[Identification number] 1001.48909 

[Patent attorney] 

[Name] TAKIZAWA, Masanori 

(7 4) [Representative] 

[Identification number] 100192533 

[Patent attorney] 

[Name] Nara 

(72) [Inventor] 

[Name]Marcos Diaz 

[Examiner] NAKAMURA, Naoyuki 

(56) [Reference] 

[Document] United States patent publica 

tion of unexamined application the 2005/ 

0253699 (US, A1) 

[Document] United States patent public.a 

tion of unexamined application the 201.l/ 

0085301 (US, Al) 

[Document] United States patent public.a 

tion of unexamined application the 2009/ 

0126906 (US, A1) 

[Document] United States patent publica 

tion of unexamined application the 2009/ 

0126914 {US, A1) 

[Document] United States patent publica 

tion of unexamined application the 2009/ 

0129021 (US, A1) 

[Document] United States patent public.a 

tion of unexamined application the 2014/ 

0134767 (US, Al) 

[Document] United States patent public.a 

tion of unexamined application the 2015/ 

0366101 (US, A1) 

[Document] JP 2011 - 503663A (JP, A) 

[Document] JP 2011 - 014593A (JP, A) 

(58) [Search field] (Int.Cl., DB name) 

G09F 9/00 - 9/46 

G09G 3/00 - 3/38 

H04N 5/64 

H0SK 7/20 

G02F 1/13357 

https:/ /www.j-platpat.inpit.go.jp/p0200 

Page 3 of 10 

7/31/2020 

SEC et al. v. MRI 
SEC Exhibit 1022.1213 

IPR2023-00221



Patent/Utility Model Document Display I J-PlatPat [JPP] 

(57) [Claim(s)] 

[Claim 1] 

A display assembly mounted on a roof of 

a vehicle. 

A housing adapted to be mounted on the 

roof of the vehicle ; 

In the housing, 1 and 2 electronic displa 

ys arranged back-to-back and having fro 

nt and rear surfaces ; 

A 1 and a 2 transparent panel, each of w 

hich is disposed in front of the front surf 

ace of one of the 1 and 2 electronic displ 

ays; 

A 1 and a 2 thermal plate, each of which 

is disposed behind the back of one of the 

1 ancl 2 electronic displays ; 

An open loop path, said open loop path c 

omprising : 

A suction opening located in the housing 

to take up ambient air ; 

A 1 and a 2 open loop channel, each of w 

hich is disposed between one of said 1 a 

nd 2 heat plates and one of said 1 and 2 

displays ; 

A plurality of inlet openings disposed in e 

ach of said 1 and 2 heat plates, each of s 

aid inlet openings being in gas communic 

ation between said inlet opening and at I 

east one of said 1 and 2 open loop chann 

els; 

A discharge opening located in the housi 

ng for discharging ambient air ; 

A plurality of outlet openings arranged in 

each of said 1 and 2 heat plates, each of 

said outlet openings being between said 

discharge opening ancl at least one of sai 

d 1 ancl 2 open loop channels ; 

A plurality of outlet openings connected i 

n gas communication ; 

It ** and the aforementioned open loop 

course, 

Allowing the flow of ambient air to be ad 

mitted to the 1 and 2 portions of the rec 
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eived stream through the inlet opening a 

nd into the 1 and 2 open loop channels ; 

The open loop path is configured to coupl 

e the 1 and 2 segments after exiting the 

outlet opening and to drain the combined 

stream through the discharge opening. 

A closed loop path, wherein the closed lo 

op path is a closed loop path. 

A 1 and a 2 closed loop channel, each of 

which is arranged between one of the 1 

and the 2 transparent panel and one oft 

he 1 and the 2 display ; 

A closed loop plenum defined by said 1 a 

nd 2 heat plates, said closed loop plenu 

m being configured to be in gas commun 

ication with said 1 and 2 closed loop cha 

nnels; 

A closed loop path 

**** 
A display assembly. 

[Claim 2] 

A display assembly according to claim l, 

wherein : 

A plurality of electronic components mou 

nted on a back of at least one of said 1 a 

nd 2 thermal plates. 

Further provided is a display assembly. 

[Claim 3] 

A display assembly according to claim 1, 

wherein : 

A plurality of closed loop fans, each of w 

hich is arranged spaced apart from each 

other and which is configured such that a 

circulating gas travels through the closed 

loop plenum and at least one of the 1 an 

d 2 closed loop channels. 

Further provided is a display assembly. 

[Claim 4] 

A display assembly according to claim 1, 

wherein : 

An open loop fan arranged so that ambie 

nt air travels through at least one of said 

1 and 2 open loop channels. 

Further provided is a display assembly. 

[Claim 5] 

A display assembly according to claim 1, 

wherein : 

The housing has a plurality of legs. 
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A display assembly, wherein each of said 

plurality of legs has a lower surface confi 

gured to contact and substantially confor 

m to an upper surface of said roof of said 

vehicle. 

[Claim 6] 

A display assembly according to claim 1, 

wherein : 

Each of the plurality of inlet openings is s 

paced along a 1 end of the 1 and 2 heat 

plates. 

Each of the plurality of outlet openings is 

spaced along a 1 end of the 2 and 2. heat 

plates. 

A display assembly. 

[Claim 7] 

A display assembly according to claim 6, 

wherein : 

Each of the plurality of inlet openings is 

vertically spaced. 

Each of said plurality of outlet openings i 

s vertically spaced. 

A display assembly. 

[Detailed description of the invention] 

[Technical field] 

[0001] 

CROSS-REFERENCE TO RELATED APPLIC 

ATIONS 

[0001] The present invention claims the 

priority of U.S. Provisional Patent Applica 

tion No. 62./303,806, filed March 4, 201 

6, which is incorporated herein by refere 

nee in its entirety. 

[0002] 

(Technical field) 

[0002] Embodiments of the present inve 

ntion generally relate to cooling systems 

for electronic displays. 

[Background of the Invention] 

[0003] 
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(Background) 

[0003] Electronic displays are sometimes 

used in an outdoor environment or other 

areas where the ambient temperature is 

high, or other areas where the ambient t 

emperature is high, other heat sources t 

hat increase in temperature in the displa 

y, such as a solar load, and the like. *. H 

owever, some portions of the display are 

difficult to cool. This is because simply su 

eking ambient air into that portion of the 

portion causes dust to be introduced into 

and contaminate the sensitive portion of 

the display which could lead to prematur 

e failure. 

[Summary of the invention] 

[Means for solving the problem] 

[0004] 

(Summary of an invention concept) 

[0004] An exemplary embodiment includ 

es various channels of fluid, e.g., air, pas 

sing through an electronic display housin 

g. At least one channel is a closed loop a 

nd some other channels can provide an o 

pen loop. The closed loop flow path prefe 

rably circulates through the sealed electr 

onics compartment and passes between 

the electronic display and the front trans 

parent panel. A 1 open loop of ambient a 

ir passes behind the 1 electronic display, 

while a 2 flow path of ambient air can pa 

ss behind the 2 display. In some embodi 

ments, open loop air may also remove h 

eat from a thermal plate having an electr 

onic component, and in some embodime 

nts, open loop air may also remove heat 

from an LED backlight (LED display). 

[Brief Description of the Drawings] 

[0005] 

BRIEF DESCRIPTION OF THE DRAWINGS 

In addition to the features described abo 

ve, other aspects of the present inventio 

n will become apparent from the followin 

g description of the drawings and from t 

he description of the exemplary embodi 

ments of the invention, wherein : 0005. 

In the drawings, like reference numerals 

common to several figures represent ide 
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ntical or equivalent features. 

[Fig. 1]FIG. 1 is a front perspective view 

of an exemplary embodiment of a double 

-sided display assembly, also showing cu 

tting lines A-A, B-B, and C-C, 0006. 

[Fig. 2.]FIG. 0007 is a side cross-sectiona 

I view of the embodiment of FIG. 1 taken 

along line A-A of FIG. 2 ;. 

[Fig. 3]FIG. 0008 is a front cross-section 

al view of the embodiment of FIG. 1 take 

n along line B-B of FIG. 3 ;. 

[Fig. 4][0009] FIG. 4 is a top cross-secti 

onal view of the embodiment of FIG. 1 ta 

ken along line C-C, showing the location 

of Detail A. 

[Fig. 5][0010] FIG. 5 is a detailed perspe 

ctive view of Detail A. 

[Fig. 6][0011] FIG. 6 is an exploded vie 

w of a portion of the embodiment of FIG. 

1 ;. 

[FIG. l] 

[FIG. 2] 

[FIG. 3] 
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[FIG.4] 

[FIG.5] 

:n 

[FIG.6] 
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Abstrnct of WO2009055125 {A2} 

Ernbodirnents relate generally to various thermal control features for electronic 
displays. One feature comprises a closed loop isolated gas ct1amber, where a first 
chamber is in contact with the display surface and transfers heat between the isolated 
gas and the display surface. A second chamber is in gaseous communication 'Nith the 
first chamber and is adapted to heat or cool the isolated gas and reintroduce the 
isolated gas into the first charnber. Another feature uses constricted convection to 
facilitate the cooling of the backlight assembly for the electronic display. Another 
feature uses an air curtain to further heat or cool the exterior vievving surface of the 
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display. Another feature uses a linear 
polarizer \Vith an insulating gap to reduce 
the solar loading of the display stack and 
provide insulation from the ambient air 
temperature. Another feature uses a fluid 
system to contact fluid coolant with the 
display surface in order to cool the 
display. Each of the features may be used 
alone, or in combination to provide the 
proper operating temperature for the 
display depending on its desired 
operating environment 
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