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+
+ Name ULTHA-Vis.bxd
+ Description : text-based RFP file

Urban Leader Tactical Response, Awareness & Visualization (UL TRA-Vis)
305
BACKGROUND

Current military operations are focusing efforts on urban and asymmetric warfare, as well as distributed operations, but
small unit leaders lack the capability to issue commands and share mission-relevant information in an urban environment
non-line-of-sight. Various factors that can impact mission effectiveness and tempo of operations are:

leaders communicate by shouting and hand signals,
teams operate within earshot and line-of-sight,
intra-squad radios are hard to hear, and

teaders must stop to use handheld displays.

Military operations in the urban terrain {extensive areas with hostile forces, non-combatant populations, and complex
infrastructure) require special capabliities and agility to conduct close-combat operations under highly dynamic, adverse
conditions. In short, tactical leaders need the ability to adapt on the move, coordinate small unit actions and execute
commands across a wider area of engagement. Significant tactical advantages could be realized through the small unit
leader’s ability to intuitively generatefroute commands and timely actionable combat information to the appropriate team or
individual warfighter in a readily understood format that avoids

information overload.

Thus, the goal of the ULTRA-Vis program is to enable the small unit commander to disseminate commands and actionable
combat information over a wider area to support distributed, nonlinear, operations. To accomplish this goal, the ULTRA-Vis
program will be focused on:

developing information processing techniques to recognizefinterpret a small unit leader’s gesture/ voice commands,
develop techniques to create/disseminate/display geo-registered icons and actionable combat infermation for Fire Team
Leaders/Dismount Warfighters in real time over an existing soldier radio network, and

developing/integrating the necessary critical enabling technologies, such as 1) a low profile, see-through display, and 2)
demonstrating multi-madal iconic C2 in a NLOS, urban environment with prototype systems.

310
PROGRAM OVERVIEW

ULTRA-Vis consists of critical technology components that provide the platoon or squad leader with the ability to issue
commands and tacticat information to the squad or individual fire teams (as depicted in the example shown in Figure 1
below). ULTRA-Vis will develop the key technologies that allow unit leaders and members to selectively transmit critical
combat information in the form of icons using low bandwidth soldier
voice and data radios.

The key technology areas to be developed include:

A multi-modal interface to recognize the leader’s hand and arm signals (gestures) and voice commands. This interface will
have the capability to recognize gesture, voice and tactile commands simultaneously for accurate interpretation.

An information management engine 10 interpret the command and convert it to a standard, geo-registered icon or symbol
for dissemination. The information management engine will not only convert the commands to standard iconic forms, but
also will merge data from other contextual and off-board sources into the data packet to be transmitted to the team or
individual intended to receive the command.

A see-through display to overlay the icon on the battlefield as seen from each warfighter's own perspective. The small unit
will be outfitted with low- profile, non-occluding head-mounted displays for overlay of geo-registered icons on the real world
environment. A head-tracking navigation unit will serve to align and display the icon from each warfighter's perspective.

The advanced system will give each member of the unit the actionable combat information needed to increase awareness
and enabile dismounted units to be more effective in a distributed battie space. The system architecture shown below in
Figure 2 is a notional concept describing functional capabilities and information flow for the ULTRA-Vis system. Offerors are
encouraged to propose innovative approaches to achieve the highest level of overall system effectiveness, meeting or
exceeding the program goals as outlined in this BAA. The proposed

Figure 3
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+ Name ;UL TRA-Vis.eap
+ Description : Usecase-based requirement file 400

* 405

Description -

Military operations in the urban terrain (extensive areas with hostile forces, non-combatant populations,
and complex infrastructure) require special capabilities and agility to conduct close-combat operations
under highly dynamic, adverse conditions. In short, tactical leaders need the ability to adapt on the
move, coordinate small unit actions and execute commands across a wider area of engagement.
Significant tactical advantages could be realized through the small unit [eader’s ability to intuitively
generate/route commands and timely actionable combat information to the appropriate team or
individual warfighter in a readily understood format that avoids

information overload.

Thus, the goal of the ULTRA-Vis program is to enable the small unit commander to disseminate
commands and actionable combat information over a wider area to support disttibuted, nonlinear,
operations. To accomplish this goal, the ULTRA-Vis program will be focused on:

edeveloping information processing techniques to recognize/interpret a small unit leader's
gesture/ voice commands,
sdevelop techniques to create/disseminate/display geo-registered icons and actionable combat
information for Fire Team |eaders/Dismount Warfighters in real time over an existing soldier radio
network, and
«developing/integrating the necessary critical enabling technologies, such as 1) a low profile, see-
through display, and 2) demonstrating multi-modal iconic C2 in a NLOS, urban environment with

prototype systems. 410
Use-cases 411

1Recognize L eader's commands /

A multi-modal interface to recognize the leader’s hand and arm signals {gestures) and voice
commands. This interface will have the capability to recognize gesture, voice and tactile
commands simultaneously for accurate interpretation.

The gesture recognition unit will provide the leader with the capability to convey standard hand
and arm signals and affix icons to the battiespace through pointing actions. The task will show
that hand and arm motions are distinctly recognizable through interpretation of data inputs from
one or more sensors and clearly distinguishable from other gestures or actions. At least 10
standard visual signals {hand and arm gestures) must be used to demonstrate the functionality
and accuracy of this system component. The gesture recognition unit will be capable of
achieving at least 99% probability of recognition during testing procedures that will be clearly

defi in the l.
efined in proposa 412
2interpret Leader's commands
413
3Dissemenate commands and information /
414

4Display data on see-through display

Figure 4
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-+

+ Name S ULTRA-Vis.eap
+ Description : Usecase-based requirement file

.
7

700

rd

|_Model tags: hand&arm recognition, voice recognition, geo-registered icon, head mounted
display, geo map 710

Category: mobile, gesture recognition, voice recognition, visualization

Use-cases

1Recognize Leader's commands
Tags: interface;gestures;hand and arm;voice;commands;signals;recognize

2interpret Leader's commands
Tags: squad;perspective;affix;viewing;accurately;affixed; milliradian;verify;

3Dissemenate commands and information
Tags: gesture;voice;iconic;command;tactile;sensor;processor;

4Display data on see-through display
Tags: icon;display;unit;phase;battle;head;mounted;

Figure 7
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910

ULTRA-Vis

Mtags
«Category
Use-cases

1Recognize | eader's commands
2Interpret Leader's commands
3Dissemenate commands and
information
4Display data on see-through display

IntelBot
oMtags [340]
«Category [273]
Use-cases
1Locate Target [273]
Interpret Leader’s
commands
2Go to Target [86]
Dissernenate
commands and
information
3Q0bserve InteBot [192]
Display data on
see-through
display
4Command InteBot [155]
Recognize
Leaders
commands
915
Flight Simulator
oMtags [234]
«Category [200]
Use-cases
1Track other plane [113]
Interpret Leader's
commands

2Communicate with ground

controller [86]
Dissemenate
commands and
information

3Display on HMD [291]
Display data on
see-through
display

4Control by joystick [55]
Recognize
Leader's
commands

5Display cockpit view

6Display on fixed HUD
7Control by buttons

Figure 9
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1100
(/_,

+ Name FULTRA-Vis.eap
+ Description : Usecase-based requirement file

-
4

Descripfion

Use-cases

1Commands IntelBot .

A multi-modal interface to recognize the leader's hand and arm signals (gestures) and
voice commands. This interface will have the capability to recognize gesture, voice and
factile commands simultaneously for accurate interpretation.

The gesture recognition unit will provide the leader with the capability to convey standard
hand and arm signals and affix icons to the battlespace through pointing actions. The task
will show that hand and arm motions are distinctly recognizable through interpretation of
data inputs from one or more sensors and clearly distinguishable from other gestures or
actions. At least 10 standard visual signals (hand and arm gestures} must be used to
demonstrate the functionality and accuracy of this system component. The gesture
recognition unit will be capable of achieving at least 99% probability of recognition during
testing procedures that will be clearly defined in the proposal.

2Interpret Operator's commands

3Communicate with IntelBot

40bserve InteBot on see-through display

5Go to target destination

Figure 11
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+ Name JULTRA-Vis.eap

+ Description : Usecase-based requirement file
o+

Description

Use-cases
1205

1Commands IntelBot
A multi-modal interface to recognize the leader's {operator, user,r%an) hand and arm
signals {gestures} and voice commands. This interface will have the capability to
recognize gesture, voice and tactile commands simultaneously for accurate interpretation.
1205
1205 The gesture recognition unit will provide the leader (operaz%}user, person)with the
\_ capability to convey standard hand and arm signals and affix icons to the battlespace

{area, space, scene)through pointing actions. The task will show that hand and arm
motions are distinctly recognizable through interpretation of data inputs from one or more
sensors and clearly distinguishable from other gestures or actions. At least 10 standard
visual signals (hand and arm gestures) must be used to demonstrate the functionality and
accuracy of this systern component. The gesture recognition unit will be capable of
achieving at least 99% probability of recognition during testing procedures that will be
clearly defined in the proposal.

1Interpret Operator's commands

2Communicate with IntelBot

30bserve inteBot on see-through display

4Go to target destination

Figure 12
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J=== === == = = £
# Name I myprogram.cpp

#Author : C35 Ple Lid

/# Description : Foggy Camouflager sample

#include <iostream>
#include “compute._h’
#define MIN 200

#define MAX MIN + 100 1405
#define AREA(radius) 3.14*3.14*radius

using namespace std;

int main(} {
char msg[] = “Danger, reduce speed”;
Computation center = new Computationi();
Vehicle v1 = new Vehicle();
Vehicle v1 = new Vehicle();
cout << “First Vehicle area: " << AREA(v1.R) << endl;
printf(*Second Vehicle area: %fin", AREA(v1.R);
float speed = center.velocity(time, v1.x, v1.y);
printf(“Speed of vehicle 1: %f\n",speed);
if (center.collide(v1, v2))
cout << msg;
return 0;

/ Name :compute.h

Jf=== o 2 = === =,

Class Computation { 141
public float velocity(int time, float x_coordinate, float y_coordinate);
public bool collide{vehicle v1, vehicev2);

o

L)

# Name rcompute.cpp

#ifndef COMPUTATION_CC
#define COMPUTATION _CC

float Computation::velocity(int time, float x_coordinate, float y_coordinate) {
floatv = 0;
v = (time*time - 4.5*ime + 1.76) * x_coordinate / (time*time*time/2 + y_coordinate);
return v;

}

bool Computation::collide(Vehicle v1, Vehicle v2) { 141
/ Dislance between 2 ceniers
" float distance = 0;
distance = (v1.x-v2.x)*(vi.x-v2.x) + (v1.y-v2.y}*{(vly - v2.y});
if (distance < (v1.R + v2.R)*( v1.R + v2.R))
return true

192

else
return false;

Figure 14
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/' Name :compute.cpp

#ifndef COMPUTATION_CC
#define COMPUTATION _CC

float Computation::velocity(int time, float x_coordinate, float y_coordinate} { 1605

floatv = 0; (" 18605

v = (time*time - CAM..getNumber(493)time + CAM.:.getNumber(478)) * x_coordinate /
(time*time*time/ CAM..getNumber{313) + y_coordinate);

retun v,

}

bool Computation::collide(Vehicle v1, Vehicle v2) {
/ Distance between 2 cenlers
float distance = 0; 1610
switch (CAM:.getNumber(17)} {
case 372 /
distance = (v1.X + v2.X)*(v1.x - v2.X) - (v1.y - v2.yyH{v1y - v2.y) + CAM::getNumber(3},
break;
case 4012:
distance = (v1.x- v2.X)*(v1.x - v2.x) + (v1.y - v2.y)*(v1.y - v2.y) + CAM..getNumber(98},

break; 1620

if (distance < sin(2*v1.R)}+cos(2*v1.R}+2*sin{v1.R)sin{v1.R)-
(cos(v1.R)+sin(v1.R))*( cos{v1.R)+sin(v1.R)+(v1.R + v2.R)*( v1.R + v2.R)}
return frue
else
return false;

}
#endif

Figure 16
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#/ Name s compute.cpp

Y == ==

#ifndef COMPUTATION_CC

1805

#define COMPUTATION _CC

void* Computation::sequencer(int ID, int p1, vehicle p2, float p3, vehicle p4, float p5) {
switch (CAM:-getNumber(ID}){
case 479; return &velocity(p1, p3, p5);
case 123: return &velocity(p1, p4, p3);
case 093: return &collide(p2, p4),
case 472: return &coliide{p4, p2),

using namespace std;

int main() {
char msgl] = “Danger, reduce speed”,
Computation center = new Computationi(); 1810

Vehicle v1 = new Vehicle();
Vehicle v1 = new Vehicle(),
cout << “First Vehicle area: ” << AREA(v1.R) << end|;
printf(“Second Vehicle area: %fin”, AREA(v1.R);
float speed,;
switch (CAM::getNumber(Z3){
case 470:
speed = (float)*(center.sequencer(748, time, v1, vi.x, v2, vliy);
break;
case 702:
speed = (float)*(center.sequencer(748, time, v2, v2.x, v2, v1.y),
break;

}

printf(“Speed of vehicle 1: %f\n",speed);

if ((booly*(center.sequencer(736, time, v1, v1.x, v2, v1.y)))
cout << msg;

return 0;

Figure 18
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using namespace std;

int main() {
char msg[] = "50875357536745675357526~4567507~54075217523~5317482~456™";
Computation center = new Computationi();

Vehicle v1 = new Vehicle();

Vehicle v1 = new Vehicle();
cout<<CAM::getString("~1226™1259712407124271250™117571248~1258~11751244™1
25271255712697126471201711757", 606)<< AREA(v1.R) << end!;
printf(CAM::getString(""4497480748174017466™4797401~470™477~470~ 478470479
~485742774017%fn" , 915), AREA(v1.R);

float speed;

switch (CAM: :getNumber(23)){
case 470:
speed = (float)*(center.sequencer(748, time, v1, v1.x, v2, vi.y);
break;
case 702
speed = (float)*(center.sequencer(748, time, v2, v2.x, v2, v1.y);
break;

}
printf(*3877408742174127416™4087423740874217365™339~%f\n",speed);
if ((bool)*(center.sequencer(736, time, v1, v1.x, vZ, v1.y)))

cout << msg;
return 0;

Figure 21
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using namespace std;

int main{) {
char pigeon[] = "5087535753674567535752674567507754075217523753174827456™",
Eagle crow = new Eagle();

Penguin v1 = new Penguin();

Penguin v1 = new Penguin();
cout<<BIRD::chickern("~1226™12587124071242712507117571248712587117571244™125
27125571259712647120171175™", 606)<< AREA(v1.R) << end|;
printf( BIRD::chicker{"~449748074817401746674797401747074777470747874707479748
5742774017 %fn" , 915), AREA({v1.R);

float hawk;

swiltch (BIRD::duck(23)){
case 470
hawk = (float)*{ crow.crane(748, time, v1, v1.x, v2, v1.y);
break;
case 702:
hawk = (float)*( crow. crane(748, time, v2, v2.x, v2, v1.y);
break;

}
printf(*38774087421741274167408742374087421736573397%An",speed),
if ((bool)*(crow. crane(736, time, v1, vi.x v2, v1.y)})

cout << pigeon;
return 0;

Figure 22
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27%

#include <iostream> __/2405

#include “henrry.h’ 2405

#define LEMON 200 2405

#define ORANGE LEMON -+ 100
#define APPLE(pear) 3.14*3.14%*pear

using namespace std;

int main() {
char pigeon[] = "508753575367456753575267456™507754075217523753174827456™",
Eagle crow = new Eagle();

Penguin v1 = new Penguin();

Penguin v1 = new Penguin();
cout<<BIRD::chicken("~1226™125971240™124271250711757124871258711757 124412
52712557125971264™ 1201711757, 606)<< APPLE(v1.R) << endl;
printi(BIRD:.chicken("~449~48074817401746674797401747074777470747874707479~
485742774017 %fn” , 915), APPLE (vi.R);

float hawk;

switch (BIRD::duck(23){
case 470;
hawk = (float)*( crow.crane(748, time, v1, v1.x, v2, viy);

- break;
case 702:
hawk = (float)*( crow. crane(748, time, v2, v2.x, v2, v1.y);
break;

}
printf{*387740874217412741674087423740874217 3657339 %A\n",speed);
if ((bool)*(crow. crane(736, time, v1, v1.x, v2, v1.y)})
cout << pigeon;
return 0;

Figure 24
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274

#include <iostream>

#include “henrry.h”

#define LEMON 200

#define ORANGE LEMON + 100
#define APPLE(pear) 3.14*3.14*pear

using namespace sid;

int main() {
char pigeonf] = .

"5087535753674567535752674567507754075217523753174827456™",

Eagle crow = new Eagle();
Penguin v1 = new Penguin();

Penguin v1 = new Penguin();
cout<<BIRD::chicker{""1226™12597124071242712507117571248™1258711757 1244
~125271255712597126471201711757", 606)<< APPLE(v1.R) << endI,
printf( BIRD::chicken(" 44974807 48174017466747974017470747774707478747074
797485742774017%fn" , 915), APPLE (v1.R);

float hawk;

switch (B/RD::duck(23)){
case 470:
hawk = (float)*( crow.crane(748, cuckoo, v1, vi.x, vZ, viy);
break;
case 702:
hawk = (float)*( crow. crane(748, cuckoo, v2, v2.x, v2, v1.y);
break;

}
printf(“3877408742174127416740874237408742173657 3357 %f\n",speed);
if {(bool)*(crow. crane(736, time, v1, v1.x, v2, v1.y)))
cout << pigeon;
return O;

*23%

Class Eagle {
public void* crane(int, int, Penguin, float, Penguin, float)
public float flamingo(int cuckoo, float seagull, float swallow);
public bool swan(Penguin v1, Penguin);

Figure 25
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~12*
flilndef CAMUCAMU
#define CAMUCAMU

void* Eagle:: crane(int ID, int p1, vehicle p2, float p3, vehicle p4, float p5) {
switch (B/RD::duck(/D)){

case 479: return &flamingo(p1, p3, p5);
case 123: return &flamingo(p1, p4, p3);
case 093: return &swan(p2, p4);
case 472: return &swan(p4, p2);
}
}
float Eagle:: flamingo (int cuckoo, float seagull, float swallow) {
floatv =0;
v = (cuckoo * cuckoo - BIRD::duck(493)* cuckoo + BIRD:‘duck(478)) * seagull / (cuckoo *
cuckoo * cuckoo / BIRD::duck(313) + swallow);
return v;
}
bool Eagle:: swan(Penguin v1, Penguin v2) {
22%
float owl = 0;
switch (B/IRD . duck{17)) {
case 372:
owl = (vix +v2)*(v1.x-v2.X) - (v1.y - v2.y)+(vi.y - v2.y) + BIRD::duck(3),
break;
case 4012:
owl = (v1.x-v2xy*(v1.x-v2.x) + (viy-v2.y)*{(vl.y - v2.y) + BIRD: duck(98},
break;
if (owl < sin(2*v1.R)+cos(2*v1.R)+2*sin(vi.R)*sin{v1.R)-
(cos(v1.R)+sin{v1.R))*( cos(v1.R)+sin(v1.R})+(v1.R + v2.R}*( v1.R + v2.R})
return true
else
return false;
}
#endif

Figure 26




