
July 27, 2011

Erica McDowell

STAR Program

Sandia National Laboratories is a multi-program laboratory managed and operated by 
Sandia Corporation, a wholly owned subsidiary of Lockheed Martin Corporation, for the 
U.S. Department of Energy’s National Nuclear Security Administration under contract 

DE-AC04-94AL85000.

SAND2011-5050C









 Data parsing to determine accuracy and drift
28537,-25,19,250,380,381,381,194,21,-435,0.31,0.07,-8.2
#M,32767,1
28538,-24,19,249,380,381,381,194,21,-435,0.33,0.07,-8.16
28539,-24,20,250,380,381,381,194,21,-435,0.32,0.06,-8.11
$GPGSV,3,3,10,32,42,316,39,12,05,037,00*73
$GPRMC,151739,A,3502.4654,N,10631.3571,W,000.0,000.0,150611,009.0,E*65
28540,-25,19,250,380,381,381,194,21,-435,0.31,0.08,-8.07
28541,-25,19,250,381,381,382,194,21,-435,0.32,0.05,-8.05
$GPGGA,151739,3502.4654,N,10631.3571,W,2,08,1.2,1675.4,M,-22.0,M,,*4E
$GPGSA,A,3,11,14,20,22,,24,25,31,32,,,,2.2,1.2,1.9*3C
$GPGSV,3,1,10,11,33,263,37,14,38,052,42,20,15,311,31,22,33,120,40*76
#M,32767,1
28542,-24,19,250,381,381,381,192,27,-434,0.34,0.03,-8.01
28543,-25,20,250,380,381,381,192,27,-434,0.33,0.03,-8.01
28544,-24,20,251,380,381,382,192,27,-434,0.34,0.05,-8.03
28545,-24,18,251,380,381,381,192,27,-434,0.33,0.07,-8.04
28546,-24,19,250,380,381,381,192,27,-434,0.32,0.04,-8.04
#M,32767,1
28547,-26,20,250,380,381,381,192,27,-434,0.31,0.04,-8.04
28548,-25,19,249,380,381,381,197,25,-433,0.35,0.06,-8.05
28549,-26,20,249,380,381,381,197,25,-433,0.36,0.05,-8.03
28550,-24,20,250,380,381,381,197,25,-433,0.39,0.07,-8.01
28551,-24,18,251,380,381,381,197,25,-433,0.38,0.09,-8
28552,-24,20,251,380,381,381,197,25,-433,0.36,0.06,-7.98
28553,-24,19,251,380,381,381,197,25,-433,0.35,0.07,-7.97
#M,32767,1
28554,-24,19,250,380,381,381,173,18,-422,0.34,0.07,-7.95
28555,-25,20,249,380,381,381,173,18,-422,0.33,0.06,-7.9
#M,32767,1
28556,-24,19,251,380,381,381,173,18,-422,0.34,0.08,-7.86
28557,-24,20,251,380,381,381,173,18,-422,0.33,0.07,-7.82
28558,-24,19,249,380,381,381,173,18,-422,0.32,0.09,-7.78
28559,-23,18,250,380,381,381,173,18,-422,0.31,0.08,-7.74
28560,-24,20,249,380,381,382,193,23,-430,0.28,0.05,-7.72
#M,32767,1
28561,-25,20,250,380,381,382,193,23,-430,0.27,0.07,-7.72
28562,-24,19,251,380,381,381,193,23,-430,0.29,0.09,-7.7
28563,-25,19,251,380,381,381,193,23,-430,0.29,0.08,-7.69
28564,-25,18,250,380,381,381,193,23,-430,0.3,0.07,-7.67
28565,-25,18,250,380,381,381,193,23,-430,0.32,0.05,-7.65
#M,32767,1
28566,-24,19,250,380,381,381,203,43,-432,0.33,0.02,-7.64
28567,-25,20,251,380,382,381,203,43,-432,0.34,0.02,-7.76
28568,-25,20,250,380,381,382,203,43,-432,0.35,0.04,-7.89
28569,-24,19,251,380,381,381,203,43,-432,0.36,0.06,-7.99
28570,-23,18,252,380,381,381,203,43,-432,0.35,0.06,-8.09
28571,-25,20,250,380,381,381,203,43,-432,0.32,0.03,-8.19
28572,-25,20,249,380,381,381,205,29,-431,0.33,0.05,-8.29
#M,32767,1

28573,-25,19,251,380,381,381,205,29,-431,0.34,0.07,-8.29
28574,-24,20,250,380,381,381,205,29,-431,0.36,0.06,-8.29
28575,-24,18,250,380,381,381,205,29,-431,0.34,0.08,-8.28
#M,32767,1
28576,-24,18,249,380,381,381,205,29,-431,0.33,0.05,-8.28
28577,-24,20,250,380,381,381,205,29,-431,0.32,0.03,-8.28
28578,-25,19,252,380,381,381,197,28,-435,0.31,0.05,-8.27
28579,-24,19,251,380,381,381,197,28,-435,0.33,0.04,-8.27
#M,32767,1
28580,-25,20,251,380,381,381,197,28,-435,0.32,0.04,-8.27
28581,-25,20,250,380,381,381,197,28,-435,0.33,0.06,-8.27
28582,-24,19,250,380,381,381,197,28,-435,0.34,0.08,-8.27
28583,-24,20,251,380,381,381,197,28,-435,0.33,0.07,-8.27
28584,-23,19,251,380,381,381,205,43,-435,0.32,0.09,-8.26
#M,32767,1
28585,-24,19,251,380,381,381,205,43,-435,0.29,0.08,-8.37
$GPGSV,3,2,10,23,06,266,15,24,41,289,38,25,21,069,32,31,81,137,42*71
$GPGSV,3,3,10,32,42,316,39,12,05,037,00*73
$GPRMC,151740,A,3502.4654,N,10631.3571,W,000.0,000.0,150611,009.0,E*6B
28586,-24,20,251,380,381,381,205,43,-435,0.28,0.07,-8.46
28587,-25,19,250,380,381,381,205,43,-435,0.28,0.09,-8.55
$GPGGA,151740,3502.4654,N,10631.3571,W,2,08,1.2,1675.4,M,-22.0,M,,*40
28588,-24,18,250,380,381,381,205,43,-435,0.29,0.08,-8.64
28589,-24,18,249,380,381,381,205,43,-435,0.29,0.05,-8.72
$GPGSA,A,3,11,14,20,22,,24,25,31,32,,,,2.2,1.2,1.9*3C
$GPGSV,3,1,10,11,33,263,37,14,38,052,41,20,15,311,31,22,33,120,40*75
$GPGSV,3,2,10,23,06,266,15,24,41,289,38,25,21,069,31,31,81,137,42*72
28590,-24,20,250,380,381,381,204,29,-439,0.28,0.03,-8.8
28591,-24,19,251,380,381,381,204,29,-439,0.28,0.05,-8.79
28592,-26,21,248,380,381,382,204,29,-439,0.27,0.05,-8.79
#M,32767,1
28593,-24,18,251,380,381,381,204,29,-439,0.31,0.09,-8.78
28594,-24,19,251,380,381,381,204,29,-439,0.3,0.06,-8.77
28595,-24,18,251,380,381,381,204,29,-439,0.3,0.05,-8.75
#M,32767,1
28596,-23,18,250,380,381,381,182,30,-438,0.29,0.03,-8.74
28597,-24,18,251,380,381,381,182,30,-438,0.26,0,-8.77
28598,-24,20,251,380,381,381,182,30,-438,0.25,-0.02,-8.78
28599,-25,20,250,380,381,382,182,30,-438,0.25,0.01,-8.82
#M,32767,1
28600,-25,18,249,380,381,381,182,30,-438,0.27,0.03,-8.84
28601,-24,19,250,380,381,381,182,30,-438,0.29,0,-8.86
28602,-24,18,251,380,381,381,207,38,-437,0.28,0,-8.88
28603,-24,19,252,380,381,381,207,38,-437,0.28,-0.02,-8.92
#M,32767,1
28604,-25,20,250,380,381,381,207,38,-437,0.27,-0.02,-8.96
28605,-23,19,252,380,381,381,207,38,-437,0.29,0.01,-9
28606,-24,20,250,380,381,382,207,38,-437,0.26,0.01,-9.05
28607,-23,19,250,380,381,381,207,38,-437,0.26,0.03,-9.09
28608,-23,19,251,380,381,382,200,31,-424,0.23,0.03,-9.14
#M,32767,1
28663,-24,20,251,380,381,381,215,37,-428,0.28,0.03,-8.66
28664,-26,21,252,380,381,381,215,37,-428,0.27,0.05,-8.69
28665,-24,19,251,380,381,381,215,37,-428,0.31,0.09,-8.72
28666,-25,20,251,380,381,381,215,37,-428,0.3,0.09,-8.74
#M,32767,1

#M,32767,1
28624,-24,19,251,380,382,381,201,25,-432,0.32,0.02,-8.5
28625,-25,18,250,380,381,381,201,25,-432,0.31,0.02,-8.47
28626,-24,19,252,380,381,381,200,31,-431,0.33,0,-8.44
28627,-24,19,251,380,381,381,200,31,-431,0.32,0,-8.45
28628,-24,19,251,380,381,381,200,31,-431,0.31,0,-8.46
#M,32767,1
28629,-24,20,249,380,382,381,200,31,-431,0.32,0,-8.47
28630,-25,18,251,380,381,381,200,31,-431,0.31,0.03,-8.49
28631,-24,18,252,380,381,381,200,31,-431,0.32,0,-8.5
28632,-25,19,250,380,381,381,183,16,-426,0.31,-0.02,-8.51
#M,32767,1
28633,-24,19,250,380,381,381,183,16,-426,0.33,-0.02,-8.42
28634,-23,19,251,380,381,381,183,16,-426,0.32,-0.02,-8.33
28635,-23,19,249,380,381,381,183,16,-426,0.29,-0.01,-8.25
$GPGSV,3,3,10,32,42,316,39,12,05,037,00*73
$GPRMC,151741,A,3502.4654,N,10631.3571,W,000.0,000.0,150611,009.0,E*6A
28636,-24,18,250,380,381,381,183,16,-426,0.26,-0.01,-8.17
28637,-24,19,251,380,381,381,183,16,-426,0.26,-0.03,-8.09
$GPGGA,151741,3502.4654,N,10631.3571,W,2,08,1.2,1675.4,M,-22.0,M,,*41
$GPGSA,A,3,11,14,20,22,,24,25,31,32,,,,2.2,1.2,1.9*3C
$GPGSV,3,1,10,11,33,263,37,14,38,052,41,20,15,311,31,22,33,120,40*75
$GPGSV,3,2,10,23,06,266,15,24,41,289,38,25,21,069,32,31,81,137,42*71
$GPGSV,3,3,10,32,42,316,39,12,05,037,00*73
28638,-24,20,251,380,381,382,182,29,-432,0.25,-0.03,-8.04
#M,32767,1
28639,-24,19,251,380,381,382,182,29,-432,0.25,0,-8.08
28640,-24,19,250,380,381,381,182,29,-432,0.25,0,-8.11
28641,-24,20,249,380,381,382,182,29,-432,0.25,0,-8.15
28642,-24,19,249,380,381,381,182,29,-432,0.24,0.03,-8.17
#M,32767,1
28643,-26,20,251,380,381,381,182,29,-432,0.24,0.02,-8.19
28644,-24,20,250,380,381,381,199,31,-430,0.29,0.05,-8.21
28645,-26,20,250,380,381,381,199,31,-430,0.28,0.07,-8.23
28646,-25,19,249,380,381,381,199,31,-430,0.32,0.08,-8.25
28647,-24,19,249,380,381,381,199,31,-430,0.34,0.08,-8.27
#M,32767,1
28648,-25,20,251,380,381,381,199,31,-430,0.32,0.07,-8.28
28649,-25,20,250,380,381,381,199,31,-430,0.34,0.09,-8.3
28650,-24,19,251,380,381,381,200,35,-431,0.35,0.1,-8.31
28651,-25,19,250,380,381,381,200,35,-431,0.34,0.09,-8.36
#M,32767,1
28652,-24,19,250,380,381,381,200,35,-431,0.35,0.08,-8.41
28653,-25,19,249,380,381,381,200,35,-431,0.34,0.08,-8.45
28654,-24,19,250,381,381,381,200,35,-431,0.35,0.05,-8.5
28655,-24,18,250,380,381,381,200,35,-431,0.34,0.05,-8.54
28656,-23,19,250,380,381,381,199,30,-428,0.33,0.02,-8.58
#M,32767,1
28657,-24,20,251,380,381,381,199,30,-428,0.29,0.02,-8.58
28658,-24,17,252,380,381,381,199,30,-428,0.29,0.04,-8.59
28659,-25,21,251,380,381,381,199,30,-428,0.28,-0.01,-8.59
28660,-24,19,249,380,381,381,199,30,-428,0.3,0.04,-8.6
28661,-25,19,249,380,381,381,199,30,-428,0.29,0.04,-8.6
28662,-23,19,250,380,381,382,215,37,-428,0.31,0.04,-8.62
#M,32767,1

f = open("filename")
for line in f.readlines():

#process(line)
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~16-17 feet of drift over 2 hours
~ 7-10 feet off actual location



 Radio-controlled robot with smashed 
controller







 Understand how the controller works

 Fix wiring and make the controller more 
durable for the future

 Possibilities for modernization





 We found a loose screw that most likely 
shorted something inside the controller’s box 
as well as an RS232 connector which had 
come loose

 Next Step: Modernize 

the controller, possibly 

using this iPad joystick



 GPS data from vests 

shows the location of 

the vest in a simulation

 Currently the vests 

have no way to tell 

which direction they 

are facing



 Will be added to vest to show which direction 
the vest is facing

 Tasks:
◦ Configure compass chip

◦ Combine GPS and Compass data through an 
Arduino microprocessor

 Serial communication

 Programming and Hardware issues



int data = 2; 
int clock = 3;
int latch = 4;
int ledState = 0;
const int ON = HIGH;
const int OFF = LOW;
void setup()
{
pinMode(data, OUTPUT);
pinMode(clock, OUTPUT);  
pinMode(latch, OUTPUT);  

}
void loop()  {
int delayTime = 100; 
for(int i = 0; i < 256; i++){
updateLEDs(i);
delay(delayTime); 

}
void updateLEDs(int value){
digitalWrite(latch, LOW);     
shiftOut(data, clock, MSBFIRST, 

value); 
digitalWrite(latch, HIGH);   

}



 Helped test and evaluate various sensors

 Omnitrax

 Motion 

Detection

 Underwater

Grate



 Underground electromagnetic field sensor 
being tested in the Exterior Intrusion Sensor 
Field

 Tested the sensor’s sensitivity by walking, 
running, crawling, and duck walking over the 
sensor







 Computers- programming, software, data 
parsing

 Hardware- circuits, chip configuration

 Have good experimentation strategies-
attentiveness, consistency

 Diagnose problems methodically

 Don’t get bogged down when things get 
tough- find a solution

 Be picky with yourself

 Be patient



 Working on REAL things

 Learning what it’s like to 

work in an engineering-

centered environment

 Being trusted to work on 

my own, without having 

my hand held

 Working with and 

meeting people my age



 Jake Deuel- Manager

 Jason Andersen- Mentor

 Wendy Amai- Mentor

 Nader Khalil, Kelsey Johnson- Students

 Larry Anderson, Bob Anderson, Dennis 
Wilder, Daniel C de Baca, Robin Thompson-
RVR

 STAR Program and everyone who made my 
time here possible- I couldn’t thank you 
enough!


