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What is Lost Person Behavior?

�A book or app

�Results of a large database (ISRID)

�Development of individual behavior profile

�Development of general subject category

�A set of Statistics, circles on a map

�Behaviors of lost people

�Scenario Analysis
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Missing vs Lost

Missing Person

• Abductions

– Trafficking

– Stranger

– Family

– Honor

• Asylum-seeking

• Runaways

• Throwaways

• Forced Marriage

• Mental health

Lost Person (outdoors)

• Avalanche

• Criminal

• Despondent

• Drowning

• Investigative

• Lost

• Medical

• Overdue

• Stranded

• Trauma
© 2014 dbS Productions
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Where?
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Where are my keys!

• Investigation
– Determine PLS

– Determine where should be

– Retrace steps using memory

• Hasty search those locations

• Scenario Analysis

• ISRLKD

• Hasty search – Investigation + 
Stats

• Saturation Searches

© 2014 dbS Productions
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Approaches to POA

• Subject Matter Expert

• Stochastic

• Agent Based Modeling

�SAROPS

�LandSAR

�Many others but not ready for prime time

• Ensemble

© 2014 dbS Productions
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• Age 11

• Bike at LKP/IPP

• Asperger’s
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Collection of Incidents
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Lost Person Locator Project

Summary 

Statistics

User 

Products

SARCAT

Data

InfoUnder

Decision
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2. ISRID 1-3
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Country Contributors
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Reporting System

ISRID Database
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Need for more data

4.9 Million 

combinations

X

30 cases

• 75 Subject categories

• 15 Ecoregion divisions

• 2 terrains

• 4 population densities

• 9 age brackets

• 5 group types

• 4 seasons

• 3 light conditions

© 2014 dbS Productions
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Current Categories

• Abduction (735/92)
• Aircraft (1551)
• Angler (1016)
• ATV (995)
• Autistic (124)
• Camper (727)
• Caver (254)
• Child (1594)* +
• Climber (1984) +
• Dementia (1051)
• Despondent (962)
• Gatherer (213)
• Hiker (3837)*
• Horseback (105)
• Hunter (2230)*
• Mental Illness (180)
• Intellectual Disability (MR) (263)
• Mountain Biker (343)

• Other (BASE, Extreme, Motorcycle)+

• Runner (30)

• Skier – Alpine (225)

• Skier – Nordic (125)

• Snowboarder (81)

• Snowmobiler (548)

• Snowshoer (22)

• Substance Intoxication (68)

• Urban Entrapment

• Vehicle (Vehicle, 4wd, Left)+ 757

• Water (Boats, non powered, PIW+) 777

• Worker (191)
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Subject Categories Sub

Abduction Vehicle

No Vehicle

Clandestine graves

Mass Graves

Aircraft Jet

Helicopter

Propeller

Angler

ATV

ASD Adult

Children

Avalanche

BASE Jumper Non-winged suit

Winged Suit

Beacons 406 (PLB/ELT/EPIRB)

SEND

Phone/Wi-Fi

Bluetooth

Brain Injury

Bluetooth

Brain Injury

Car Camper

Caver Cave Diver

some training

no training

technical caver

Cell Phone Forensics

Child 1-3 Child 1 

Child 2

Child 3

Child 4-6

Child 7-9

Child 10-12

Child Adolescent 13-15 No stats just trends

Climber Sports

Mountaineer

Dementia

Despondent

Extreme Sports

Gatherer

Hikers Day

Backpackers?

Horseback Riders

Human Remains

Human Remains

Hunter

Intellectual Disability

Mental Illness

Motorcycle

Mountain Biker

Other Parachutist

Vision Quest

Runner

Skier-Alpine

Skier-Nordic

Snowboarder

Snowmobiler

Snowshoer

Substance intoxication

Urban Entrapment

Vehicle Vehicle

Four-wheel drive

Abandoned Vehicle

Water Related Powered Boats

non-powered

Lakes Ponds, Reservoirs

River & Streams

Flood Water

Bridge jumpers

Scuba Divers

Wide Area Search Floods

Fire

Tornado?

Mud?

Worker

Scenarios Evading

Investigative

Medical

Overdue

Stranded

Trauma

Fugitive (wilderness)??

Runaway? into the woods
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Subject Category Hierarchy

1. External Forces
Abduction, Aircraft, Entrapment, Water

2. Wheels
ATV, Motorcycle, Vehicle, Mountain Bike

3. Cognitive
Autism, Dementia, Despondent, Mental Illness, Intellectual

disability

4. Age (if Child)
1-3, 4-6, 7-9, 10-12, 13-15

5. Activity
Angler, Hunter, Gatherer, Hiker*, etc.

Substance Intoxication, 
medical, head injury

Horseback
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Statistical Tables
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Different Models for POA
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• Probabilistic Thinking: 81-yo with moderate dementia, high 

BP, heart disease, arthritis, overweight.  Wandered 3x before, 

found in facility. Currently a degree above freezing and sun 

just set. Wearing a dress with light sweater. Does not know 

area.

© 2014 dbS Productions

What is the most likely location?

What are the probabilities?
• 25% and 50% rings shown
• 9% within 100 meters
• 50% within 15 m of linear feature
• 25% in facility
• 10% near creek
• 96% lost
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Bicycle Wheel Model

• Axel (IPP)

• Hub/Gears (immediate 

area search)

• Rim (Containment)

• Spokes (Travel routes)

• Reflectors (high POA)
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Phases to Becoming Lost

• IPP

• Departure from IPP

• Error at Decision Point

• Movement based upon terrain analysis

• Foggy feeling of maybe something not OK

• Realization of Lost

• Self Rescue strategy
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Experience of Lost

System Freeze, Fight or Flight Panic Attack

Heart � Heart rate � Heart rate, palpitations, 

Chest pain or discomfort

Circulation � Blood - vessels to muscles

� Blood – vessels to digestion

Trembling or shaking Nausea 

or abdominal distress

Lungs � Respiratory rate Shortness of breath, 

smothering, feeling of 

chocking

Liver � Glycogen to glucose

Skin Pale or flushed, sweating

Eyes � Pupil size � Pupil size, blurred vision

Mind � Focus on threat

� hearing, tunnel vision

Derealization, 

depersonilization, fear of 

losing control, fear of dying.

© 2015 dbS Productions
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Lost Person Strategies

© 2013 dbS Productions

Random Direction

Contouring Direction Travel
Contouring Route

Direction Others
• Backtracking
• Landmark
• Folk Wisdom
• View +
• Cell Phone
• Beacon
• Staying Put
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Scenario Analysis

1. Gather information about the subject including timelines

2. Look at scenario statistics, determine which search 

scenarios are possible

3. Determine which search scenario are more probable

4. Determine how each search scenario might impact task 

planning

© 2014 dbS Productions

• Black-box scenario analysis introduced

• Scenario worksheet introduced



Survivability

y = 1.0042e-0.264x

R² = 0.9974
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Survivability Factors
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Age
Average Temp
Hottest Temp
Coldest Temp
Wilderness vs Urban
Subject Category
Gender
Mental Fitness
Ecoregion
Terrain

M. Pajewski, C. Kulkarni, N. Daga and R. Rijhwani, "Predicting Survivability in Lost Person Cases,"
2021 Systems and Information Engineering Design Symposium (SIEDS), 2021, pp. 1-6, doi: 10.1109/SIEDS52267.2021.9483790.
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100 hours equals  4 days 4 hours

Overall P Survivability vs Time
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The Future of SAR
• As long as Murphy, 

batteries die, or people do 

silly things – SAR will be 

needed

• Better Data

• Better Models

• Better Decisions

• Better Results

• Acknowledgments
– DHS S&T  D14PC00153

– USDA 2004-02667

– 5 data entry, 32 reviewers, 63 data 

contributors
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Thank – You

Questions?

Got Data?

Robert J. Koester, PhD. FRGS

Robert@dbs-sar.com

www.dbs-sar.com


