POD Sheet Instructions








PODSheet is a Microsoft Excel worksheet that contains several useful spreadsheets for search and rescue operations management. To get much good out of this stuff you will need to be familiar with Probability of Area / Probability of Detection (POA/POD) theory.





The sheets are...





Planning: The planning sheet can be used to determine the resources needed to open grid search a given area. It can be used for a rough estimate of needs for your entire search area or for planning  


individual assignments.





POD Results: Helps determine the POD for a given open grid search. This sheet uses the same theory and the planning sheet only in reverse. 





POD Updates POA: Produces updated POAs given PODs.





Matson: Uses the Matson or O'Connor methods to arrive at an Initial POA.





Clues: Updates POAs based on the influence of a clue.





Purpose & Credits





This spread sheet was original done for a presentation by John Carnes at the 1995 Computers in SAR Conference. The basic idea  being to demonstrate that useful tools could be created using existing off the shelf software. It was intended as a seed, to get people thinking about what they could do. Jim Cooke took the seed, and grew it into what you see here. The formatting was cleaned up and some basic instructions added. Not only does it run on both Macintosh and PC computers, but it can run on a Psion or HP 200 palmtop as a series of Lotus Files. Finally a computer tool that tucks into the plans chief's shirt pocket! If you are interested in the files modified to run on a palmtop capable of running Lotus, please contact Jim Cooke at the address below.





We hope that you find this to be a useful tool. But it is still a seed. We encourage to add, modify and grow the tool to fit your needs. The sheets also make a good reference for POD/POA algorithms if you want to build your own tools. We'd love to get your feedback on this thing. Let us know it you find it useful. Send us a note about how you modified or expanded it. 





Contact Info





John Carnes


Bay Area Mountain Rescue Unit


1755 La Honda Rd #95, Woodside, CA 94062


Voice: (415) 851-1836 Fax: (415) 851-9341 E-Mail: john@prusik.com





Jim Cooke


Sonoma County Sheriff's Department Search and Rescue Team 


812 Sartori Drive, Petaluma CA 94954


Voice: (707) 762-0492 Fax: (707) 766-9248 E-Mail: 72223.2140@compuserve.com








Instructions for Use





You need to have an understanding of POA/POD and Critical Separation theory to use these sheets. They are not magic tools. Their usefulness will depend on how skilled you are at applying them to your particular problem. We see two ways to use this sheet. 





When you are trying to get a general idea of how many ground pounders you need for your next operational period.





To check the requirements of each individual open grid search area. 





Rather than address the issues of lettering versus numbering search areas, we did both. Ignore the one you don't use.





Planning





The planning sheet is used to predict the resources to open grid search an area to a specified POD. 





Step 1 assists you in determining the average visibility distance and travel speed in the area. These will at best be crude  estimates. Step 2 will have you enter the following information:





Desired POD -- It is not efficient to attempt to search at a POD greater than 50% in a single pass. To achieve greater PODs combine multiple searches of the same area.





Estimated Critical Separation (feet) -- This should be twice the estimated visibility distance in Step 1. (You can see that far to the left, and you can see that far to the right.)





Area Size (square miles) -- There is no substitute for measuring this on the map. We use a clear plastic overlay grided into hundredths of square miles. Lay it down and count em up.





Estimated Search Speed (miler per hour) -- How fast will the team(s) be able to search through the area. Remember searching takes longer (is slower) than just hiking. The rule of thumb we used in Step 1 is that in open flat terrain use 1 mph, as the terrain or under growth get more difficult use 0.66 mph, and finally for "ugly" terrain use 0.33 mph. Experience (if you think to notice it) will give you a better feel for speeds in the areas your team typically encounters.





Active Search Time Available (hours) -- Only count the time used for actual looking. This doesn't count the time to get to the search area, the time spent arguing amongst the team about where we are on the map, or time spent eating lunch. If you enter a number bigger than 6, you're probably fooling yourself.





The sheet will calculate the Estimated Number of Personnel Required. If your using it to plan resources for your entire search, don't forget that this number is just ground pounders doing open grid searching. There are other positions that need to be filled and other search techniques that can be used! If you are using it for a single search area and you end up needing more than 6 to 8 searchers, your search area is too big and you should break it into more than one assignment.





POD Results


First, read the instructions for the Planning sheet, because this sheet is the Planning sheet in reverse. Starting with the Number of Personnel, the Time Available, the Speed at which they search, and the Area Size, this sheet will calculate the required distance between searchers to cover the area. If this number is many times larger than the distance you can see, then this isn't/wasn't a very effective search. Finally using the Critical Separation, which was either estimated or measured by placing a sample item in the area, the Expected Minimum POD is calculated. We call it Expected MINIMUM POD because practice tells us that trained searchers usually beat this value. The theory is that if the searchers are separated at Critical Separation the predicted POD will be 50%. We see results more like 70%. (See the Technical Notes sections for a discussion of this.)











POD Updates POA


This is the heart of POA/POD. Given an existing set of POAs and some search efforts reflected by PODs, this is where you get a new set of New POAs. Basically, when you search an area, the subject is less likely to be in that area, and more likely to be somewhere else. The more thoroughly you search an area the less likely it will contain the subject.





There is also a column for area Size, which will calculate the probability density for each search area. The example I use in classes I teach is this: I've hidden two $100 bills. One of them is in this room. The other is somewhere on the campus. Which one are you going to look for first? Theory says look in the areas with the highest Probability Density first.





This sheet only does at most one POD per search area. We envision using it once every operational period. Old POAs get made into New POAs, which in turn become the old POAs for the next operational period. Looks like a good time to use cut and paste.





There is no record keeping done by these sheets. It would be a good idea to print a copy for each operational period before you move the New POAs.


	


Matson





This sheet supports the traditional methods for getting consensus on initial POAs for search areas. Evaluators can use either 1-10 values with 1 being 100% sure the subject is NOT in this segment to 10 being 100% sure subject is in this segment. Or evaluators can enter percentage based values.	





Clues





The Clue Influence sheet allows you to change POAs when a clue is found. The sheet only does one clue at a time, so once again, the New POAs become the starting POAs to do another clue. There is no record keeping here either, so a printed copy for each clue will help keep the paper work in order.





The clue is assigned a clue probability value ranging from 0 to 4, with 0 being Very likely not a good clue, to 4 being Very likely a good clue. Then for each search segment a Potential Clue Influence code is selected. They range from A-I. A being Clue strongly suggests subject is in segment to I being Clue strongly suggests subject is NOT in segment.





The effect of a clue can be reversed by reprocessing the POAs, invert the clue's Potential Influence Codes, A becomes I, I becomes A and use the same Authenticity Rating.





Technical Notes





The formulas in this worksheet have been protected by a password. This is not because we want to keep them secret but rather because you don't want to change them by accident while you are using them. The password is "sar".





One of the problems using Excel is that it is impossible for us to tell what type or size of monitor you may be using. The type and size of monitor will affect how numbers and text are displayed in columns as well as how text boxes are displayed. These sheets were developed on a 15" SVGA monitor using a 1024 x 768 resolution. If your monitor is different, you may have to adjust the column widths and/or text box sizes if things look "funny".





The planning and POD results sheets have theory that can be broken into two parts. The first is just the basic time and distance stuff. You may find you don't like the units we use, so feel free to use meters, light years and hectares if you prefer. The formulas do contain constants for converting between feet and miles. The second bit of theory comes from the work done on Critical Separation by Perking and Roberts. It's based on the concept that the ratio of the distance searchers are from one another to the distance that they can see is related to their Probability Of Detection. The distance of particular importance is called the Critical Separation with is twice the distance at which you can detect an object similar to the one you are looking for. The idea is that when you are farther apart than this, there will be a gap between searchers that is not covered. When you are closer than the Critical Separation there will be visual overlap between searchers which will result in less efficient use of the resources. The leap of faith is this one. That when spaced at the Critical Separation the resulting POD will be 50% This is based on the following; If the subject is at zero distance from you, your POD is 100%. If the subject is a the distance at which you can just detect them, your probability of detecting them approaches zero. Thus the average resulting POD is 50%. 





There is a flaw in this thinking which has NOT been reflected in these spreadsheets. The average POD from above is 50% when you assume that a searchers ability to see drops off in a linear fashion. But in fact it is only when the distance I'm looking gets very close to the visibility distance does the Probability of Detection start to fall off rapidly. Thus the function should not be a linear one. Field trials by the Perkins and Roberts indicate that searchers spaced at critical separation will produce PODs in the range of 70-80%





The POD updates POA and the Clues spreadsheets both use the Bayes' formula for updating the POAs. We use an intermediate result we call POA*. POA* is calculated from the beginning POA by multiplying the POA by the POD or IOC value. The resulting values in POA* no longer sum to 100%, so using the sum of POA* we scale the results into the NewPOA value.
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