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ASARS I

IN-PROCESS REVIEW

19 March 1970

AT THE FIRST ASARS IPR , WHICH WAS HELD ON 17 DECEMBER 1969 , MEMBERS

OF THE ASARS STUD Y TEAM GA VE YOU A LOOK INTO THE BACKGROUND OF ASARS ANT)

PROVIDED YOU INFORMA TION IN DETAIL AS TO HOW IT WAS PLA NNED THAT THE

OBJECTIVES OF THE STUDY BE MET. AFTE R AN OPEN DISCUSSION , THE MEMBERS

SEATED AROUND THIS TABLE CONCLUDED THAT THE STUDY WAS GENERALLY ON THE

RIGHT TRACK , BUT MADE CERTAIN RECOMMENDATIONS FOR CHANGE AND MODIPICATIOMB

IN THE STUDY PLAN . THESE WILL BE POINTED OUT AS WE PROCEED Tt~)AY .

AT THIS SECOND ASARS IPR , AS ASARS I NEARS COMPLETION , WE WILL SH) W

AND TE LL YOU WHAT HAS BEEN ACCOMPLISHED TO DATE AND WHA T IS TO BE

ACCOMPLISHED DURING THE REMAINDER OF THE STUDY • MOST OF THE MA TERIAL IS

ABOUT READY TO BE PUT INTO FINAL FORM , AND YOU WILL BE ABL E TO JUDGE ,

IN MOST CASES , WHETHE R OR NOT THE OBJE CTIVES HA VE BEEN MET SUFFICIENTLY

WELL TO CONTINUE INTO ASARS II • WE FEEL THA T WE HA VE SUFFICIEN T DATA

WI TH WHICH TO START ASARS II , AND ARE READY TO CONTINUE INTO THAT PHASE.

BEFORE WE GO INTO THE DETAILED REPORT OF THE ACCOM PLISHMENTS TO DATE ,

I BELIEVE IT WOULD BE BEST , BOTH FOR THE BENEFIT OF SOME NEWCOME RS TO

ASARS AS WELL AS A REFRESHE R TO THOSE OF YOU WHO HAVE NOT COME INTO

CONTACT WI TH THE STUDY SINCE LAST DECEMBE R , TO AGAIN GIVE YOU A SKE TCH

OF WHERE ASARS FITS INTO THE OVERALL SMALL ARMS PROGRAM. WE WILL ALSO

BRIEFLY COVER THE OBJECTI VES OF ASARS I AND ASARS II DURING THIS REFRESHER



PERIOD IN ORDER TO PROVIDE BETTE R UNDERS TA NDING OF THE HOW AND WHY OF ASARS I .

THIS GENERAL ORIENTATION PERI OD WI LL BE FOLLOWED BY A DETAILED DESCRIPTION

OF THE ACCOMPLISHMEN TS OF ASARS I TO DATE . AS IN THE LAST IPR , THE PRES ENTATIONS

WILL BE FOLLOWED BY A DISCUS SION PERIOD , WHE N QUESTIONS THA T HA VE ARISEN MAY

BE CLEARED UP • I WOULD LIKE TO REMIND YOU AT THIS TIME THAT COPIES OF ALL

SLIDES USED ARE IN THE HAND -OUTS . THERE ARE ALSO PAGES PROVIDED FOR THE

PURPOSE OF MA KING ANY NOTES YOU MAY WISH TO RETAIN.

LET ’S TURN FIRST TO JUS T HOW ASARS CAME INTO BEING . THE OFFICE OF

THE ASSISTANT CHIEF OF STAFF FOR FORCE DEVELOPMEN T AT DEPARTMENT OF THE

ARMY PUBLISHED , IN EA RLY 1968 , A DOCUMENT ENTITLED THE A RMY SMALL ARMS

PROGRA M - MORE COMMONLY REFERRED TO AS THE ARSAP . THE PURPOS E OF THIS

PROGRAM IS TO INSURE THA T THE UNITED STA TES ARMY HAS THE MOST COMBAT

EFFECTIVE SMALL ARMS SYSTEM AVAILABLE • THE RE WE RE MA NY TASKS DELE GATED

BY TUE ARSAP , SOME TO CONARC , SOME TO M4C AND OTHERS TO CDC . AMONG THE

TASKS ASSIGNED THE COMBAT DEVELOPMENTS COMMAND WAS THAT OF CONDUCTING

STUDIES TO COLLECT AND ANALY ZE DATA PERTAINING TO SMALL A RMS AND THEIR

EMPLOYMENT FOR THE 1980-1985 TIME PERI OD - OR LONG -RANGE , AS DEFINED IN THE

ARSAP . FROM THES E EFFORTS WO ULD BE DEVELOPED A LIST OF VARIABLE

CHARACTERISTI CS - PERFORMA NCE AND PHYSICAL - THAT ARE DESIRED IN A FAMILY

OF SMALL ARMS , A LONG WITH A MEANS OF DETERMINING THE RELA TIVE IMPORTANCE

AMONG THEM IN VA RYING SITUATIONS . THIS REQUIRE MENT WAS CONTA INED IN THE

OBJECTIVES OF TWO AR SAP TASKS , TASK VIII-C-5-a , ASARS I , AND VIII-C-5-c ,

OR ASARS II • THES E TWO TASKS CONTAIN THE OVERALL OBJECTIVE SHOWN ON THIS

SLIDE .

2
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(SLIDE 1 ON)

PLEASE NOTE TWO THINGS AT THIS TIME . FIRS T , ASARS IS NOT TO PRODTX E

HA RDWARE , BUT WILL PROVIDE A LIST OF CHARACTERISTI CS THA T CAN BE USED IN

THE DEVELOPMENT OF MATERIEL REQUIREMEN TS DOC UME N TS • SECONDLY , THA T ASARS ,

IN CONJUNCTION WITH OTHER ARSAP STUDIES AND TASKS , WILL PERMI T DEVN~OPMENT j
OF A SMALL ARMS SYSTEM FOR THE 1980-1985 TIME PERIOD.  IN OTHER WORDS , ASARS

ALON E WILL NOT SOLVE ALL THE PROBLEHE AND ANSWER ALL THE QUESTIONS NE CESSARY

FOR THE DEVELOPMEN T OF A SMALL ARMS SYS TEM . IT SHOULD , HOWE VER , PI()VT.DE A

NUMBER OF THE ANSWERS .

(SLIDE I OFF)

FOR YOUR INFORMATION, HERE ARE EXAMPLES OF SOME ARSAP TASKS THAT

SHOULD PROVIDE INPUT FOR FUTURE STUDIES AND FOR MATERIEL RE QUI REMENT

DOCUMENTS ;

(SLIDE 2 ON)

WE HAD HOPED TO HAVE INPUT FOR ASAP.S FROM THE TWO TASKS SHOWN UNDER

THE MID -TERM EFFORTS, BUT AS YET THEY HAVE NOT BEEN FORTHCOMING, SO WE

RAVE ATTEMPTED TO DEVELOP THE NECESSARY DATA IN A HUMAN FACTORS STUDY.

TUE RESULTS WILL BE DISCUSSED BY LTC BUSHAW .

(SLIDE 2 OFF)

AS STATED EARLIER, CDC WAS TASKED BY THE ARSAP TO COLLECT AND ANALYZE

DATA PERTAINING TO SMALL ARMS . ASARS I IS THE DATA COLLECTION PHASE OF THIS

EFFORT • THE PRESCRIBED OBJECTIVE OF ASARS I IS SHOWN HERE:

(SLIDE 3 ON)

A CRUCIAL PART OF THE CONDUCT OF THIS AND FUTURE STUDIES UNDER THE AR SAP

IS THE ESTABLISHMENT OF A DATA BANK AND A BROAD DATA BASE . PAST STUDIES

3

—4
---  _________



~ - - - - -- ~~~~~~~~~~—-~~~~~~~~~~~-—  : - - -
~~~~~~~~~ —- ~~~~~~~~~~~~~~

HA VE SUFFERED BECAUS E OF VOIDS AND GAPS IN DATA , AND THIS IS TO ASSIST IN

ALLEVIATING THA T DEFICIENCY • UNFORTUNATELY , THE RE ARE STILL GAPS EXISTING

THA T WE RAVE BEEN UNABLE TO FILL , AS WE WILL EXPLAIN WHEN WE CO INTO THE

DETAILS OF ASARS I.

(SLIDE 3 OFF)

WITHIN ASARS I, WE HAVE DEVELOPED CERTAIN TASKS THAT MUS T BE

ACCOMPLISHED TO MEET THE RE QUI REMEN TS FOR DATA COLLECTION . HC~4EVER, TO

PROVIDE AN UNDERS TANDING OF THE REASONS FOR THESE VARIOUS TASKS , I WILL

FIRS T SHOW YOU THE OBJECTIVE OF ASARS I I :

(SLIDE 4 ON)

THIS IS THE ANALYS IS PHASE OF THE ASARS STUD Y , AND IT WILL BE

ACCOMPLISHED PRIMARILY THROU GH COMPUTER SIMULATION , WITH AN ANALYSIS OF THE

SIMULATION RE SULTS TO OBTAIN THE LIST OF VARIABLE CHARACTERISTICS WE SPOKE

OF EARLIER .

I SHOULD POINT OUT HERE THA T THIS OBJECTIVE , AS WRITTE N , MIGHT BE

MISLEADING IN THA T IT LEADS TO OVERLY BROAD INTE RP RETATION . IT HAS BEEN

INTERPRETED IN VARIOUS WAYS HERE AT THE AGENCY AS PERSONNEL CHANGES OCCURRED

(SLIDE 4 OFF )

WE , IN THE LAST IPR , THROUGH THIS SLIDE AND OUR E XPLANATION OF SUBTASK 6

OF ASARS [I , WHICH YOU SEE ON THIS NEXT SLIDE

(SLIDE 5 ON)

ADDED TO THE MISCONCE PTIO1~E • SOMEONE AT THE LAST IPR STA TED THA T THEY FELT

THA T THE STUDY HAD BECOME TOO BROAD , AND I HAVE COME TO REALIZE WHA T WAS MEANT .

THE OBJECTIVE OF ASARS II AND SUBTASK 6 OF ASARS II , AS WRITTE N , CAN BE

4
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INTERPRE TED TO ME AN THA T A LIST OF ALL OF THE CHARACTERISTICS REQUIRED IN

A SMALL ARMS SYS TEM WILL BE PROVIDED BY ASARS . THIS IS NOT PLANNED IN OUR

PROPOS ED ME THODOLOGY . ASARS II IS PRE SEN TLY DESIGNED TO DEVELOP THE LIST

OF VARIA BLE CHARACTERISTI CS AND TRADE -OFF CAPABILITIES AMONG THES E

CHA RACTERISTICS AND USE THES E IN PREPARATION OF TIlE MISSION AND PERF ORMANCE

ENVELOPES • THE OTHE R CHA RA CTERISTICS - THE FtX~ ) ONES , SUCH AS CONFIGURATION ,

RELIABILITY , AND MAINTAINABILITY SHOULD COME FROM OTHER S TUDIES AND TESTS

ASARS II WILL PROBABLY , THROUGH FALL -OUT FROM THE S IMULATIONS , AND FRO M

SOME OF THE ANNE XES TO THE STUDY , SUCH AS THE DOCTRINA L RE(~JI REMENTS AND

ROLE OF THE SMALL ARMS , PROVIDE INPUT TO OTHER PARTS OF THE REQUIREMENTS

DOCUMENTS, AND TO OTHER STUDIES • WE PLA N TO SUBMIT CHA N CES TO CLARIFY

THES E OBJECTIVES .

(SLIDE 5 OFF)

LET ‘S LOOK AT THE TASKS THA T HA VE BEEN DEVELOPED IN ASARS I TO PROVIDE

THE NECESSARY DATA FOR TIlE COMPLETION OF ASARS II:

(SLIDE 6 ON)

THE STATUS OF EACH OF THES E TASKS WILL BE DISCUSSED DURING THE

DETAILED COVE RAGE OF ASARS I BY LTC BUS HA W AND MAJ DAVIS . THOSE TAS KS

INDICATED AS CARO TASKS ARE BEING - OR HA VE BEEN DONE BY ThE COMBINED ARMS

RESEARCH OFFICE OF BOOZ -ALLEN APPLIED RESEARCH , INC., WHICH IS THE CONTRACTOR

FOR THE STUDY AND HAS DON E MOS T OF THE SCIENTIFIC WORK .

(SLIDE 6 OFF)

ADDITIONAL TASKS BEING UNDERTAKEN IN ASARS I ARE SHOWN HE RE :

(SLIDE 7 ON)

5

L



—~~-~~— ~~~~~~ -.—— -—--
~~~ — _

CONCERNING THE LAST ITE M ON THIS SLIDE . THE SIMULA TION MODEL TO BE

USED IS ONE OF OUR CURRENT PROBLENS . IT HAS BEEN DETE RMI NE D THAT IF AT ALL

POSSIBLE, THE OPMOR (OPERATIONS , MATERIEL , AND ORGANIZA TI ON) MODEL , WHICH

IS A MODIFICATION OF THE OHIO STA TE DYN TACS MODEL , SHOULD BE USED FOR THE

SIMULATIONS TO BE CONDUCTED IN ASA RS I I .  A CONTRACT HAS NOT AS YET BEEN LET

FOR ThE PREPARATION OF AN INFA N TRY MODULE FOR OPMOR, AND IT IS DOUBTF UL IF

THAT CONTRACT CAN BE LET NOW IN TIME FOR THE MODEL TO BE READY TO COMME NC E

AS THE SCHEDUL E PRES ENTLY PROVIDES . HOPEFULLY , ThE MODEL WILL BE SO GOOD THAT

IT WILL ENABL E US TO FINISH ON SCHEDULE EVEN THOUGH WE MAY START LATE • THIS

COULD VERY WELL BE WISHFUL THINKING

(SLIDE 7 OFF)

THE ANSWE RS - OR RESULTS - OF THE TASKS WITHIN ASARS I ARE TO BE INCLUDED

IN THESE ANNEXES TO THE ASARS I REPORT :

(SLIDE 8 ON)

DRAFTS OF MOST OF THESE A NNE XES ARE HERE WITH THE BRIEFERS WHO WILL

PRESENT THE MATERIAL • YOU ARE FREE TO EXA MI NE THEM , BUT PLEASE DO NOT REMOVE

THEN AS THEY ARE NOT AS YET READY FOR RELEASE .

(SLIDE 8 OFF)

IF YOU WILL OPEN YOUR HAND -OUTS TO PA GE 1 AT TAB C, YOU WILL FIND A

FOLD -OUT THA T WILL SHOW YOU HOW THE INFORMA TION CONTAINED IN THE VARIOUS AN NEXES

WILL FEED INTO ASPIRE II. YOU MAY FIND THIS FOLD -OUT HA NDY AS WE PROCEED THROUGH

THE DETAILED PORTION S OF THIS IPR . THE SECOND PACE AT TAB C SHOWS THE MAJORITY

OF THE INFORMATION REQUIRED BY MATERIEL REQUIREMEN T DOCUMEN TS WITH AREAS

RE CEIVING INPUT FROM ASPIRE II INDICATED BY THE ASTERISKS

6 
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INPUT FOR OTHE R STUDIES AND INFORMATION TO ASSIS T IN THE DEVELOPMENT OF

RE QUIRE MEN T DOCUMENTS MAY FALL OUT OF THE ASPIRE SIMULATION S , AND MAY IN

SOME CASES BE AVAILABLE FROM SUCH DOCUMENTS AS THE DOCTRINAL REQUIREMENTS

ANNEX , BUT ASARS IS AIMED PRIMARILY AT PROVIDING THOSE VA R IABLE CHARACTERISTICS

THA T ACT UPON EACH OThE R , A LONG WITH A MEANS OF DETE RMINING TRADE -OFFS

BETWEEN THEM.

THE SLIDE YOU SEE HERE

(SLIDE 9 ON)

GIVES YOU AN INDICATION OF WHERE SOME OF THE INPUT FOR A REQUIREMENT

DOCUMENT FOR THE 1985 TIME FRA ME MIGHT COME FROM .

(SLIDE 9 OFF)

AS FURTHER BACKGROUND FOR THOSE OF YOU WHO ARE NEW TO ASPIRE, I WILL

SHOW YOU THE DEFINITI ON OF A SMALL A RMS SYSTEM THA T IS BEING USED IN THE

ASPIRE STUDIES .

(SLIDE 10 ON)

ALTHOUGH NOT SPECIFICALLY STATED , THIS INCLUDES GRENADE LAUNCHERS

IT DOES NOT INCLUDE SUCH WEAPONS AS SNIPER RIFLES , ON WHICH A STUDY WAS

RECENTLY MADE , OR SILENT KILL WEAPON S

(SLIDE 10 OFF)

THE SCOPE , OR GEOGRAPHIC AREAS THE S TUDY PLAN PRESENTLY INCLUDES FOR

SIMULA TED COMBA T IN ASARS II ARE SHOWN ON THIS SLIDE .

(SLIDE 11 ON)

WE ARE PLANNING TO RECOMME ND A REDUCTION IN THIS SCOPE , PRIMARILY

DUE TO LIMITATIONS IMP OSED BY THE MODEL • ONE OF THESE LIMITATIONS IS

THA T THE MODEL WILL PLAY ONLY MID INTENSITY CONFLICT • THE OTHER IS THA T

7
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IT WILL PROBABLY ENABLE NE PLAY OF A FORC E NO LARGE R THA N A PLA TOON , WI TH

THE POSSIBILITY OF GOING UP TO A COMPANY • ALTHOUGH WE HAD ORIGINA LLY PLA NNED

TO PLAY A BATTALION IN THE SIMULATIONS , A REALISTIC APPRAISAL , WITH THE MODEL

LIMITATIONS IN MI ND , CAUSES US TO BELIEVE TEAT WE CAN RED UCE THE SCOPE AND STILL

ACCOMPLISH NE OBJECTIVES OF ASARS . THE SCOPE WE ARE RECOMMENDING TODAY IS

SHOWN HERE .

(FLIP ON)

(SLIDE 11 OFF)

THE THREAT FORCES WE WILL PLAY ARE AS PRESCRIBED IN THREAT DOCUMEN TS APPROVED

BY HIGHER HEADQUARTE RS . FOR THE FRIENDLY FORCES WE INTE ND TO USE THE INFANTRY-i 5

ORGANIZATION, UTILIZING MAINLY THE IRUS PLATOON • THA T UNIT IS SHOWN ON THIS

NEXT SLIDE .

(SLIDE 12 ON)

DPW IS A DUAL PURPOS E WEAPON . AS STATED A FEW MINUTES AGO , IT IS NOW A

DIS TINCT POSSIBILITY THA T THE PLATOON WILL BE THE LARGES T FORCE WE CAN SIMULATE IN THE

MODEL TO BE USED . HOWEVER , IT IS FELT ThAT THE S TUDY OBJECTIVES CAN STILL BE MET

WI TH LIMITATIONS IMPOSED.

(SLIDE 12 OFF)

THIS GIVES YOU A BACKGROUND FROM WHICH WE WILL NOW LAUNCH INTO THE

DETA ILS OF THE ASPIRE I TASKS • I WILL BE FOLLOWED BY COLONEL BUSHAW .

8
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DURING MY PORTION OF THE BRIEFING I WILL DISCUSS ANNEXES B THROUGH J.

OF THESE ANNEXE S , B , C , D , AND H WILL REQUIRE APPROVAL OF HIGHER HEADQUARTE RS

PRIOR TO ThE BEGINNING OF ASARS II.

TEE THREAT, OR ANNEX B , OF THE ASARS RE PORT WAS PREPARED BY THE CONTRA CTOR ‘

AND ESTABLISHES THE S ETrING AND PHYSICAL CONDITIONS FOR THE USE OF THE

WEA PONS SYSTEM AND THE EXPECTED CHARACTERISTIC DOCTRINE AND CAPABILITIES OF

THE ENEMY FORCES WE ARE CONCE RNED WITH IN ASARS .* * * * *  * * * * *  * * *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * AS INDICA TED

ON THE FOLD -OUT , ANNEX B CONTRIBUTES TO THE DEVELOPMENT OF SCENARIOS AND

THE TARGET DISTRIBUTION , ANNEX C.  A COPY OF THE DRAFT THREA T WAS FORWARDED

TO HQ USA CDC IN SEPTEMBER FOR INFORMAL COMMENT . COMMENTS AND A COPY OF

THREAT FOR ARNY-85 WERE BOTH RE CEIVED BY THE S TUDY GROU P IN DECEMBER , JUST

PRIOR TO THE PREVIOUS ASARS I IPR • UPON RECEIPT OF THESE DOC UMEN TS WORK ON

REVISING THE DRAF T THREAT TO ENSURE CONFORMITY WAS INITIATED • THE REVISED

EDITION OF THE ThREA T WILL BE FORWARD ED THRU CHANNELS THIS MONTH FOR APPROVAL

TO APPLY THE INFORMATION CONTAINE D IN ThE THREA T, IT IS NECESSARY TO HA VE A

PICTURE OF HOW ThE GENERAL FACTORS OF THE THREAT FORCE COMBINE TO PRODUCE

THE ENEMY DISPOSITION IN A SPECIFIC SITUATION . THIS REQU IREMENT IS ADDRESSED

IN NE TARGET DISTRIBUTION ANNEX OR ANNEX C WHICH CONTRIBUTES DIRECTLY TO ThE

DEVELOPMEN T OF THE SCENARIOS TO BE USED FOR S IMULATION .

DEVELOPMENT OF THIS ANNEX IS AN ASARS I TASK AS SHOWN ON THIS SLIDE

(SLIDE 13 ON)

(SLIDE 13 OFF )

TIlE ANNEX IS IN NE FINAL STAGES OF COMPLETION BY THE CONTRACTOR .



TEN TARGET ARRAYS HA VE BEEN DEVELOPED COVERING THE TACTICAL SITUATIONS ,

AND GEOGRAPHICAL AREAS SHOWN HE RE • THEY WILL BE FORWARDED THROUGH CHA NNELS

FOR APPROVAL .

(SLIDE 14 ON)

(SLIDE 14 OFF)

AS WAS POIN TED OUT BY COL PARKE R AND FOR ThE REASONS HE STA TED ALL OF THE

SITUATIONS DEPICTED ON THE SLIDE MAY NOT BE UTILIZED IN ThE S IMULAT ION . THE

SITUATIONS DEVELOPED FOR LOW AND HIGH INTENSITY HOWEVER , WITH SLIGHT

MODIFICATION CAN BE UTILI ZED FOR MID I NTENSITY

IN ASARS THE “LEVEL OF RESOLUTION ” OR THE SMA LLEST , INTE GRAL UNIT OR

ELEMEN T DEPICTED ON THE ARRA Y IS THE RIFLE S QUAD AND EACH IND IVI DUAL CREW -SERVED

WEAPON AND COMBA T VEHICLE . THE LARGEST FORCE PORTRAYED IS A REINFORCED

BATTALION , ALThOUGH NO HIGHER THAN PLATOON LEVEL ORGANIZATION MAY BE PLAYED

FOUR ASPECTS OF THE TARGET ARE SPECIFICALLY MENTIONED IN THE ASARS TASK:

THESE ARE ThE TARGET RA N GE , TYPE , ACTIVITY AND EXPOSURE TI ME • DETE RMINATION

OF TARGET RANGE , TYPE AND ACTIVITY POSE NO PROBLE M .

H OWE VE R , AS POI NTED OUT IN THE PREVIOUS IPR , ThE DETE RMI NATION OF EXACT

TARGET EXPOS URE TIME WAS A PROBLEM . THIS CONTINUES TO REMAIN A PROBLEM AND

THE METhOD THAT WILL BE USED IN DETE RMINING EXPOS URE TIME HAS NOT AS YET BEEN

RESOLVED AND WILL NOT BE UNTIL MORE INFOR MATION REGARDING THE MUDEL IS AVA ILABLE .

SUFFICE TO SAY IT WILL BE BASED PRIMARILY ON MILITA RY JUD GMENT .

A NNE X D , ROLE OF THE SMALL AR ~’S , ADDRESSES THE ASARS I TASK SHOWN HERE :

(SLIDE 15 ON)

(SLIDE 15 OF F

)2
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THIS ANNEX DISCUSSES THE FUNCTION OR ROLE OF THE SMALL A RMS SYSTEM

DURING COMBAT AND CONTRIBUTE S TO SCENARIO DEVELOPMENT . IT WAS DEVELOPE D IN

COORDINATION WI TH THE INFANTRY SCHOOL , AND IS NOW BEING PLACED IN FINAL FORM .

IT IS ONE OF THE ANNE XES THA T WILL REQUI RE THE APPROVA L OF HIGHER HE ADQUARTERS

PRIOR TO THE BEGINNING OF ASARS II • THE ROLE OF THE SMALL ARMS AS DEFINED BY

THE ASARS STUD Y GROUP IS SHOWN ON THIS SLIDE .

(SLIDE 16 ON)

(SL IDE 16 OFF)

IN DETE RMI NING SMALL A RMS RE QUIREMENTS AND THE OVERALL EFFECTIVE NESS

OF SMALL ARMS , CONSIDERA TI ON MUS T BE GIVEN TO THE INDIVIDUA L SOL DIER AND THE

HUMAN FAC TO RS THAT ENTER INTO THE EMPLOYME NT OF SMALL ARMS • THE HUMAN FACTORS

TASK OF ASARS I IS SHOWN ON THIS SLIDE .

(SLIDE 17 ON)

THIS A NNE X IS BEING DEVELOPED BY THE CONTRACTOR AND IS NOW IN THE REWRI TE

STAGE • IT SHOULD BE COMPLETED BY MID -A PRIL . DATA FROM THE ANNEX WILL BE USED

IN THE COMPUTER S IMULATION .

(SLIDE 17 OFF)

THE SOLUTION TO THIS REQUIREMENT WAS INTENDED TO FILL ONE OF THE DATA

GA PS CURRENTLY EXISTING IN THE ARMY SMA LL ARMS PROGRAM. IT WAS HOPED BY THE

ASARS STUDY GROUP THAT DATA FROM ARSAP TASK VIII -B -5 -e , WHICH ADDRESSES

SUPPRESSION AND F ROM TASK VII I -B-5-b WHICH IS CONCERNED WITH TARGET ACQ UISITION

WOULD BE AVAILA BLE FOR USE IN MEETING THIS REQUIREMENT . HOWEVE R , THIS IS NOT

THE CASE AND SINCE NO NEW DATA IN THESE AREAS HA VE BEEN DEVELOPED BY ASARS ,

ThESE GAP S STILL EXIST. IN ORDER TO PROVIDE AN INPUT ON SUP P RESSION WE INTEND

TO USE THE CDCEC DEVELOPED DEFINITION OF A SUPPRESSION THRESHOLD , WH ICH IS THE

ONLY ONE CURREN TLY AVAILABL E ALON G WITH CDCEC ‘S DESCRIPTI ON OF SUPPRESSION DURATION .

~ 
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AS FOR TARGET ACQUISITION , IT IS UNDE RSTOOD THAT RAC HAS DEVELOPED A

TARGET ACQUISITION MODEL WHICH WILL SATISFY THE TARGET ACQUISITION RE QUI RE MENTS

IN ASARS • IT IS FURTHER UND E RS TOOD THA T DR.  WALTER LAWSON , NIGHT VIS ION

LA BORATORIES , ELECTRONICS COMMA ND , WILL HA VE AN IMPROVED VERSION AVAILABL E ON

1 MAY OF THIS YEAR THA T WILL ALLOW ThE PLAY OF OPTICS AS WELL AS THE NAKED EYE .

ANNEX F, INFANTRY BA TTALION TARGET ACQUISITION CAPABILITIES ADDRESSES THE

USE OF STANO EQUIPMENT . IT WAS DESIGN ED TO FILL A DATA GAP AND INPUTS INTO

THE REQUIREMEN T DA TA CATE GORY OF THE RE QUI R ED SIMULATION INPUT AND WILL BE

CONSIDERED IN THE DEVELOPMENT OF SCENARIOS • THE ANNEX IS IN RESPONS E TO THE

ASARS TASK SHOWN ON THIS SLIDE .

(SLIDE 18 ON)

IT IS CURRENTLY IN COO RDINATION DRAFT FORM.

(SLIDE 18 OFF )

ThE ANNE X CONTAINS A LISTING OF THE STANO EQUIPMEN T PRESENTLY IN THE

INVEN TORY , UNDER DEVELOPMENT , OR AS DESCRIBED IN A QMR .

THE LISTING INCLUDES EQUIPMENT IDENTIFICATION , LIKELY EMPLOYMENT AND

BASIS OF ISSUE AND GENERA L CAPABILITIES • FOR THE PURPOS E OF ASARS , ONLY

THOSE DEVICES WHICH WOULD HABITUALLY BE EMPLOYED BY OR IN DIRECT SUPPORT OF

THE INFANTRY BATTALION ARE CONS IDE RED • STANO EQUIPMEN T WILL INFLUENCE SMALL

ARMS EMPLOYMENT IN THA T THE Y WILL ENABLE THE SMALL ARMS USER TO MORE READILY

ACQUIRE AND ENGA GE TARGETS, ESPECIALLY AT NIGHT . STANO DEVICES WILL ALSO

ENHANCE THE EMPLOYME NT OF SUPPORTING WEAPONS AND AS SUCH MAY HAVE AN INDIRECT

INFLUENCE ON SMALL A RMS REQUI REMENTS .

ThE ACTUAL DECISION OF HOW THESE DEVICES ARE TO BE EMPLOYED WITHIN

SIMULATION WILL DEPEND ON THE MO DEL US ED , FORCES TO BE SIMULATED AND THE

DEGREE OF EMPHASIS TO BE PLACED ON STANO AND WHE THER NIGHT OPERATIONS WILL BE

PLAYED

4 
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ThE TARGET ACQUISITION MODELS MENTIONED EARLIER: ThE ONE BY RAC AND THE

IMPROVED VERSION BY DR . LAWSON , WHICH PLAYS OPTICS AS WELL AS THE NAKED EYE

S HOULD PERMIT USE OF THESE DEVICES IN SIMULATION .

ANNEX C OF ASARS I REPORT IS TITLED CASUALTY DATA AND IS IN RESPONSE TO THE

ASARS TASK SHOWN HERE ,

(SLIDE 19 ON)

THIS WAS A DATA COLLECTION EFFORT AND IS COMPLETED • I NFOR MATION IN ThE

ANNE X AS INDICATED ON THE FOLD -OUT , WILL SERVE AS A CHECK IN DETE RMINING

REALISM OF OUTPUT FROM COMPUTER SIMULATION

(SLIDE 190FF)

MOS T OF THE DATA IN ThE ANNEX ADDRESSES FRIENDLY CASUALTIES AS VERY LITTLE

INFORMATION REGA RDING EN EMY CASUALTIES IS AVAILABLE • ONE POSSIBLE SOURCE OF

THIS TYPE DATA NOT YET DEVELOPED IS FROM THE GERMANS IN THA T AFTE R A BRIEFING

ON ASARS DURING FEBRUA RY AT A SPECIAL MEETING OF NATO WEAPON S PANEL III , DELEGATES

- 
OF NATO COUN TRIES EXPRESSED AN INTE REST IN THE STUDY AND DESIRED TO KNOW WHAT

THEY COULD CONTRIBUTE . CASUALTY DATA FROM THE GERMANS FOR WORLD WAR II , IF

AVAILABLE , COULD BE ONE POSSIBLE CONTRIBUTION .

DISCUSSION WITHIN ANNEX C IS DIVID ED INTO FOUR GENERAL SECTIONS :

1. INCIDENCE OF CASUALTIES

2 . CASUALTIES -BY-- CAUSATI VE AGENTS

3 .  ANATO MI C DISTRIBUTION OF WOUNDS

4. CIRCUMSTANCES OF CASUALTY PRODUCTION

ANNEX H OF THE ASARS I REPORT RECOGNIZES THE ASARS REQUIREMEN T SHOWN ON

THIS SLIDE .

(SLIDE 20 ON

)5
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THE ANNEX IS BEING PLACED IN FINA L FORM AND WILL REQUIRE APPROVAL OF HI GH ER

HEADQUARTE RS PRIOR TO THE INIA TION OF ASARS II - AS INDICATE D ON YOUR FOLD -OUT

IT CONTRIBUTES TO THE DEVELOPMEN T OF SCENARIOS

(SLIDE 20 OFF)

IN ES TA BLISHING THE DOCTRINAL REQUIREMENTS FOR SMALL ARMS , THE STUDY

GRO UP LEANED HEAVILY ON ARMY CONCEPT STUDY-85 , I NFANTRY-75 AND THE THREAT FOR

A RMY -85 , AND RELATED STUDIES AND REPORTS • IT WAS RECOGNIZED THAT ASARS BY

DIRECTION OF THE AR SAP IS TO BE CONCERNED WI TH SMALL ARMS FOR THE ENTIRE A RMY

HOWEVER , SINCE I NFANTRY IS THE PRIME USER OF SMALL ARMS FOR COMBAT MISSION

ACCOMPLISH ME NT IT IS IMPERATIVE FROM A DOCTRINAL VIEWPOINT THA T INFANTRY

REQUIREMENTS FOR SMALL A RMS BE SATISFIED .

IT IS VISUALIZED THAT THE BASIC OPERATIONAL AND ORGANIZATIONAL CONCE PTS

ADDRESSED IN INFAN TR Y-75 WILL REMAIN VALID THROUGH THE 1980-1985 TIME PERIOD .

ANY CHANGES WILL BE EVOLUT I ONARY AS OPPOSED TO REVOLUTIONA RY , NEW EQUIPMENT

AND IMPROVED COMMUNICATION , INTELLIGENCE AND FIRE SUPPORT SYSTEMS WILL RESULT

IN CHANGES TO OPERATIONA L TECHNIQUES , HOWEVE R , THE BASIC CONCEPTS WILL NOT

CH ANGE TO ANY LARGE DEGRE E • FRO NTAGE S FOR THE INFAN TRY BATTALION AND RIFLE

COMPANY CON TAINED IN INF ANTRY -75 WE RE USED IN DETERMINING REQUIREMEN TS AND ARE

AS SHOWN HE RE :

(SLIDE 21  ON)

THE FIGURES ARE FOR IDEAL TERRAIN CONDITIONS AND IN A WELL ESTABLISHED

GEOGRAPHIC AREA .

(SLIDE 21 OFF)

THE INFAN TR Y DOCTRINA L RE QUIREMENTS FOR SMALL ARMS AS DETERMINED BY ThE

ASARS STUD Y GROUP ARE AS SHOWN ON THESE NEXT TWO SLIDES :

6
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(SLIDE 22 ON )

(SLIDE 22 OFF )

(SLIDE 22A ON)

THE RANGE RE QUIREMEN T FIGURE S ARE BASED ON FRONTA GES ESTABLISHED FOR

A UNIT IN THE DEFE NS E AND THE BASIC PRINCIPLE INVOLVED IN FIRE PLANNING FOR

ThE DEFENSE, GA PS BETWE EN UNITS CONSIDERED .

(SLIDE 22A OFF)

ANNEX I OR MISSION FRE QUENCY IS IN RESPONSE TO THE ASARS I TASKS SHOWN

ON THIS SLIDE .

(SLIDE 23 ON)

THE TASK WAS ALSO DESIGNED TO FILL A DATA GAP AND AS INDICATED ON THE FOLD -OUT

MAY OR MAY NOT HA VE ANY APPLICATION TO ASARS I I ,  IF IT DOES IT WILL BE IN

THE FINAL ANALYSIS .

(SLIDE 23 OFF)

LITTLE INFOR MATIO N THA T WILL ASSIST IN ACCOMPLISHING THIS ANNEX IS

AVAILABLE . DATA ASSEMBLED AND ANALY ZE D IN I RUS PERTA I NING TO THE RELATIVE

IMPORTANCE OF THE OFFENSE VERS US THE DEFENS E WILL BE USED • ALSO DATA ASSEMBLED

BY THE COMBAT OPERA TIONS FREQUENCY STUDY GROUP IS BEING EXAMINED . WE JUS T RECENTLY

RECEIVED THEIR LA TEST COMPUTER PRINTOUT PERTAINING TO SMALL UNIT NIGHT COMBAT

EXPERIENCE IN VIETNAM ANT) ARE NOW ANALYZING IT TO SEE WHA T APPLICATION IF ANY IT

MAY HA VE IN MEETING ThIS REQUI REMENT .

ANNEX J OF ASARS I IS IN RESPONSE TO THE REQUIREMENTS S HOWN ON THIS SLIDE .

DATA CONTAINED IN THIS ANNEX WILL BE INPUT INTO SIMULATION AND WAS USED IN

THE DEVELOPMENT OF TARGET ARRAYS .

(SLIDE 24 ON)
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THIS SUBTASK HAS BEEN COMPLETED • INCLUD ED IN THE ANNEX ARE FIVE

ASSOC IATED APPENDIXE S WHICH DISCUS S AND PROPOSE SOLUTIONS TO THE PROBLEMS

ASSOCIATED WITH MODELING THE ENVIRONMENT FOR COMPUTER SIMULATIONS .

(SLIDE 24 OFF)

THE GEOGRA PHIC AREAS SELECTED ARE SHOWN ON THIS NEXT SLIDE .

(SLIDE ~~ ON)

A GENE RA L DESCRIPTION OF THE TERRAIN , VEGETATION AND CLIMATE PR EVAUING

IN EACH OF THESE AREAS IS PROVID ED ALONG WITh A BRIEF ANALYSIS OF THE ARE A

OF OPERATIONS TO INCLUDE WEATHE R , IDENTIFICATION OF TE RRAIN AND MAN -MADE

FEA TURES AND PREDOMINANT VEGETATI ON. THE MILITARY ASPEC TS OF ThE AREA ARE

ALSO TREATED • ThIS INFOR MATI ON WAS US ED IN THE PREPARATION OF THE TARGET

ARRAYS .

(SLIDE 25 OFF )

THE ENVIRONMENT IS CONSIDERED TO BE COMPOSED OF THREE MA JOR COMPONENTS

EACH OF WHICH ARE DISCUSSED INDIVIDUALLY IN ThE A NNE X AS A CONDITION CAPAB lE

OF CONTRIBUTING TO THE DEGRADATI ON , OR ENHANCEMENT , OF COVE R , CONCFAL 1fNT AND

MOBILITY .

THE THREE MA JOR COMPONENTS ARE SHOWN ON THIS NEXT SLIDE •

(SLIDE 26 ON)

MA CRO -TERRAIN COVERS THE MA JOR TOPOGRAPHIC FEATURES WHILE MICRO-TERRAIN

ADDRESSES MINO R SURFACE IRRE GULARITIES • THE BOTANICAL MA KE -UP OF THE A REA

IS PRESENTED UNDER THE ThIRD MA JOR COMP ONENT , VEGETATION •

(SLIDE 26 OFF)

THE ANNEX PRESENTS A COMPA RISON OF TECHNIQUES USE!) IN EXISTING SIMULATION

MOD ELS FOR SIMULATING THE ENVIRONMENTAL COMPONEN TS AND THEIR EFFECTS ON COVER ,

8
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CONCEALMENT AND MOBILITY . THE TEXT CON TAINS DISCUSSIONS FOR MODIFICA TIONS

OR EXTENSIONS TO EXISTING MODELS DEEMED NECESSARY TO ACHIEVE THE LEVEL OF

DETAIL REQUIRED FOR AN INFANTR Y SIM1JL ATION MODEL . THE ANNEX FURTHE R CONTAINS

A DETAILED DISCUSSION ON THE ANALYTICAL DETE RMINATI ON OF LINE -OF -SIGH T . AN

EXPLANATION AND APPLICATION OF THE FACTOR COMPLEX METHOD OF ENVIRONMENT

DESCRIPTION DEVELOPED BY THE US A RMY ENGINEERS WATE RWAYS EXPERIMENT STATI ON

IS INCLUDED • THIS METHOD IS IDENTIFIED AS AN EXC ELLENT SOURCE OF DATA TO

IMPROVE THE APPLICATION OF EXISTING ENVIRONMENT MODELS AND A LIST OF PHYSICAL

ENVIRONMENT FACTORS NECESSARY FOR DETE RMINATION OF COVER , CONCEALMENT AND

MOBILITY INDICES FOR THE GEOGRAPHIC AREAS BEING CONSIDERED IN ASARS . THIS

CONCLUDES MY BRIEFING . I WILL BE FOLLOWED BY MAJOR DAVIS .

9 
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THIS PORTION OF THE BRIEFING WILL ADDRESS THE ASARS II METHODOLOGY

A NNEX AND ITS APPENDIXES . AS WE SAID AT THE FIRST IP R , THE INFANTRY AGENCY

CONSIDERS THIS THE MOST CRITICAL OF ALL ASARS I TASKS . IT , OF COURS E , PROVIDES

ThE BASIC GUIDANCE AND METHODS TO BE EMPLOYED IN ACCOMPLISHING ASARS II

SUCCESSFULLY . PRIOR TO GOING ON I WOULD LIKE TO REFRESH YOUR MEMORY OF THESE

FOUR ASARS I TASKS :

(SLIDE 27 ON)

&SARS II METhODOLOGY

PRE PA RE A METhODOLOGY FOR THE CONDUC T OF ASARS II IN
SUF FICIEN T DETAIL TO ENSURE THA T THE OUTPUT OF ASARS I
WILL CONTRIBUTE TO THE EFFICIENT ACCOMPLISHMENT OF THE
ASARS II OBJECTIVES .

(SLIDE 27 OFF)

(SLIDE 28 ON)

COMPUTER S IMULA TI ON

RE COMMEND A SIMULATION MODEL TO BE USED IN ACCOMPLISHING
ThE OBJECTIVES OF ASARS II

THE DECISION TO USE OPMOR HAS ALTE RED THE SCOPE OF THIS TASK TO BE

MORE APTLY TERMED SIMULA TION REQUIREMENTS.

(SLIDE 28 OFF )

(SLIDE 29 ON)

MEASURES OF EFFECTI VENESS

ES TABLISH THE MEASURES OF AN THE METHODS FOR EVALUATING
SMALL AR~~ EFFECTI VENESS .

(SLIDE 29 OFF)

(SLIDE 30 ON)

WEA PON CHA RA CTERISTICS

DETE RMINE , DEFINE , ANT) ES TABLISH MA ThEMATICA L FUNCTIONAL
RELATIONSHIPS AMON G MEAS URABLE SMALL ARMS CHARACTERISTICS .

(SLIDE 30 OFF)

_____ - -  4
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AS A FURTHE R REVIEW I WOULD LIKE TO SHOW YOU ThE ASARS II TASKS AS

WE WILL BE REFERRING TO THE M THROUGHOUT ThIS PORTION OF THE BRIEFING

(SLIDE 31 ON)

ASARS II TASKS

1. MONITOR OTHER ARSAP TASKS
2 . MODIFY ANT) USE SIMULATION
3 .  SMALL ARMS AS THE Y RELATE TO SUPPORTING WEAPONS
4. CONTRIBUTION OF SMALL ARMS CHA RACTERISTICS TO OVERALL

COMBAT EFFECTIVENESS
5. ç~1DO
6. (~4R

ThE FIRS T TASK IS NOT TREATED IN ANNEX K . HOWEVER , A PLA N WILL BE FORMULA TED

TO ENSURE THA T THIS IS SYS TE MATICALLY PLANNED AND ACCOMPLISHED TO PREVE NT THE

LOS S OF ANY VALUABL E DATA FROM OTHE R AR SAP TASKS AND TO AVOID THE “REPLOWING

OF THE SAME GROUND .“ IT IS ESSENTIA L THAT THE CONTRACTO R ’S WORK PLAN FOB.

ASARS II INCLUD E THIS

THE SECOND TASK , OF COURS E , WILL BE ACCO MP LIS HED TO ALLOW ThE SUC CESSFUL

COMPLE TION OF ASARS II • THIS TASK IS TREATED THROUGHOUT ANNEX K. THE ThIRD

• TASK IS ADDRESSED WITHIN ANNEX K AS THE TASK THA T MUS T BE ACCOMPLISHED PRI MA RILY

BY A JUD GMENTAL STUDY .

THE PRIMARY USE OF S IM ULA TION WILL BE US ED TO SATISFY TASK IV OF ASARS II

AND IS TREATED IN DETAIL WI THIN THE ASARS II METHODOLOGY . TASKS V AND VII ,

OF COURS E , ARE ADDRESSED AS THE ULTIMATE GOAL OF ASARS I TO PROVIDE A P(RTION OF

THE DATA NECESSARY TO SUPPORT THE PREPA RA TI ON OF MATE RIEL REQUI REMEN T DOCUMENTS .

(SLIDE 31 OFF)

ASARS II CONSISTS OF TWO DISTINCT PROCED URES . ONE IS SIMULATION AND ThE

OTHER IS JUDGMENTAL STUDIES ADDRESSING QUESTIONS THAT CANNOT BE TREATED THROUGH

SIMULATION • WHILE THE ASARS II METHODOLOGY ADDRESSES THESE JUD GMENTA L STUD IE S,

THE BULK OF THIS ANNEX IS ORI ENTED TOWARD USE OF SIMULATI ON . THE FOLD -OUT IN

2
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TAB G OF YOUR IPR BOOKLET WIL L BE US ED TO GUIDE YOU THROUGH THE SIMULATION

PORTION OF ASARS I I .

TUE INITIA L PROBLEM WE FACED REGA RDIN G SIMULATION WAS THE MO DEL , ITS

CA PABILITY , THE MODIFICATIONS REQUI RED , AND ITS AVAILABILITY . A SIGNIFICANT

PORTION OF THIS TASK WAS ELIMI NA TED FROM THE PURVIEW OF THE INFANTRY AGENCY BY

THE DECISION TO USE OPMOR FOR ASARS II SIMULATION . THE AGENCY , HOWEVE R , DID USE

A MA JOR PORTION OF ANNEX K WI TH ITS APPENDIXES TO PREPARE A LIST OF SIMULA TION

REQUIREMEN TS AND CHA RACTERISTICS THA T WE MUST HA VE IN AN INFA NTRY MOD ULE TO

SATISFACTORILY CONDUC T ASARS II SIMULATION • THE FOLLOWING TWO SLIDES REFLECT

THESE REQUI RE MENTS ThAT WE PROVID ED ISA FOR ASSISTANCE IN DEVELOPING AND

MODIFYING OPMOR . THIS SLIDE DISPLAYS THE DEF INITE SIMULATION OUTPUT REQUIRE MENTS .

(SLIDE 32 ON)

DEFINITE OUTP UT REQUI REMENTS

a .  RED CASUALTIES (TOTAL)
b .  BLUE CASUALTIES (TOTAL)
c .  RED EQUIPMENT LOSSES (TOTAL BY EQUIPME NT TYPE )
d .  BLUE EQUIPMENT LOSSES (TOTAL BY EQUI PMENT TYPE )
e .  RED ROUNDS EXPENDED (TOTAL BY TYPE )
1. BLUE ROUNDS EXPENDED (TOTAL BY TYPE )
g.  RED TOTA L TIME SUPPRESSED (BY TARGET TYPE )
h. BLUE TOTAL TINE SUPPRESSED (BY TAR GE T TY PE )
i .  BATTLE TIME (TOTAL D URA TION)

(SLIDE 32 OFF)

THE SECOND LIST IS THOSE OUTPUTS WHICH ARE HI GHLY PROBABLE OUTPUTS FRO M

SIMULATION .

(SLIDE 33 ON)

DESIRA BLE SIMULATION OUTPUT REQUIREMENTS

a .  REDUCTION IN FIREPOWER (IF DEFINABLE)
b.  EACH OF THE DEFINITE REQUIRE MEN TS , a-h , RUNNING TOTALS W /TIME

(X MINUTE INCRE MENTS ) WHERE X IS INP UT .
c .  MEAN TIME EACH TARGET TYPE IS PINPOINTED (1. . e . ,  EXPOSED AND

VULNERABLE TO AIMED FIRE .)
d.  TOTAL HITS PER WPN /TGT COMBINATION
e .  MEAN TOTA L TIME EACH WPN TYPE IS IN PROCESS OF DELIVERING AIMED FIRE .
f .  MEAN TOTA L TIME EACH WPN TYPE IS IN PROCESS OF DELIVERING UNAIME D FIR ! .

(SLIDE 33 OFF)
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WIThOUT APPENDIX I TO ANNEX K , THE AGENCY WOU LD HAVE BEEN HA RD PRESSED TO

HA VE PROMPTLY RESPONDED TO ISA ‘ S REQUES T FOR OUR NEEDS • REGARDING OUR ASA RS I

TASK OF RECO t41ENDI NC A SIMULATION MODEL , WE CONCENTRATED OUR PRIMARY ATTENTIONS

ON THE FOLLOWING ISSUES :

(SLIDE 34 ON)

ASARS II SIMULATION REQUIRE MENTS

1. ESTA BLISH THE PARAMETERS AND CHARA CTERISTICS OF COMEAT
WHICH ARE TO BE SIMULATED IN ASAR S I I .

2.  IDENTIFY THE TREATMENT OF THESE PA RA METERS AND CHARACTERISTICS .
3. IDEN TIFY THE GENERAL INPUTS RE QUIRED FOR EACH PA RAMETER AND

SIMULATION CHARACTERISTIC
4. IDENTIFY THE OUTPUTS RE QUIRED

(SLIDE 34 OFF)

THE PRIMARY USE OF SIMULA TION , AS I STA TED EARLIER , WILL BE TO

SATISFY TASK IV OF ASARS II :

(SLIDE 35 ON)

TASK IV OF ASARS II

DETE RMINE THE RELATIVE CONTRIBUTIONS OF VARIOUS SMALL ARMS
CHA RA CTE RISTICS TO OVERALL COMBAT EFFECTIVENESS FOR EACH CONFLICT
INTENSITY IN ATTACK , DEFENSE , AND MEETING ENGAGEMEN T IN ThE
VARIOUS AREAS CONCERNED .

AS WE STA TED EARLIER , OPMOR WILL NOT PERMIT THE TOTAL ACCOMPLIS HME NT OF

ThIS TASK SINCE IT WILL SIMULATE ONLY A MID INTE NSITY CONFLICT

(SLIDE 35 OFF)

TO THE EXTEN T THA T WEAPON CHARACTERISTI CS AND COMBA T EFFECTI VENESS CAN

BE QUANTIFIED , THIS PROBLEM IS ONE OF DETE RMINING TILE FUNCTIONAL RELATIONSHIP

BETWE EN WEAPONS CHA RACTERISTICS AND EFFECTIVE NESS . THIS WILL BE ACCOMPLISHED

THROUGH SIMULATION .

4
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THE ACTUAL USE OF S IMULATI ON CAN BE DIVIDE D INTO FIVE STAGES AS S HOWN

HERE :

(SLIDE 36 ON)

S IMULATION

1. PREP ARATION
2 . PRELI MINA RY EXPERI MENT
3 .  BASIC EXPERIMENT
4. FOLLO W -ON EXPER IMENT
5. SIMULATION ANALYSIS

(S LIDE 36 OF F)

PREPARA TI ON STAGE

THE PREPARA TION STA GE INCL UDES ALL OF ASARS I ANT) EXTENDS INTO ASAR S II.

THE ESSENTIAL GOAL OF THIS PERI OD IS TO BE READY TO CONDUCT SIMULATION WHEN THE

OPNOR MODEL IS DELIVE RED TO THE ASARS TEAM . TO MEET THIS GOA L WE MUST OBTA IN

THE INFOR MATION REQUIRE D FOR SIM ULA TION , CODE THIS INF ORMATION , SO THAT IT IS

STA TED IN TE RI.S ACCE PTA BLE AS INPUT DATA TO SIMULATIONS AND , OF COURS E , HA VE

THE CODED DATA PLACED ON PUNCH CARDS FOR USE IN THE COMPUTE R . THERE ARE ThREE

BASIC CATEGOR IES OF INPUT REQUIRED FOR SIMULATION :

(SLIDE 37 ON)

RE QIJI RED S IMU L.A TI ON DATA CATEGORIES

1. TERRAIN AND VEGET ATION DATA
2 . SCENAR IO AND GENE RAL DATA
3 .  EQUIP MENT DATA

(SLIDE 37 OFF )

TREATMEN T OF THE TERRAIN AND VE GE TATION DATA HAS BEEN DI SCUSSED BY

LTC BUSHAW . WI THIN ASAR S II , SUCH DATA MUS T BE CODED FOR THE UNIQUE REQUIREMEN TS

OF ThE OPMOR MODEL .

A MASS OF INFOR MATION WIL L CONE FROM THE SECOND CATEGO RY . WE HA VE

INCL UDED ALL INPUT DATA THA T DOES NOT RELA TE TO ENVIRO NMENT OR HA RDWARE IN THIS

5
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SCENARIO AND GENE RAL DATA CATE GORY . THE SCENARIOS EITHER I MPACT ON THE OTHE R

DATA , OR VICE VE RSA . ThE SCENARIC E WILL BE DEVELOPED BY TI LE ASARS TEA M WI TH

ASSISTANCE FROM THE CONTRACTOR . THE FOLLOWING SLIDE DISPLAYS THE PRIMA RY

MA TERIAL CON TAINED IN THIS CATE GO RY AND THE SOURCE OF THES E DATA .

(SLIDE 38 ON)

SCENARIO ANT) GENERAL DA TA

1. ENEMY TROOP DISPOSITION AND SCHEME OF MANEUVE R
2 .  FRIENDLY TROOP DISPOSITION AND SCHEME OF MANEUVE R
3 .  SUPPORT FIRE PLAN
4. TERMINATION OR DEFEAT CRITERIA
5 .  TARGET DESCRIPTION AND PRI ORITIES
6. DETECTION PARAMETERS
7 .  MOVEMEN T RATES
8. VULNERABILITY INDEXES
9. SUPPRESSION ThRESHOLDS ANT) DURATION

10. AMMUNITION EXPENDITURE INSTRUC TI ONS

(SL IDE 38 OFF)

THE FINAL CATEGORY OF REQUI RED INFOR MA TION IS THA T DATA DESCRIBING

SPECIFIC ITE MS OF EQUIPME NT TO BE SIMULA TED • ThREA T EQUIPMENT IS IDEN TIFIED

IN THE ASA1~ THREAT ANNEX. DETAILED DATA DESCRIBING THIS EQUIPMENT IS TO BE

EXTRACTED FROM ThE SUPPORTING DOCUME NTS USED IN FORMULATION OF THREAT-85 .

THIS DATA MUS T BE AGREED UPON BY THE THREAT COMMUNITY , ESPEC IALLY THE FOREIGN

SCIENCE AND TECHNOLOGY CENTER . WE HAVE ASSUMED THAT SPECIFIC DATA DESCRIBING

FRIENDLY SUPPORTING WEAPONS IS AVAILA BLE • THE EXACT SOURCE MUS T BE IDENTIFIED

AND OBTAINED -”LE GAL MIX” PROBABLY WILL PRO VIDE MOST OF THIS DATA . THE MOST

CRUCIAL EQUIPMENT DATA , OF COURSE , IS THAT DESCRIBING ThE FRIENDLY SMALL ARMS

THIS DATA IS CONTAIN ED IN APP ENDIX III , THE WEA PON CHA RA CTERISTICS , OF ANNEX K.

THE WEAPONS CHA RACTERISTICS APPENDIX TO THE ASARS II METhODOLOG Y WAS

DEVELOPED TO PROVIDE A BASIS FOR OUR TREATMENT OF SMALL A RMS WEAPONS CHARACTERIS TICS

6 
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WIThIN THE S IMULATION • IN DEVELOPING THIS APP E NDIX , THE APPROACH FOLLOWED WAS

TO ATTE MPT TO FIND DOC UMEN TED RELA TIONS BETW EEN WEA PON S CHA RA C TE RI STI CS AND

A GENERAL INDICATOR OF WEAPONS PE RF O RMANCE • THE INDICA TOR OF PERFORMANCE USED

WAS “K ’ DEFINE D AS ThE PROBABILITY OF INCAPACITATING A TARGET WITh ONE

OPERATION OF TILE WE A PON , THAT IS , WITH ONE TRI GGER PULL • ThE MOST BASIC

CHA RACTERIS TICS CONSID ERED ARE S HOWN ON THIS SLIDE :

(SLIDE 39 ON)

NOTE THA T THESE ARE SEPARA TED INTO WEA PON PE RFORMANCE CH A RACTERISTICS ,

WHICH INDICA TE SOME TYPE OF WEAPON OPERATION IN A TACTICAL SITUATION , AND

PHYSICAL CHA RA C TERISTICS , OR BASIC PHYSICAL QUANTITIES OF A PIECE OF HARDWARE .

(SLIDE 39 OFF)

WITHIN THIS APPENDIX , FIVE GENERAL CATEGORIES OF WEA PONS ARE CONSIDERED ,

AS EN UME RA TED HERE :

(SLIDE 40 ON)

FIVE GENERAL CATE GORIES OF WEAPONS

1. SINGLE PROJECTILE , SEMI-AUTOMATIC
2 .  SINGLE PRO JECTILE , AUTOMATIC BURST
3 . MULTIPLE PROJECTILE (SALVO) ,  SEMI -AUTOMATIC
4. AIMED MACHINEGUN AT AREA TYPE TA RGET
5 .  AIMED FRA ~~1ENTING ROUND , SEMI -AUTOMATIC , AT AREA TYPE

TARGET

(SLIDE 40 OFF)

THE RE ARE TWO CONCLUSIONS TO BE DRAWN FROM ThIS APPENDIX , WHICH CLARIFY

THE EXTEN T TO WHICH WE WILL BE ABLE TO RELATE WEAPONS CHARACTERISTICS TO OVERALL

COMBAT EFFECTIVENESS IN ASAR S II • TILE FIRST CON CLUSION IS THA T A SUFFICIENT

BASIS EXISTS FO R RELATING BASIC PERFORMANCE CHA RACTERISTI CS OF THE WEAPON TO

EFFECTIVENESS , USING SIMULATION • THESE BASIC PERFORMANCE CHA RACTERISTICS FALL

INTO THREE CATEGO RIES : ThE ABILITY TO HIT A TARGE T , THE ABILI TY TO INCAPACITA TE
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A TARGET AND RA TES OF FIRE . A LISTING OF THE SPECIFIC CHA RA CTERISTI CS IS SHOWN

ON ThIS EXHIBIT , FOR EACH WEAPON tATECORY :

(SLIDE 41 ON)

FOR THE WEAPONS THA T FIRE NON -FRA GMENTING PROJECTILES, ThE BASIC MEASURE

OF ABILI TY TO HIT A TAR GE T IS THE PROBABILITY OF HITTING A TA RGET WITH ONE

FIRING OF THE WEAPON , 
~H 

PER TRIGGER PULL • THE ACTUAL WEAPON PERF ORMANCE

CHARACTERISTICS THA T WE PROPOSE TO RELATE TO EFFECTIVE NESS ARE , IN THIS CASE :

~ OR SEMI -AUTOMATIC FIRE OF A SIN GLE PROJECTILE, TACTICAL AIMING ERROR ; FOR

AUTOMA TIC BURS T FIRE OF SIN(L E PROJECTILES , TACTICAL AIMING ERROR OF THE FIRS T

ROUND IN THE BURS T AND ANGULAR DISPLACEMENT OF EACH SUCCESSIVE ROUND FROM PO INT

OF IMPACT TO THE FIRST ROUND ; FOR SEMI -AUTOMATIC FIRE OF MULTIPLE PROJE CTILE

ROUNDS, TACTICAL AIMING ERROR AND DISPERSION OF TILE PROJECTILES IN A ROUND ABOUT

THEIR CEN TER OF IM PACT ; FOR MA C}II NEG TJNS, TACTICAL AIMING E RROR OF TILE FIRST

ROUND IN A BURST ANT) TILE OFFSET AND DISPERSIO N OF THE SUCCESSIVE ROUNDS . THE

ANALOGOUS CHARACTERISTICS TO BE TREATED FOR FRAGMENTING AMMUNITIONS ARE TACTICAL

FIRING ERRORS IN RANGE AND IN AZI MUTh. FOR WEA PON S FIRING A NON-FRA GME NTING

PROJECTILE , THE BASIC MEASURE OF ABILITY TO INCAPACITATE A TARGET IS 
~HK ’ ~~~~~~

PROBABILITY OF INCAPACITATING GIVEN A HIT RAND OMLY PLACED ON TILE TARGET • THIS

IS ThE PERFORMANCE CHA RACTERISTIC THA T WILL BE RELA TED TO EFFECTIVENESS . FOR

WEAPONS FIRING FRA GMENTING PROJECTILES , LETHA L AREA OF ThE ROUND WILL BE

RELATED TO EFFECTIVENESS • THE TACTICAL RATE OF FIRE , IN TRIGGE R PULLS PER

MINTJTE , WILL BE RELATED TO EFFECTIVENESS FOR EACH OF THE WEAPONS CATEGORIES

FOR MACHINEGUN S , SUSTAINED RA TE OF FIRE , IN TERMS OF ROUND S PER MINUTE WILL

ALSO BE TREATED .

(SLIDE 41 oFF )
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THE SECOND CONCLUSION DRAWN WITHIN OUR WEAPONS CHA RA CTERISTICS APPENDIX

IS THA T ThERE DOES NOT EXIS T A SOUND BASIS FOR TILE CONDUCT OF DETA ILED TRADE -OFFS

AMONG PERFORMANCE AND PHYSICAL CHA RACTERISTICS WITHIN ASARS I I .  THIS CONCLUSION

HAS BEEN IMPORTANT IN OUR DEVELOPMENT OF TILE ASARS II METhODOLOGY . BECAUSE

OF THIS CONCL USION , OUR GOAL IN ASARS II IS TO DEVELOP A MEANS WITh WHICH

COMBA T EFFECTIVENESS CAN BE PREDICTED FOR ANY REASONA BLE SET OF PE RF O RMANCE

CHA RA CTERISTICS , AS WILL BE SEEN AS WE PROGRESS INTO OUR DISCUSSION OF THE

ME THODOLOGY • ThUS , WE DO NOT PROPOSE TO CONDUCT DETA ILED TRADE -OFFS WITHIN

ASARS II BECAUSE WE DO NOT FEEL THA T WE HA VE A SUFFICIENT BASIS FOR THE

ENUME RATION OF ALL OF ThE POTENTIA L TRADE -OFFS . RA THE R , WE WILL PROVIDE A

BASE OF INFORMATION FROM WHICH THE IMPACT OF A TRADE -OFF ON COMBAT EFF ECTIVE NES S

CAN BE EASILY DETE RMINED , AS THE TRADE -OFFS BECOME IDENTIFIED WIThIN THE WEA PONS

DEVELOPMENT CYCLE

THE WEAPONS CHARACTERISTICS APPENDIX DOES CONTAIN SOME INFORMA TI ON

INTERRELATING ThE VARIOUS PHYSICAL AND PERFORMANCE CHARACTERISTICS . WHILE THIS

IS INS UFFICIENT FOR THE COND UC T OF DETA ILED TRADE -OFFS , IT IS SUFFICIENT TO

PERMIT THE TENTATIVE IDENTIFICA TION OF REASONABLE LIMITS ON MOS T OF TUE

PERFORMANCE CHARACTERISTI CS • FOR EXAMPLE , THERE IS A CCXX) INDICATION THA T

TACTICAL AIMING ERROR TENDS TO DECREASE AS MUZZLE RECOIL IS DECREASED • IF

THIS RELATION IS EXTENDED TO A LEVEL OF NO RECOIL , WE HA VE IDENTIF IED A TACTICAL

AIMING ERROR BELOW WHICH IT IS NOT WORTHWHILE TO CONDUCT SIMULA TIONS .

THE FINA L STEP IN THE PREPA RATION STAGE WILL BE THE DES C RIPTION AND CODING

OF THE VOLUMINOUS INPUT DERIVED FROM THE CATE GORI ES OF RE QUIRED SIMULATION DATA .

9
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PRELIMI NARY EXPERIMENT STA GE

PRIOR TO THE INITIATION OF A LENGTHY SERIES OF SIMULATION RUNS , A LIM L TED

PRELIMINARY EXPERIMEN T WILL BE CONDUCTED . THIS EXPERIMEN T IS INTENDED TO

INVESTIGA TE SIMULATI ON VALIDITY AND SENSITIVITY .

TO VE RIFY OR VALIDATE A MODEL MEANS TO PROVE THA T THE MODEL IS TR UE • FOR

THE PURPOSES OF ASARS WE WILL ASSUME ThE S IMULATION IS VALID IF IN ThE OPINION

OF AGENCY PERSONNEL , IT GIVES A REASONABLE RE PRESENTATI ON OF ThE INTE RACTION OF

TWO OPPOSIN G FORCES IN A SIMULATED COMBAT ENVIRONMENT . TO FACILITATE THIS

JUD GMENT , ThE PRELIMINARY EXPERIMENT WILL CONTAIN SEVERAL BASELINE SITUATIONS

IN WHICH CURRE NTLY STANDARD SMALL AR~~ ARE REPRESENTED .

SHOULD THE MODEL APPEA R TI) LACK VALIDITY , APPROPRIATE I(X)IFICATIONS TO ThE

MODEL CAN BE MADE DURING THE PRELIMINARY INVES TIGATION.

THE PURPOSE OF THE SENSITI VITY ANALYSIS IS TO IDENTIFY THOSE MODEL PARAMETERS

WHICH HA VE A SIGNIFICANT INFLUENCE ON THE SIMULA TION RESULTS , OR MORE TO THE

POINT ON OUR MEASURE OF EFFE CTIVENESS • WE SAID AT THE LAST IPR ThAT MISSION

ACCOMPLISHMENT WOULD BE EXA MI NED AS OUR PRIMA RY MOE • THE MOE OF MISSION

ACCOMPLISHMENT IS THE MOST DESIRA BLE , HOWEVER , VALUES FOR THE MOE MAY NOT

BE OBTAINA BLE . A DOMINATING FACTOR THA T DETERMINES THE USE OF AN MOE IS ITS

ABI LITY TO BE MEASURED . ADDITIONALLY , IT SHOULD BE INCLUSIVE . FOR EXAMPLE ,

MISSION ACCOMPLISHMENT OF AN INFANTRY UNIT INCLUDES WEAPON S CHARA CTERISTICS ,

AS WELL AS THE ENVIRONMENT OF THE WEA PONS .

WE INCLUD E ThE FOLLOWIN G IN THE ENVIRON ME NT OF AN INFANTRY UNIT .

(SLIDE 42 ON)

ENVIRONMEN T OF INFANTRY UNITE

ENVI R ONMENTAL EFFECTS
RED CAPABILITY
BLUE CAPABILITY
MISSION STA TEMENT
MISSION OUTCOME

(SLIDE 42 OFF)
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AND OF VITAL IMPORTANCE IS THE FACT TEAT MISSION ACCOMPLISH ME NT IS A SINGL E

MEASURE .

IN SUMMARY WE CAN SAY THE RE ARE FOUR ADVAN TA GES OF USING MISSION ACCOMPLISHMENT

AS OUR PRIMARY MOE:

(SLIDE 43 ON)

MISSION ACCOMPLISHMENT AS MOE ADVANTAGES

1. SINGLE MEASURE
2.  REFLECTS TOTAL ENVIRONMENT OF SMALL AR)~
3. REFLECTS ThE EFFECTS OF SMALL ARME
4. EASILY UNDERS TOOD BY CIVILIAN AND MILITARY

(SLIDE 43 OFF )

THE PRELIMINARY EXPERIMEN T STA GE OF SIMULATION IS WHERE THIS EXAMINATION

OF MISSION ACCOMPLIS HMEN T AS OUR PRIMA RY MOE WILL OCCUR . IF THE NECESSARY

SENSITIVITY OF MISSION ACCOMPLISHMENT IS NOT GUARANTEED WE WILL SHIFT OUR

PRIMARY MOE TO THE SMA LL ARME INDICATORS (SAl) AS SHOWN HERE :

(SLIDE 44 ON)

SMALL AR1~ INDICATORS

BLUE CASUALTIES - RED CA SUALTIES
BLUE SUPPRESSION - RED SUPPRESSION
TIME - DISTANCE

IN PA RTICULA R MISSIONS , THESE MOE MAY OR MAY NOT BE APPLICABLE . HOWEVE R ,

IN CONSIDERING THE OVE R -ALL SITUA TIONS , THESE MOE IMPACT ON MISSION ACCOMPLISHMENT

OF ThE SMALL INFANTRY UNIT • THUS , WHE N USING THESE MOE , MILITA RY JUD GMENT MUS T

BE EXERCISED TO DETERMINE THE VALUE OF EACH IN TILE PARTICULA R SITUA TION .

BLUE CASUALTIES AND RED CASUALTIES. RED CASUALTIES INDICATE BLUE FIREPOWE R ,

WHILE BLUE CASUALTIES INDICATE COST IN THE SAME MISSION . IN THE COMPARISON

OF CASUALTIES AS AN MOE TO MISSION ACCOMPLISHMENT CASUALTIES ARE A DIRECT

11
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INDICATOR OF THE EFFECT OF SMALL ARMS . ALSO , IN A MODELED SITUA TI ON , THIS

MOE HAS A WIDE RANGE OF VALUES .

BLUE SUPPRESSION AND RED SUPPRESSIONS. SUP PRESSION IS DIFFICULT TO MEA SURE

SINCE IT IS DUE TO A COMBINATION OF FACTORS SUCH AS SOUND , PROXIMITY OF THE

PREVIOUS ROUNDS , AND OTHER SUCH FACTORS . HOWEVE R , EVEN APPROXIMA TE MEASURES OF

SUPPRESSION PROVIDE AN IMPORTAN T PART OF THE TOTAL EFFECTS OF SMALL ARMS .

TIME . TIME IN A GIVEN SITUATION COULD BE THE MOST IMPORTANT MOE , WHILE

IN A DIFFEREN T SITUATION , COULD BE THE LEAST IMP ORTANT . HOWEVER , EVEN IF

TIME IS NOT IMPORTA NT , IT PROVIDES A BASE FOR THE COMPARIS ON OF OTHER MOE .

DISTANCE. DISTANCE IS SIMILAR TO TI ME IN THE SENS E THA .I~ FOR A PARTICULAR

MiSSION THE DISTANCE FROM AN OBJ ECTIVE MAY OR MAY NOT BE SIGNIFICANT . HOWE VE R ,

IF ALL OTHER SAl ARE EQUAL , IT COULD BE USED TO DISCRIMINATE IN ThOS E SITUA TIONS

IN WHICH IT IS APPLiCABLE . ADDITIONALLY , LIKE TIME IT MAY BE USED AS A BASE TO

COMPARE OTHER MOE .

(SLIDE 44 OFF)

THE SAl , DOUBTLESSLY , ARE MORE SENSITIVE TO CHANGES IN WEAPON S CHARACTERISTICS .

ThAN MISSION ACCOMPLISHMENT , BUT WE WILL BE FACED WITH THE DISADVA NTA GES OF

USIN G MULTIPLE MOE AND THE EXTREME VARIANCE OF IMPORTANCE FROM MISSION TO MISSION .

SINCE THE MODEL PARAMETERS DESCRIBING WEAPON CHA RACTERISTICS ARE OF PRI ME

IMPORTANCE IN ASARS , AN ADDITIONA L PURPOSE OF THE SENSITIVI TY ANA LYSIS IS TO

ENSURE THAT ThE MODEL IS SENSITIVE TO APPROPRIATE WEAPON S PARA ME TE RS AND IDENTIFY

OTHER PARAMETERS TO WHICH THE MODE L IS SENSITIVE .

AS WE STATED EARLIER , ThE PRIMARY PA RA ME TERS DESCRIBING WEA PON CHARACTERISTICS

ARE EXPECTED TI) BE ACCURACY , INCAPICITATION , AND RATE OF FIRE . THE QUANTIFICATION

OF THESE FA CTORS DEPENDS ON THE PARAME TERI ZATION DEVELOPED IN CANDIDATE WEAPONS

12 
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DEVELOPMENT . AS A MINIMUM THE SENSITIVITY ANALYSIS SHOULD ENS URE THA T TUE

MODEL IS RESPONSIVE TO CHANGE IN THESE FACTORS • IF THE MODEL SHOULD PROVE

INSENSITIVE TO THESE FACTO RS , SOME MODEL MODIFICATIONS WILL BE REQUIRED .

THE PRELIMINA RY SIMU LATION WILL CONTAIN A NUMBER OF PARAME TERS Wh OSE VALUES

WILL BE SET AT ARBITRARY LEVElS , EITHE R BECAUSE TRUE VALUES ARE INSUFFICIENTLY

KNOWN OR BECAUSE A WIDE RANGE OF VALUE S ARE POSSIBLE . THESE PARAME TE RS CANNOT

BE DEFINITIVELY ESTA BLISHED AT THIS TIME SINCE THE SIMULATION MODEL HAS NOT

BEEN COMPLETED . BASED ON KNOWLEDGE OF EXIS TING SIMULATIONS , IT IS POSSIBLE TO

PROJECT TEAT SUC H ARBITRARILY SET PARAMETE RS WILL MOS T LIKELY BE THOSE

ASSOCIATED WITh TERRAIN FACTORS , TACTI CA L DECISION S , AND THE DEGRE E OF SUPPORTING

WEAPONS • A SENSITIVITY ANALYSIS PERMITS IDENTIFICATION OF THOSE ARBITRARILY SET

PARAMETERS TO WHICH RESULTS ARE SENSITIVE . THE ARBITRA RINESS OF SUCH P ARAMETERS

SHOULD BE REMOVED , INSOFAR AS IS POSSIBLE , BY FURTHE R RESEARCH • WHERE THIS IS

IMP RACTICAL , THESE PARAMETERS AND THEIR FUTURE EFFECTS MUST BE CONSIDERED IN TEE

SYN THESIS OF SIMULATION RESULTS • THOSE ARBITRARILY SET PA RAMETERS TO WHICH

THE SIMULAT ]D N IS NOT SENSITIVE SHOULD PRESENT NO PROBLEM .

THE ACTU AL C ONDUCT OF THIS PRELIMINARY EXPERIMENT WILL BE ACCOMPLISHED

USING A LIMITED SUBSET OF THE POSSIBLE COMBA T SIMULATIONS , PROBABLY THREE OR FOUR .

THE FOLLOWIN G SEQUENCE OF STE PS WILL BE CARRIED OUT FOR EA CH SITUATION.

(SLIDE 45 ON)

a .  STEP I - CONDUC T AN ARB I TRA RY NUMBER OF SIMULATI ON RUNS
USING INPUT DATA WHICH DESCRIBE BASELINE WEAPONS .
SIX REPLICA TIONS SHOULD BE SUFFICIENT .

b.  STEP 2 - CHECK THE RESULTS OF STEP 1 FOR VALIDITY BY
APPLYING MILITARY JUDGMENT.

c .  STE P 3 - MODIFY THE MODEL IF NECESSARY . IF THE MODEL IS
MODIFIED , STEPS I AND 2 WILL BE REPEATED .

13

-- -~~~~
-—--_  -.—- “- “- - ~~~_— — .—-- - - _  ~~—_ - - ~- -



- - - - —
~~~~

- --

~~
--~~~ 

- —U -
~~~ 

-
~~ 

—.
~~ -~~ 

.- -
~~~~

-- -—-.- - - - -

d .  STEP 4 - CALCULATE THE LEVE L OF REPLICATION REQUIRE D FOR
SENSITIVITY TESTS . IF MORE THA N ONE MOE IS BEING
USED , MORE THAN ONE CALCULATIO N IS RE QUIRED AND
THE LEVE L OF RE PLICATION CAN BE EITHER ThE H I Q IEST
REQUIRED OF ALL MEASURES OR THA T RE QUIRED BY TiE
MOST IMPORTANT MEASURE .

e .  STEP 5 - CONDUC T THE S IMULATION RUN S NEEDED FOR THE SENSITIVI TY
ANA LYSIS • FOR EACH PARAMETER BEING INVESTIGA TED
TWO SETS OF RUNS ARE REQUI RED , ONE WITh THE PARA METER
SET TO A VALUE ABOVE THAT USED IN THE BASELINE RUNS
ANT) ONE WI TH A VALUE BELOW THA T OF THE BASELINE RUNS .

f .  STE P 6 - CONDUCT ThE SENSITIVITY ANA LYSIS BY COMPARING ThE
RESULTS OF THE TWO SETS OF RUN S FRO M STEP 5 WITH THE
BASELINE RESULTS .

g.  STEP 7 - TAKE ACTI ON AS REQUIRED ON THE BASIS OF THE SENSITIVITY
TES TS TI) MODIFY THE MODEL OR IMPROVE PA RAMETER VALUES .

(SLIDE 45 OFF)

ONCE THE VAL IDITY AND SENSITIVITY OF THE MODEL HAVE BEEN ESTABLISHED WE

WILL BE ABLE TO PROGRESS INTO THE ACTUA L PRODUCTION RUN S OF THE SIMULATION

MODEL TO SATISFY THE STUDY GOALS . BEFORE DISCUSSIO N OF THE PRODUCTION RUNS , TO

BE CONDUCTED IN TEE BASIC AND FOLLOW -ON EXPERIMENTA TION STAGES , WE WILL IDENTIFY

THE ANALYSIS TE CHNIQUE TO BE USED IN ASARS I I .  THE ANA LYSIS OF RESULTS OF A

MONTE CARLO SIMU LATION MUST BE BASED UPON SOUND STATISTICAL TECHNIQUES . SINCE

ThE PRIMARY SIMULATION PROBLEM IS TO DETERMINE THE FUNCTIONA L RELATIONSHIP

BETWEEN COMBA T EFFECTIVENESS AND WEAPONS CHARA CTERISTICS STATISTICAL TECHNIQUES

FOR SOLVING THIS GENE RAL TYPE OF PROBLEM ARE TO BE CONSIDERED . THE TWO MOST

APPROPRIATE TECHN I QUES APPEAR TO BE MULTIPLE REGRESSION ANA LYSIS AND THE

ANALYSIS OF VARIANCE (ANOVA).

a .  RE GRESSION ANALYSIS IS , IN SIMPLE TERNS , A CURVE -FITTING TECHNIQUE .

THAT IS , IT PE RMI TS TEE PLOTTING OF A STA TISTICALLY BASED CURVE THROU QI A

NUMBER OF DATA POINTS , GA THERED THROUGH EXPERIMENTATIO N OR OBS E RVA TI ON . FOR

PURPOSES OF DISCUSSION , WE HA VE ASSUMED THA T DATA IS TO BE GA THE RED FOR

VARIOUS VALUES OF WEAPONS CHA RA CTERISTICS - - ACCURACY , INCA PACITA TION AND RATE OF

FIRE .
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IN TillS CASE RE GRESSI ON GENER ALI ZES TO TU E. FITTING OF A SURFACE RATHE R TitA N

A CURVE . ThE MOST A TTRACTIVE FEATURE OF A REGRESSION E QUATION IS THE EASE

WITH WHICH IT CAN BE US ED TO PREDICT THE RES PONS E THAT ~A) ULD BE EXPECTED FOR ANY

INTE RMEDIATE VALUE OF THE WE A PON CHARA CTERISTIC , THAT IS , FOR VAL UES OF THE

WEAPON CHARACTERISTIC AT WHICH OBSERVATIONS ARE NOT AVAILABLE .

b.  ANOVA IS A TECHNIQUE TO PERMIT DETER MINATI ON OF THE DEGREE TO WHICH

SPECIFIC CHA N GES IN VARIOUS FACT ORS CONTRIBUTE TO ThE CHANGE IN A RESPONSE

VARIA BLE . IN TERME OF ASARS , IT PE RMI TS ESTIMATION OF TIlE DEGRE E TO WHICH

CHANGES IN WEAPON CHA RACTERISTICS CONTRIBUTE TO A CHANGE IN COMBAT EFFECTIVE NESS .

PERHAPS THE MO ST VERSATILE AND MOST BROADLY USED EXPERIME NTAL DESIGN USED

WITH ANALYSIS OF VARIANCE IS THE “FACTORIAL ” . THE FAC TORIAL DESI GN IS OBTAINED

BY PR E -DETER MI NING A SET OF VALUES FOR EA CH OF THE VARIABLES TO BE CONSIDERED

AND COND UCTING EXPERIMEN TS AT EACH POSSIBLE COMBINATION OF THESE LEVELS OF THE

VARiABLES • THE FACTORIAL DESIGN IS USED WHEN A NUMBER OF FACTORS (IN OUR CASE

WEAPONS CHARA C TERISTICS) MUST BE INVESTIGATED OVER A RANGE OF VALUES AND IT IS

DESIRED TO KNOW THE RESULT OF CHANGING EACH FACTOR INDEP ENDENTL Y OF THE O THERS AS

WELL AS THE RESULT OF CHANGIN G MO RE THA N ONE FACTOR SIMULTANEOUSLY . THE

DETERMINATION OF THE FUNCTIONAL RELATIONSHIP BETWEEN COMBAT EFFECTIVENESS AND

WEAPON S CHA RACTERISTICS DOES NOT AUTOMA TICALLY FALL OUT OF THE ANOVA PROCEDUI€

BUT CAN BE OBTAINED THROUGH MATHEMATICA L MANIPULATION OF THE ANOVA RESULTS .

COMPARISO N OF TECHNIQUES. THERE IS A STRONG THEORETICAL RELATION BETWEEN

REG RE SSION AND ANOVA . OF MO RE INTE REST , H OWE VE R , ARE ThE DIFFERENCES BETWEEN

ThE IWO TECHNIQUES . REGRESSION IS GENERA LLY US ED WH EN THE PROBLEM IS ONE OF

PREDICTION WHILE ANOVA IS USED TO GIVE PRECIS E MEAS URE MENT OF DIFFERENCES .

WITHIN ASARS , RE GRESSION WO UL D BE US ED TO PREDICT EFFECTIVENESS BASED UPON

WEAPONS CHARACTERISTICS WHILE ANOVA WOULD BE USED TO GIVE PRECISE MEASUREMEN T CF

15
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THE DIFFERENCE IN EFFECTIVENESS AMONG WEAPONS REPRESENTED BY SPECIFIC VALUES OF

THE CHARACTERISTICS . THIS IS A MATTER OF EMPHASIS , SINCE EITHE R APPROACH CAN

BE USED TO PREDICT AND EITHER APPR (~~CH CAN BE US ED TO MEASURE DIFFERENCES .

REGRESSION ANALYSIS IS MORE READILY USED IN A SEQUENTIAL PROCES S OF

INVESTIGATION • USING REGRESSION IT IS SIMPLE TO ADD NEW EXPERIMENTA L

POINTS TO A DESIGN IF NECESSARY AND , IN FACT , IT IS NOT OVERLY DIFFICULT TO ADD

ENTIRELY NEW FACTORS TO THE ANA LYSIS • WI TH ANOVA , THE ADDITION OF NEW EXPERIMENTA L

FACTORS IS NOT AS EASY. THIS DIFFEREN CE IS PRIMARILY DUE TO THE GREA TER N1IIBER

OF ASSUMPTIONS SUPPORTING ThE THEORY OF ANOVA MODELS , WHICH RE QUIRE A MORE

DELICATE BALANCE IN ThE EXPERIMENTAL DESIGN .

WITH ANOVA , THE MOST CRUCIAL STEP IS DEVELOPMENT OF THE EXPERIMENTAL

DESIGN . ONCE THE DESIGN IS PROPERLY FORMULA TED , ANALYSIS FALLS OUT A UTOMATICALLY

FOR ThE TRA INED STA TIS TICIAN . WITH RE GRESSION ANALYSIS , THE DESIGN IS NOT AS

CRUC IAL AS THE ANA LYSIS STAGE . IN FACT , SUCCESSFUL REGRESSION ANA LYSIS CAN OFTEN

BE CONDUCTED UPON A BODY OF DATA COLLECTED IN AN ENTIRELY HAPHA ZA RD MA NNER ,

WITH LITTLE OR NO DESIGN AT ALL . THE ASARS II METhODOLOGY DEVELOPS RE GRESSION

ANALYSIS AS THE ANALYTIC TECHNIQUE TO BE USED . A REVIEW OF SUBTASK IV OF

ASAR S II

(SLIDE 46 ON)

SUB TASK IV

DETE RMINE ThE RELATIVE CONTRIBUTION OF VA RIOUS SMALL ARMS
CHARACTERISTICS TO OVE RALL COMBAT EFFECTIVENESS

(SLID E 46 OFF)
NIGHT LEAD TO ThE CONC LUSION THA T ANOVA WOULD HA VE A MO RE APPROPRIA TE EMPHASIS

IF WE COULD DETE RMINE BEFOREHA ND THE EXACT VALUES OF EAC h CHARACTERISTIC WE ARE

INTERESTED IN , THA T IS , IF WE HAD CANDIDATE WEAPONS • HOWEVE R , ONE CAN LOOK
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AHEAD TO POTENTIAL APPLICATION OF THE S TUD Y BY THE INFANTR Y AGENCY , IN WHICH

IT WILL BE DESIRED TO ASSESS THE POTENT IA L OF A WEAPON WHOSE CHA RACTERISTICS

WE RE NOT SPECIFICALLY I NVESTIG A TED DURING ASARS I I .  IN SUCH A CASE , TH E ABILITY

TO PREDICT POTENTIA L EFFECTIVENESS WOULD BE INVALUABLE . THUS , IT APPEA RS

RE GRESSION ANALYSIS , WITH ITS EMPHASIS ON PREDICTION , IS MORE APP ROPRIATE TO THE

FUTURE NEEDS OF ThE A GENCY . HAVING REACHED A DECISION TO USE RE GRESSION ANALYS IS

TECHNIQUES IN ASASRS , WE HA VE FORMULA TED A PLA N FOR THE PRODUCTION RUN S THA T IS

COMPATIBLE WITH THIS ANALYSIS TECHNIQUE . 1140 CONSIDERA TI ON S MUST BE KEPT IN

MIND . FIRS T, RE GRESSION DOES NOT REQUIRE A TOTAL EXPERI MEN TAL DESIGN PRIOR TO

INCEPTION OF ThE INVESTIGATION. SECOND , REGRESSION ANA LYS IS LENDS ITS ELF TO

SEQUENTIAL EXPERIMENTS , THA T IS TO SAY , THE RESULTS OF EARLY EXPERIMEN TS CAN BE

READILY USED TO INDICATE ThE CONDITIONS UNDER WHICH LATER OBSERVATION WOULD BE

THE MOST VALUABLE .

BEARING THIS IN MIND , WE HAVE DIVIDED THE PRODUCTION RUNS INTO A BAS IC

EXPERIMENT AND FOLLOW -ON EXPERIMENTATION .

THE BASIC EXPERIMEN T STA GE

THE BASIC EXPERIMENT IS DESIGN ED TO PRODUCE A LIMITED BODY OF EXPERIMENTAL

DATA WHICH CAN BE RAPIDLY ANA LYZED TO DETE RMINE THE GENERAL MATUR E OF THE UNDERLYIN G

RELATION BETWEEN EFFECTI VENESS AND WEAPONS CHARACTERIS TICS . INFORMA TION DEVEL OPED

WITHIN THIS EXPERIMEN T WILL PERMI T THE ASARS TEA M TO MA KE INTE LLIGENT DECISIONS

ON THE EXTENT AND NATURE OF FOLLOW-ON S IMULATION WHICH PROVIDES ThE BULK OF

EXPERI MENTAL DATA FOR ANALYSIS • THE BASIC EXPERIMENT WILL BE LIMITED TO TILE SAME

SUBSET OF COMBA T SITUATIONS US ED IN THE PRELIMINARY EXPERIMENT . THE IDENTICAL

PROCED URE WILL BE E MPLOYED FOR EACH OF THESE SITUATIONS .
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AN EXPERI MENTAL DESIGN IS PROVIDED ONLY FOR THE BASIC EXPERIMENT . ‘rius

REFERS TO AN IDENTIFICA TION OF VALUES TO WHICH WEAPON CHA RA C TERISTICS PARA ME TE RS

ARE TO BE SET FOR INPUT INTO SIMULATION , WHEN A SPECIFIC VA LUE FOR EACH

PARAMETER IS DESIGNA TE D , THESE VALUES CONSTITUTE AN EXPERIMENTA L PO I N ’I . THE

BASIC DESIGN IS COMPOSED OF THREE GROUPS OF EXPERIMENTAL POINTS :

(SLIDE 47 ON)

TO ALL OW YOU TO VISUALIZE THE ARRANGEMENT OF EXPERIMENTAL POINTS , WE HA VE

PREPARED A PICTURE OF THE DESIGN FOR ThESE BASIC WEA PONS PARAMETERS , OR

CHA RA CTERISTICS . IT SHOULD BE NOTED THA T THE SAME TYPE OF DESIGN IS , OF COURS E ,

AVAIL A B LE FOR ANY REASONABLE NUMBER OF CHARACTERISTICS .

THE CENTER POINT OF THE DESIGN SHOWN HERE , WILL BE A SET OF BASELINE

VALUES . WE INTEND USING VALUES OP WEAPON CHARACTERISTICS DESCRIBING CURRENT

WEAPONS . THUS , THE CENTE R POINT IS THE SAME POINT AT WHICH THE FIRST SET OF

RUNS WAS CONDUCTED IN TEE PRELIMINA RY EXPERIMEN T .

WE THEN ESTABLISH A “STA R DESIGN ” BY DEFINING EACH EXPERIMENTAL POINT ON

THE STAR • THIS IS ACCOMPLISHED BY CHANCING ONE PARAMETER WHILE HOLDING ALL

OTHER PA RAME TERS AT THE BASELINE LEVEL • THE AMOUNT OF PARAMETE R CHANGE IS

SELE CTED TO GIVE EXPERIMENTAL POINTS WHICH S PAN THE RANGE OF INTE REST FOR

EACH PARA METER . SOM E WILL BE HIGHER AND SOME LOWE R THAN THE BASELINE “CENTE R

POINT ” . ThE SIMULA TI ON RUNS CONDUCTED FOR SENSITIVITY ANALYSIS SHOULD INCLUD E

DATA GA THE RED AT THE EXPERIMEN TAL POINTS OF THE STAR DESIGN .

(FLIP I ON)

NEXT WE ADD A SET OF FACTORIAL POIN TS ABOUT THE CENTER . IN THE CASE OF

THREE WEAPON S CHARACTERISTICS , 2 TO TIlE THIRD POWE R , OR EIGH T POINTS ARE CONTAINED

IN THIS SET. THE EXACT LEVEL AT WHICH CHA RA CTERISTI CS ARE PLA CED IN THIS SET

OF POIN TS DEPENDS ON THE LEVEL OF THE “STA R ” POINTS . THIS IS A MA TTER OF SCALING

F 
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USED TO PROVIDE DESIRED STATISTICAL CHARACTERISTICS WITHIN THE ENTIRE DESIGN .

THIS IS DISCUSSED IN DETAIL WITHIN THE METHODOLOGY ANNEX ,

(SLIDE 4 7  OFF )

ONCE THE EXPERIMENTAL DESIGN IS ESTABLISHED , THE BASIC EXPERIMENT IS CONDUCTED

IN THE FOLLOWING MANNE R FOR EACH COMBAT SITUAT ION .

(SLIDE 48 ON)

STEP 1 IS TO DETE RM INE ThE LEVEL OF REPLICATION . ThE LEVEL OF RE PLICATIONS

USED IN SENSITIVITY TESTS IS GENE RALLY SATISFACTORY , THE DESIGN CAN BE

IMPROVED , HOWEVER , IF THE CENTER POINT RECEIVES MO RE REPLICATION . A GOOD

CRITERION IS TO SET ThE LEVEL OF REPLICATION AT THE CENTER POINT SO THAT THE

STANDARD ERROR OF THE ESTIMATED RESPONSE VAR IABLE IS EQUAL BOTH AT THE CENTER

AND AT ONE OF THE EXPERIMENTAL POINTS . THIS GIVES GENERALLY EQUAL ERROR OF

PREDICTION OVER THE ENTIRE DESIGN . THE ACTUAL DETERMINATION OF THE REQUIRED

LEVEL OF REPLICATION AT THE CENTE R POINT I NVOLVES A FAIRLY COMP LEX (X)MPUTAT 1ON

AND WILL BE LEFT TO THE STATISTICIANS INVOLVED .

STE P 2 IS TO CO NDUCT THE SIMULATION RUNS NEEDED TO COMPLETE THE DESIGN .

THE RUNS FOR THE STAR DESIGN AND A PORTION OF THE CENTER POINT RUN S WILL HAVE

ALREADY BEEN COMPLETED IN THE PRELIMINARY EXPERIMENT.

FOLLOWING STEP 2 WILL COME THE ANALYSIS (OR STEP 3). THE DATA IS ANALYZED

TO DETERMINE THE BASIC RESPONSE FUNCTION (OR THE RELATIONSHIP BETWEEN EFFECTIVENESS

AND WEAPONS CHARACTERISTICS) AND TO PROVIDE GU I DANCE FOR THE FOLL OW -ON

EXPERIMENTS . THE BASIC DES IGN IS INTE ND ED TO GIVE THE ANALYST A SECOND ORDER

RESPONSE SURFACE (OR A SECOND ORDER POLYNOMIAL IN THE PARAMETERS ) WITH A

MINIMA L AMOUN T OF EFFORT . IT IS ANTICIPATED Th AT FOR FOLLOW-ON EXPERIMENTATION

A COMPUTER PROGRAM CAPABLE OF PERFORM iNG STE P W I SE MULTIPLE REGRESSION WILL BE

AVAILABLE . THIS CAN BE USED IN THE ANALYSIS 1 DESIRED , BUT IS NOT ACTUALLY

19
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NECESSARY IN THIS STAGE , SINCE THE DESIGN POINTS ARE CHOSEN SI T C II lilA ! I1IE M&~ST

COMP LEX COMPUTATIONAL PROBLEM CAN BE ACCOMPLISHED MAN L!M,LY I F

IN ADDITION TO THE RESPONSE FUNCTIONS COMING FROM THE BASIC EXPERIMENT .

THERE WILL ALSO BE STATISTICAL IND ICATIONS OF HOW WELL THE FUNCTION EXPLAINS

THE OBSERVED DATA . THIS INFORMATION IS USED TO DETERMINE THE EXTENT OF

FOLLOW-ON EXPERIMENTATION REQUIRED .

(SLIDE 48 OFF)

FOLLOW -ON EXPERIMENTATION

THUS , FOLLOW-ON EXPERIMENTATION , OR COMPLETION OF THE PRODUCTION RUNS

WILL DRAW UPON RESULTS OF ThE BASIC EXPERIMENT TO FILL IN THE DATA REQUIRED ON

THE TOTAL SET OF COMBAT SITUATIONS AND TO AMPLIFY THAT DATA WHERE REQUIRED . THE

ENTIRE EXPERIMENTAL PLAN FOR ASARS II IS , IN ACTUALITY , A PLAN TO CONDUCT A

NUMBER OF SIMI LAR EXPERIMENTS , ONE FOR EACH SITUATION . A DETAILED PLAN OF

FOLLOW-ON EXPERIMENTATION IS IMPRACTICAL AT THIS TIME , BECAUSE AREAS OF INTEREST

FOR THE FOLLOW-ON EXPERIMENT WILL BE IND ICATED BY THE REGRESSION ANALYS IS

PERFORMED ON THE BASIC DATA . WHILE THERE IS NO GUARANTEE ThE RESULTS FOR EACH

SITUATION IN THE BASIC EXPERIMENT WILL BE THE SAME , IT SEEMS REASONABLE TO

EXPECT RESULTS OVER MOST OF THE SITUATIONS TO BE SIMILAR SINCE THE PROCESSES

BEING STUDIED ARE SIMILAR . THEREFORE , IT IS POSSIBLE TO DISCUSS FOLLOW-ON

EXPERIMENTATION IN GENERAL TERMS , BASED UPON THE POSSIBLE OUTCOMES OF THE BASIC

EX PERIMENT . FOR EACH SITUATION IN THE BASIC EXPERIMENT , FOUR OUTCOMES ARE

POSSIBLE . THIS SLIDE IDENTIFIES THESE OUTCOME S AND INDICATE S POTENTIAL COURSES

OF ACTION ASSUM ING SIMILAR RESULTS FOR EACH SITUATION .

(SLIDE 49 ON)
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CASE 1. STATISTICAL ANALYSIS OF THE RESPONSE FUNCTION COULD IND I CA TE THA T

NO USEFUL PREDICTION IS POSSIBLE . THIS WOULD HAPPEN IF EFFECTIVENESS WERE NOT

SENSITIVE TO ANY OF THE WE APONS CHA RACTERISTICS BEING CONSIDERED . THE LIKELI-

HOOD OF SUCH A RESULT IS MINIMA L SINCE A SENSITIVITY ANALYSIS WILL HAVE BEEN

CONDUCTED TO INSUR E AGAINST SUCH A CASE. TWO BASIC OPTIONS APPEAR AVAILABLE

UNDER SUCH A SITUATION . THE SIMULATION COULD BE DISCONTINUED OR THE STUDY

COULD REVERT BACK TO THE PLANNING STAGE WITH A SERIES OF EXPLORATORY TRI ALS

DESIGNED TO HELP IDENTIFY NEW PARAMETERS ,

CASE 2. STATISTICAL ANALYSIS COULD INDICATE THAT THE SECOND ORDER RESPONSE

FUNCTIONS ARE VERY GOOD PREDICTORS OF EFFECTIVENESS . IN TillS CASE THE BASIC

EXPERIMENTAL DESIGN WOULD BE USED FOR THE REMAINING SITUATIONS AND , IN ALL

LIKELIHOOD , THE STUDY WOULD BE COMPLETED WELL UNDER BUDGET .

CASE 3, STATISTICAL ANALYSIS COULD INDICATE THAT , WH ILE EFFECTIVENESS IS

CLEARLY LINREI) TO THE CHARACTERISTICS BEING CONSIDERE D , A SECOND-ORDER PRE-

DICTION EQUATION DOES NOT FOLLOW ANY PREDICTION . IN THIS CASE , A REVIEW OF

DATA PLOTS MUST BE CONDUCTED TO ESTABLISH SOME DIFFERENT FUNCTIONAL FORM . IF

THIS CASE SHOULD CONSISTENTLY OCCUR , IT IS LIKELY THAT TIME WILL PERMIT INVES-

TIGATION OF ONLY A FEW SITUATIONS .

CASE 4. STATISTICAL ANALYS IS COULD INDICATE THAT THE SECOND-ORDER EQUATION

OFFERS GOOD PREDICTION OF EFFECTIVENESS BUT CAN BE IMPROVED . IN THIS CASE THE

BASIC EXPERIMENTAL DESIGN SHOULD BE COMPLETED FOR ALL SITUATIONS AND ADDITIONA L

DATA POINTS ADDED TO ALLOW FITTING TO A HIGHER DEGREE POLYNOMIAL , ALL SITUATIONS

CAN PRO BABLY BE TREATED IN THIS CASE ,
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ThERE EXISTS A FIFTH CASE , IN WHICH THE RESULTS OF’ TIlE BASIC EXPERI ME NT

ARE DIVERSE FOR THE SITUATIONS CONSIDERED , SHOULD THIS OCCUR , APPROPRIATE

FOLLOW -ON ACTIVITY WOULD DIFFER FOR EACH OF THE COMBAT SITUATIONS . FURTHER

EXPERIMENTATION WOULD BE LARGELY A MATTER OF THE ANALYST ’S JUDGMENT , BASED ON

HIS APPRECIATION OF THE DATA AT HAND .

(SLIDE 49 OFF)

ANALYSIS AND RESULTS STAGE

THE FINAL SIMU LATION STAGE IS ANALYSIS. AS WE HAVE SAID , REGRESSION

TECHNIQUE S ARE TO BE USED IN ANALYZING THE SIMULATION RESULTS , THE MECHANICAL

PROCESS OF CONDUCTING A REGRESSION ANALYSIS OF A BODY OF DATA IS WELL KNOWN IN

THE TECHNICAL COMMUNITY AND WE WILL NOT ATTEMPT A DETAILED DESCRIPTION OF THE

PROCESS IN THIS PRESENTATION.

THE BASIC OUTCOME OF SIMULATION ANALYSIS WILL BE AN EQUATION OR SET

OF EQ UATIONS FOR EACH OF TUE COMBAT SITUATIONS CONSIDERED . THESE EQUATIONS

WILL PERMI T A PREDICTION OF COMBAT EFFECTIVENESS AS A FUNCTION OF WEAPON

CHARACTERISTICS INSOFAR AS EFFECTIVENESS IS PREDICTABLE IN TE RMS OF SMALL ARMS

CHARACTERISTICS , THERE , HOWEVER , ARE LIMITATIONS TO THIS.  THE ACTUAL EFFEC-

TIVE NESS OF ANY WEAPON DEPENDS MORE ON HOW AND IN WHAT SITUATIONS THE WEAPO N

IS USED THAN ON THE CHARACTERISTICS OF THE WEAPON . THE PROBLEM OF ASARS CENTERS

UPON THE WEAPON ITSELF , AND THE ASARS II METHODOLOGY CONCENTRATES ON ATTEMPTING

TO PREDICT EFFECTIVENESS IN TERM S OF WEAPON CHARACTERISTICS WHICH CAN , TO A

DECREE , BE CONTROLLED BY THE WEAPON DEVE LO PER . THERE , HOWEVE R , IS A DISTINCT

POSSIBILITY ThERE EXISTS A BROAD RANGE OF WEAPONS CHARACTERISTICS OVER WHICH

PREDICTION IS EITHER IMPOSSIBLE OR OVER W HICH PREDICTION LEAD S TO NO PREFERE NCE.

PRIOR TO DISCUSSING SYNTHESIS , I WOULD LIKE TO BRIEFLY DISCUSS THE

OTHER PROCEDURE OF ASARS II - THAT OF JUDGME NTA L STUDIES.

22
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JUDGMENTAL STUDIES

THE INFANTRY AGENCY HAS IDENTIFIED THE REQUIREMENT FOR CONDUCTING A

JUDGMENTAL STUDY ON THE “ROLE AND EFFECTIVENESS OF SMALL ARMS AS RELATED TO

INFANTRY BATTALION SUPPORTING WEAPONS” . COMPLETION OF Till S STUDY IS NECESSARY

TO SATISFY TASK 3 OF ASARS I I .

(SLIDE 50 ON)

TASK I I I  OF ASARS II

“DETERMI NE THE ROLE AND EFFECTIVENESS OF SMALL ARMS AS
THEY RELATE TO INFANTRY BATTALION SUPPORTING WEAPONS IN COM-
BAT. ”

(SLIDE 50 OFF )

INPUT TO THIS JUDGMENTAL STUDY SHOULD BE AVAILABLE BOTH FROM SIMULATION

AND THE CASUALTY DATA ANNEX . THIS INPUT , OF COURSE , IS IN TERMS OF CASUALTY

PRODUCTION, WHICH IS NOT ThE ONLY PERTINENT FACTOR. SIMULATION WILL REVEAL

OTHER INFORMATION FROM THE SCENARIOS , TE RRAIN , ENVIRONMENT , AND THE THREAT .

ALL SUPPORTING WEAPONS WILL BE PLAYED AS REALISTICALLY AS POSSIBLE , BUT THE

RESULTS MUST BE EVALUATED BY EXPERIENCED MILITARY PERSONNEL . THERE ABE MANY

ASPECTS OF TACTICS AND DOCTRINE WHICH MAY NOT BE ADEQUATELY ACCOUNTED FOR IN

SIMULATION . THESE ASPECTS MUST APPLIED BY THE MILITARY. THIS APPLICATION AND

ANALYSIS CAN BEST BE ACCOMPLISHED IN THE FORM OF A JUDGMENTA L STUDY.

WE ALSO VISUALIZE THAT A SIGNIFICANT AMOUNT OF FALL-OUT DATA FROM ASARS WILL

BE AVAILABLE TO OTHER AGENCIES AN]) COMMANDS FOR USE WITHIN THEIR STUDIES AND

EXPERIMENTATIONS WHICH WILL BE REQUIRED TO SAT I SFY THE OTHER ANSWERS TO SUPPORT

THE PREPARATION OF MATERIEL REQUIREMENT DO CUMENTS .
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SYNTHESIS

UPON COMPLETION OF THE SIMULATION ANALYSIS AND THE JUDGME N TAL STUDIES ,

ASARS II WILL BECOME A SYNThESIS PROBLEM . THE APPROACH TO BE FOLLOWED FOR

ASARS II SYNTHESIS WILL BE TO TA KE THE CONT RACT O~ S ANALYSIS OF TIl E SIM1J IJtTION

RESULTS , WHICH MUST BE PROVIDED IN A SUITABLE AND MEAN I NGFUL FORMA T , AS A

STARTING POINT , AND THEN THROUGH A SERIES OF STEPS WHICH ADD VARIOUS RESULT S

AND EVALUATIONS TO THIS BASIS , ARRIVE AT CHARACTERISTICS CONSIDERED ESSENTIAL

FOR THE SMALL ARMS REQUIREMENT. THE NEXT SLIDE DISPLAYS OUR CONCEPT OF THE

SYNTHESIS PROCESS . YOU WILL NOTE THAT ONLY A PORTION OF THIS SYNThESIS ACTUALLY

FALLS WITHIN ASARS I I .

(SLIDE 51 ON)

THE FIRST STEP OF THE SYNTHESIS WILL BE INTERPRETATION OF SIMULATION

RE SULTS . THE SIMULATION ANALYSIS WILL HAVE PROVIDED , FOR EACH OF THE COMBAT

SITUATIONS , A PREDICTION EQUATION. THESE EQUATIONS WILL PERMIT THE PREDICTION

OF COMBAT EFFECTIVENESS IN TERMS OF THE WEAPONS PERFORMANCE CHARACTERISTICS .

BASED ON THESE EQUATIONS , AND THE RESPONSE SURFACES DEFINE D BY THE EQUATIONS ,

THE SYNTHE S IS TEAM WILL MAKE TWO TENTATIVE DECISIONS . FIRST , THE RAN GE OF

EACH PERFORMANCE CHARACTERISTIC WI LL BE DIVIDED INTO THREE REGIONS . THESE WILL

BE TERMED UNACCEPTABLE , ACCEPTABLE , AND DESIRED REGIONS OF THE POSSIBLE RANGE .

SECONDLY , A TENTATIVE RANKING OF THE PERFORMANCE CHARACTERISTICS WILL BE

DEVELOPED . THIS IS TO BE ACCOMPLISHED PRIMARI LY THROUGH INVESTIGATIONS OF THE

RATE OF CHANGE OF EFFECTIVENES S AS THE CHARACTERISTICS VARY OR , IN SOMEWHAT

MORE TECHNICAL TERMS , THROUGH CONSIDERATION OF THE DERIVATIVES OF THE RESPONSE

FUNCTION WITH RESPECT TO THE CHARACTERISTICS ACCOMPLISHMENT OF THIS STEP WILL

ALSO REQUIRE THE IDENTIFIC ATION OF A M INI MIJI ”l ACCEPTA B LE LEVEL OF’ EFFECTIVENESS .
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THE SECOND STEP OF THE SYNTHESIS , W H I C H  WILL BE SOMEWHAT LIMITE D , W I L L

BE THE ADDITION OF SELECTED PHYSICA L CHA RAC TERISTICS TO THE LIST OF PERFOR MANCE

CHA RACTERISTICS , IT IS EXPECTED THA T THE BASIC PHYSICAL CHARACTERISTICS TO

ENTER AT THIS POINT WILL BE WEA PON SIZE , WEAPON WEIGHT , AND ASSOCIATED SUSTAIN-

ABILITY REQUIREMENTS AS DEVELOPED IN OTHER STUDIES . WITHIN THIS STE P , PERFORM-

ANCE CHARACTERISTICS RANKING AND RANGES WILL BE REVIEWED IN LIGHT OF ANY

LIMITATIONS IMPLIED BY THE PHYSICAL CHARACTERISTIC REQUIREMENTS AND ADJUSTED

AS REQUIRED , THE PHYSICAL CHARACTERISTICS WILL THEN BE ADDED TO THE LIST OF

WEAPON CHARACTERISTICS . AT THIS POINT, ASARS II WILL TERMINATE . HOWEVE R ,

YOU WILL RECALL THAT THE OVERALL PURPOSE OF ASARS IS TO ESTABLISH MISSION AND

PERFORMANCE ENVELOPES , WHICH IN CONJUNCTION WITH OThER STUDIES OF THE ARSAP

WILL PERMIT THE DEVELOPMENT OF THE MOST COMBAT EFFECTIVE SYSTEM IN THE 1980 -

1985 TIME PERIOD. AT THIS POINT IN TIME THE MISSION AND PERFORMANCE ENVELOPES ,

OR CONCEPT FORMULATION , WILL HAVE BEEN ACCOMPLISHED . BUT, TO ACCOMPLISH THE

ACTUAL DEVELOPMENT OF A NEW FAMILY OF SMALL ARMS THE SYNTHESIS MUST GO FURTHER .

THE REMAINING TWO STEPS DISPLAYED HERE , THOUGH NOT A PART OF ASARS II , ARE OUR

CONCEPT OF HOW THE SYNTHESIS MIGHT CONTINUE.

(FLIP ON)

THE THIRD STEP OF THE SYNTHESIS IS ONE OF COMPROMISE AND CONSOLIDATION .

THE FIRST TWO STEPS WILL HAVE IDENTIFIED BASIC REQUIREMENTS FOR EACH OF THE

COMBAT SITUATIO!~S UNDER CONSIDERATION . THESE MUST BE BROUGHT TOGETh ER TO FORM

REQUIREMENTS FOR ARMY -WIDE WEAPONS SYSTEMS . Th US THE BASIC PROBLEM WILL BE TO

IDENTIFY WHAT IS BEING GIVEN AWAY IN ONE SITUATION IF REQUIREMENTS ARE TAILORED

FOR A DIFFERENT SITUATION AND TO REACH A COMPROMISE DECISION. IT IS EXPECTED

THAT THE JUDGMENTAL STUDY OF THE ROLE AND EFFECTIVENESS OF SMALL ARMS AS COM-

PARED TO SUPPORTING WEAPONS WILL SHED SOME LIGHT ON HOW MUCH CAN BE “GIVEN

25
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AWAY” IN A PARTICULAR SITUATION , ESTABLISHING THE EXACT PROCEDURE S TO BE

FOLLOWE D IN THIS WILL BE DIFFICULT , SINCE THIS STEP IS THE MOST COMPLICATED

STE P OF THE SYNTHESIS .

THE FOURTH STEP OF THE SYNTHE SIS IS A PROCESS OF FILLING IN THE

REMAINING GAPS , THE THIRD STEP WILL HAVE PRODUCED PREFERRED CHARACTERISTICS .

IN TI-hE FOURTH STEP , ADDITIONAL ITEMS WILL BE ADDED TO THE REQUIREMENT STATEMENT ,

BASED ON OTHER STUDY RESULTS . THESE WILL BE FACTORS SUCH AS NON-INFANTRY

APPLICATIONS , HUMAN ENGINEERING , TRAINING , RELIABILITY AND MA INTAINABILITY .

IT IS NOT EXPECTED THAT ANY TRADE -OFFS WILL BE REQUIRED AT THIS STAGE OF ThE

SYNTHESIS . IT CAN BE SEEN THAT STEP 2 MAY HAVE TO BE REPEATED SEVERAL TIMES.

RESULTS OF THE SYNTHESIS WILL THEN PROVIDE THE BASIS FOR ANY NEEDED

MATERIAL REQUIREMENT STATEMENTS .

(SLIDE 51 OFF)

THIS CONCLUDES MY PORTION OF THE BRIEFING . I WILL BE FOLLOWED

BY COLONE L PARKE R WITH THE SUMMARY.
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SUMMA RY

GENTLEMEN , THAT CONCLUDES THE FORMAL PRESENTATION OF THE DETAILED

EXPLANA TION OF ASARS I • THIS INFORMATI ON , PLUS THA T INDICATED AS S TILL IN

THE PRE PARATI ON PHASE WILL BE PLACED IN A FINAL REPORT AND FORWA RDED TH RU

CHA NNELS BY 30 JUNE 1970 • YOU RAVE SEEN THE FORMA T AS FAR AS THE ANNEXE S GO.

WE DO NOT PLAN A VOLUMINOUS FINAL REPORT BE CAUS E THE ANS WERS FOR THE ENTIRE

STUDY HAVE NOT YET BEEN OBTAINED . RA THE R , WE PLA N TOFORWARD THE INFORMA TION ,

WITH A RE QUEST FOR APPROVA L OR NOTATION AS APPROPRIATE . UPON RECEIPT OF THE

APPROVAL , WE CAN COMME NCE WITH ASARS II .

AS WE HA VE POINTED OUT AS WE WENT ALON G , THERE ARE S TILL DATA CAPS IN

EXISTENCE . AMO NG THESE , THE MA JOR ONES ARE TARGE T ACQUISITI ON AND DETE CTION ;

SUPPRESSION ; FREQUENCY OF SMALL UNIT EN GAGEMENTS BY TYPE ACTION , SUCH AS

ATrACK , DEFENSE AND WITI-IDR.AWAL ; AND TA RGET EXPOSURE TIMES . OTHER A REAS THA T

BEAR FURTHE R INVESTI GATION ARE INDICATED WITHIN THE VARIOUS ANNEXES . WE DO

NOT FEEL THAT THE LACK OF THESE DATA WILL PRE VEN T THE SUCCESSFUL CONCLUSI ON

OF ASARS II - THAT OF PROVIDING INFORMATION ON WEAPONS CHARACTERISTICS THA T

CAN BE USED AS A BASIS FOR MATERIEL RE QUIREMENT DOCUMENTS .

BEFORE WE TUR N TO ThE DISCUSSION PHASE , LET ‘S LOOK AT THE ASSISTA N CE

FROM OUTSID E ThE AGENCY THA T WILL BE REQUIRED TO COM PLETE ASARS I I .  THE

EFFORT REQUI RED IS THA T CONTAINED IN THE RE(~JES T FOR CONTRACT SERVI CE FOR

ASARS II THA T WAS SUBMI TTED BY THE INFANTRY A GENCY IN JA NUARY OF ThIS YEA R .

THESE TAS KS ARE SH OW N ON THIS NEXT SLIDE .

(SLIDE 52 ON)

(SLIDE 52 OFF )
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AFTER MUCH STUD Y , WE HA VE ESTIMA TED THA T THE CONDUCT OF THESE TA SKS WILL

- 
- REQUIRE 96 MAN MONThS OF OUTSIDE ASSIS TANCE IN FY 71 AND 111 MAN MONTHS

IN FY 72 . THIS IS BROKEN DOWN AS IND I CATE D ON THIS SLIDE .

(SLIDE 53 ON)

THIS IS FY 71

(SLIDE 53 OFF)

(SLIDE S3a ON)

WE FEEL THAT THIS IS THE MINIMUM EFFORT THAT CAN GO INTO TUE STUDY

AND STIL L ARRIVE AT A SUCCESSFUL CONCLUSION • THIS ESTIMATE DOES CONSIDER

THE REDUCED SCOPE WE HAVE CONSIDERED.

(SLIDE 53a OFF)
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