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I. FIMDINGS 

Objective 1. To eveluate the relative capability of the tvo caaclidate 
forcea to perfora the functions of combat surveillance, tarpt . acquisi­
tion, ta~get. location, and target designatio~. 

Pindinp. 

1. Air surveillanr.e provides a •jor contribution to the detection 
capability of l:Odels I and III. Boweve!' i.t 1s auch llt"re valuable for 
Model I, accounting for 2/3 of the detections as c011pared co 30 percent 
for Model III. 

2. Convencly, ra,iar Pnd 
detectior. capability of Model 
cent of the detectione, Mode 
compared to 10 perrcnL, Hodel 

F.O devices contribute much •re to the 
III than to that of M-ldel I, and 50 per­
III, were udP. by radar/EO equipment as 
I. 

3. nae value of air and u:tattended ground sensors in providing early, 
long range warning was ci .mnstrated in hoth Models I and III. 

4. The high rate of tqrget eleMnt detection~, Model III, highlights 
the need to examine in detail the company/battalion co-.mications and 
target intelligen~e pi-ocessi.ng syater,s un~k!r very active con'1itions. 

S. In addition to r.iih r?.te of detection, in r-:odel III the searc~ 
capability was heavily overl<'aded with mu.1.tipJ.~ detections and with 
aimultaneoun detr:?ctlons of the sarof? targets :,y t '"" or mre STA devic.es. 
Furt 1er tes c r ti.t.:pe ·iir.ent (I 1~re needed t n P.S .:thl :.h t~e dimensj.ons of 
the cmnr.nmications &lt. .:ar ,r:t i :: Eiger..r.r- p~,H'':!Ssini pr :,lemc whid1 
ar.! pcscd. 

6. While =· i:crtal .Jm unt of overlap .?nd '>ack-up Rhll•Jld be provided 
foT in STA covr.rage, ,.r.er.e "'aR probal:-ly too r.iuc~ overlap of 111ed1.um range 
radars, Model l!i. Four radr1 s wcr.e posi ion••d 1ll•J'll( ,. one-kilometer 
f ro!lt, co ·ering much t 1c sa 1,-. Ar•~:t, t~ndir.g tn ov ~!'o~turatc the system 

1.-Tith TI'Ult:f ple, lclcnticnl dctec :f.ons. 

7. The vah,a of r.idar/EO dcvt ceg having similar r~r.ge capability 
and o:,erating tor,;ether wl!s h i ghlight2rl in ?fodel !I! in che coabinatio:t 
of ) ong range ra,fl\r/lo11g r ,mr,c rm device. Such was not the cue with 
the •dium range ra.:tnr/mediutt range F.O det'iC"', the latter having leas 
range c::.rability th«'n :i.ts cOffll):m ion redar. 

P.-1 



8. Th'- oq;anic ~-(.\ ca·ia ility ~h••n ~!odel III ;-.-: s u.!.t. ..:.! i.\ d sig:11ficantly 

greatel" nUlllber of detecti.ons m de ear.lier and at ~reatet· range tl,an those 

made in Model I. 

Ohjc tive 2. TC\ c aluate the re.la~!ve car,.:tbH i :y :> f tb.! two r:.111didate for.ceA 

to en Age enemy forces utilizing i:iupporting arms. 

iindings · 

There. is ~ n~cd to fun1ish supporting an-s (a!T, naval gunfire, 

artillery) wi th an P.fferr.ive antimechanized attack cap .. tility in orde~ to 

capitalize Ol'I ::~~ STA ca1,ab1lity p!' vHed. ~h,~ sr:-.drch cap:ibility greatly 

ex ceed~d the at ac1': c:r.p,"' j _ it.y in terms of t ,:ld.ng t he Rerl r.1ec~anized, mobile 

fore tinder f foc ti .~ f' r l'. 

Objective 3. To cv,: uate th~ rel. tiVP. capahiJ l.ty of the two candidate 

for ces to ent a :~e c e ~!Il .m? in dos <> comb.-,..t 11t5.li.dnr, di 1 e~: fire ..,eap0ns 

orgafllc to the :f.n fan try b.n t talion . 

Re uics ,1.re i ncnr. r. ltisive n .!~or.ding t.hP. relat ~ ·,,._ capability or ~•lodP.1£ 

I nn II t 0 e . r:ege: 1· 11<.: er r·'!,y ir. ::: :.o ::. ,. c.omha~.. ''1,J1
1,_ l ·1 in cl1.cti<?d 5!:> par1.:ent 

more J r,S(! 3 n Hcri i 1 d o,, . c,, .11 ,a t ~.\an cllcl ~ ~ de:l ;· U, l10wever Medel Ill: 

at 89 pc ... -:en t- str ngtr. . t: tf:,de l I hai:; a fi revMer no tt:·11 - i.al of 10. 8 , verc; us 

4. 5 l<h P j i. 

4. To evnl :1t ,_ ~lie 1elat :!.Vfi •:i'lpa!Jilit y 0f. t!: -· t_, •a c;:u~idad? f r ce .s - - - - t h::: ~ s ~ l~~~ mis~100 . 

,e ,; lts :.: ,:-c l'1 . r-r-ius;,, .~ t.C, ri , r·m i nf, : he r , ·ld~.1 ·;_ C<!pab i.i 1ty c, f. ;-;-,dc l • 

I nd I I I to ac o .. 1 l ::::i l1 t !· .... ·.r •;.il , , r1 •r-t r,s i 0t1r. :\1~' .. ,,,,...., ~~.t: .1cl<i n~ i t r::t.nse 

c"mb.-lt c:t t he cc:icl, f' ·· •.)n ;,~ c ac..h •;ar " . IJ m i:v ·•r iL ; 1, ,.·~·= r a t. :lC11 a t ·.:--c i=: t .,1r t 

of gromd com?:> at fovo: .. : r :.,;_ rn river '.!odel l 1P.~ / TI .1 1 c J .1 2/1, !•foclel II I; 

5.3/ ; :('J de1 I ) . 



II. SUMMARY ANALYSIS 

' Objective i. To evaluate the relative capability of the two candidate 
forces to perform the ftmctions of combat surveillance. target acquisition, 
target location. Rnd target designation. 

1. 

2. 

3. 

4. 

A summary comparison of the Model I and III forces is shown below: 

I III Remar.ks 
Target Elements 53 53 

Detected 51 51 III 8.6% mor~ than I 
Attacked 35 38 

Detectf.oos* 406 986 III 2.4 t i mes greater than l 

Air 267/66% 285/29% 
Radar 36/ 9% 283/29X 
E/0 4/ 1% 265/27% 
Sensor 17/ 4~ 40/ 4% 
Ground 82/20% 113/11% 

Air accounts for 2/3 of the detections in Model I, less than 1/3 in 
Model III. Radar/EO account for 10% in Medel!, and over fiv~ times 
this percentage (56%) in Model III. 

Mean range, device to target (km).** See MOE 1, s~ction III for detailed 
data. 

I ITt 
PPS/15 2-:2 
NOD 1.6 
Long ~ange radar (LRR) 4.2 
Medium range radar (MRR) 3.7 
Long range EO devfces 4.2 

Longest range, device to target (1cm) 
I HI 

PPS/15 2.8 
NOD 1.6 
LRR 6.8 
MRR ii. . 9 
LREO ~.8 

* Detections ref er to target elements, through.out:. _ 
** Target refers to target ele'Tlent, throur;hout. 
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duced from t~:0
1vailabl• copy. 

3. ~k~.:1u rall f;c det ,'. l'. Lt'd ~:=u-~ .:'t Ln ,Hur: \ :~!'1 ). 5 . - ,, • 
detailed ciata. 

J:ll'S/15 
NOJ> 
I.R~ 
l-ffi.R 
LtEO 
! ir 
Sensor 

I 
2:-s 
1.9 

A.2 
., . f:i 

III 

, •. o 
3.5 
4.0 
a.s 
7.3 

Air and sensors picked up trt.r r,ets at over t• ... i,:e the range of STA 
devi es 'in M•) clcl III, Anri at ow~r t.i1ree ti.me~ t 11 range of thes~ device:c, 
in ~fodel I, ,r.ovi di ri g v ·:·.ua?Jle ca·rl~r warni ng. 

PPS/1', ~1'n:w.-i r rl OP) 
!¥)0 ( for..ra rrl • 1·) 
LFR 
MJ.1R 
LHEO 

Hour l 

') ·4 .. 
~{ f) 

4 32 
J 4 

41.) 

III 

31~ 
1 

.. , ,. 
3~•-

0 
~'•8 

T III 

5. ? , ... '.' 
5.2 

I 1cL·ec1 se facto r ---·-- ----
~.5 

lnc!c ··"" r:'l:!.Ti ::it e 
12 

0 
1}:T 

(HT. :wcr:...!l 

Ra t~? of de t ection, over. t h"; fiv<>-honr ga.i:e :1 1?.r.i1>d ;..•,ts, 8 per hour, 
~bdt!l I, llJ per hour M<' clel IIt. Hm,1e--1et' nc, 1· ,1~ :\"t." or E/0 dc ~ections we?:'e 
made 1.n t J-.. r,_ fi.n ·t ,m~t ::·, f t i: h '"l11rs j_n Io · t l ~ P; tr,11s t c ra te for th€ t.l1r. f"e ­

n0°, . oe r iod pr •;! Cl'.:' •hn::; ,·J c: ,. c:w-.'., , t (5th h m : ) ;,-.,f; 18 .1 / 11 or. 3/nd.nJt . . 
lo ;r1 l.t, P. alarms . , r, · , • ·: t s w~:rc p~.ayed L1 tl10. :~.::: olt' , 1:ut evt:!n ,11th out 
thes e r !!)Ot: tf: t h.:? r- 111 :. · pl d•: '·.2, ._ r: ~.0:1 Hnd r~~po ·tin i, o ~ t ,~ rgetr. pot= r.: ~ ;t 

prrJhlcm '01 · comr:•1 ~ic:1.i ::. 11; <. ~1 ·i ~ : :,· ! l. i .;c:1.- ,·. J, ,·oc: :-· siii~· . 
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' I 

. ' . 
• • I, 

IIouc· 
l 
2 
3 
4 
5 

Mean 

'Mean De t ections 
I'~r Tnr~ ... ~_.t __ 

I 

2.8 ') 1 ... -
2.9 3.7 
LO 5. 3 
2.8 1().2 
1.1 J.. O 

---
2.1 4.~ 

r;uraber of TArgets 
Detected 

I III 

51 '•4 
4l• 4~ 

3 1,4 
'•2 44 
l+O 34 

Of th<.! 53 pcssiblc tar.get elements, 51 wr.,:-e dE.tected in each gaMe. 
The aho--,P. tnhle i.11d1.cates, hy hour, the nvera~e: number of multip~ e 
det ections per t a i:g~t. Thus Model III av ·rar;cd twice as many de­
tecticns , per targot, ~s did !~del I. N0 t e in particular the fourth 
hour when 4 ~ tar ~e t e l ment!'l wt. r e e11ch dctc~t ,~d an aver~gc ot 10 
times in Mo :l -~l IIl: . The great <.' Verlon~. on 1:ht: comm,mic,, tions and 
t aLget intell i ~r.r. c 0. proces ~ir..r, :.ystcl'l b hir.; h.l .lr,l,tcd. 

J.RP I PJ.'.O MREO AiR 

Comhination 

! , 
'B 
C 
D 
E 
F 
G 
H 
I=" 

2 
I. 
2 
) 

2 

). 

2 
2 

.1. 
2 
2 1 
?. 2 
?. 3 

] 1 
J* i 

* Model i· 
' 

[! lJ. c~!:h,~r s , Motiel U l 

The table .ibo ve i.ndicates the co::nb1.nation cf cJe'/:i ces det.?ct!ng 
!den teal t::i rge ts, usin g only t h~ fourth !1cur of pJ..:iy :f n e.ach ga~. The 
table? below i ndic.1t es t h~ n'.ll!lbe r of s im•1lt.:ne:"us .k tfc' c .. ions ,:m the sace 
target credited t.o ea .:h ombi nati.on. 

A B C D E 
.., ... 
l ' G H T .T - -... 

20 20 3 12 l.B •') 
I 1;; J . 5 

r - .1 
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. ,.iThus.__3bove,.·.combinot.ion H det~cted ,.the same targ~t~ ~t the eaae .time, 
on · 8 occasions. Cre1..litfng -the. LRR/LREO with a teaa c,peration (acu 
as a unit) we have five pieces of STA equipment making identical detections 
18 times. 'n?e Baturation effect i s obvious, with nttcndant ~arget pro­
cessing delays . . _Model I, with · le.Rs equipment and with less i,:arr~~,;e 

• capability, ot,.,,tously does not pcise thii; problem of tn.rget intellis~·~"'ce pro­
cessing . . 

10. Target enf.agements (Initial and subs~qucnt str~keR) 

M1del I Hodel III 
Targe:: eJ c ti: rJnts 53 SJ 
Engaged 35 38 ., 6(, 7" ,.. 

Tocal ntt~CKS 46 (- 4 

Tinte of etta(:k (hrs) 
l 2 3 
2 6 :J 
3 3 14 
4 5 ~ 
5 29 34 

. . 
64 , j 

In each gama 51 of 53 poF.sible target c!em~nts J~T~ detect~d wi~hin the 
first hour ani one-ha.lf, by air. Suosequently ~5 (~odel I) und 38 (Model ltl) 
of these targets were attacked over e. five-hol1r period by infantry units or 
by supportint .'ITillS (Rir ,. r.:GF, artillery). Most :1tta,~kfl "ccurred fn the fifth 
hour (63%, Ho.tel I, .'.i31, ModP.l U!.). ~1otP. ho1;cw; r tl~.11 . .; nth~ fi rst three 
hours Model IJI cf fa c.tcd ewer twi cf.• as man~, altar.ks n :_; lod~l J (26 /11). 
Overall, Model HI i: ffcc.t.e<l 40 pe r.~e~t more ,11.tad-:s t hnn ~ ld Moc!el !. In­
crease in attacks cannot be at t rihti~ed ·ol~ly t~ t~c l ~~r~3sc in rleteC"t l ons 
sine,! JH 'Jc eY.p r.1~ .,,.: e w·r-i-. n :-i de l I ·-: i d pl a~• ,\ p. rt. 

11. Range cf e,, ~aB._emcmls (km) 

Air 
NGF 
Arty 

J'- r at- t k~.' 1e.~r. t :-tn :;·~ 
1~.-' 5 . :> 

l, ,' l., 
<JH .) 

Model lll 
f1 r ;i-t tksh1er1n ran ~ 

23/6. 3 
10/1 . 7 
R/2.5 

Model II.I a hiv -md m.,n: tari..:.? t ,1U:acks .-.1t grcat~r r :.in~c than did 
Model I. ThP. prln.:ira l d ift erenc,! . ,..:.curre~l ! :, air :J.tta:lt.s, where 
Hodel III ac.hj ~v~rl 1. 6 till'<~,: a ... r ,' !1;· ::r. d .1.~ ;,.1 .. dc l I. :'C"An ranges l:etwcen 
I .'lnd III d 0 no t· diif ._:r ~-; >; :,tf j :. ~,•_; .l, 

. •-r , 
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12. Target mo-··, • ... mt toward Blue bcf ore b, !ing enga&ed 
· ~ ., / t' .-. • .. 

n :..:Mter 1.ni;:i:il dete=tion, Model l targets moved an average of 4.1 
:l-:-ttpmeters r. :to-:;e:- to Blue positions than, did Model lit targets. Model I 
t~ 3C?t.A bP.~c>'\ ti) 1''3 h:tt nf te!" they ha" move'1 abont 10 lcilometers. Model 
!I . ha~ hit ~O pe.~cent of its tarP.ets fTior tot.heir moving this .same 
diDtance. Mooel I~I did engage targ~ts to gr~ate~ range than did Model I. 

O~jective 7.. To evaluate the reJati,ri~ t!apability of the two candidate 
forces to engage enemy forces ut:lli?.:lng supy,o~ting ems. 

This compariHon has heen tone •ed on UT'<for objP.ctive one. rel~ted to 
the ability t n det ect al'd dt?sir,•V·\te targct:l. i\rfdit:fo•ml comparisons ar.c 
given b1::lo't•7. 

Ta:i:5et. atta,-.:k!; .l'.!:!..·_h~ (Ir.ilial strikes 0[' ~~· :· 
I III 

:·u ir H ~•1r 

1 2 3 IJ s To t. a l 1 % 3 4 5 T~l. 'li 

Air 2 5 1 4 ~ H 1--8 11 , 
1 n ... 

NG:F 1 1 I. '• l 2 1 6 ~o 
Arty 2 7 -1. 1 i 5 d 

2.6 41 

Model III achieve~ 1.6 t~mes aF many attacks by supporting arms as 
did Model r. the b·~gr,e.st diff:'.:'.renc~s occu:,:ring in ::.ir. and ~F r:upport. 
By- the end of t he t tt :i r d hour (-.~nA hour hefoi-c clo;:;r• -~omhal) 2.3 t;mcR 
as many a t- U1ckc:; hc,ri occ1.n-"'.'ed i n Noriel HI, r.ornpa-reo co ?!odcl I . ~hJP. 
experience w-lth M1Jdel I . n-:• ~f'nnts for ID'lC, of t.hh jncrfia .·c in comb3t. 
action, c<'11pJ.1?;d w"'.th th i:- great i ncrcas _ in dt.tectintt capr.hi: it.y nf: !~:) !cl 
III. 

Objective 3 

To evaluate tl.e rela tive cnr:.;b:llity o4: the two cand1.date forr.e<J to 
engage the en~u • :ln l:lose crnnbut. nti} i ,.;in~ cti.rcet fiT'e WP.ap('l•~ orP,anj c: 
to the in .an y h :1~ taliu, . 

Loss ~tio, Red . ~o Dlue fr · m orw,.n~ c :ir:?">nwer. 

I 
I R 

Str,!M?,l~ . • f-,t !1T~ cl.0 ee Culn~)£1t ! 15?;. 
Lo F: 3 , ,., ro •1~:d (;Otilba t I F , 

Percent l osf; ! ,, ;:, 
Lnsc; r atir, 

I 

3/1 

~ 

1.a,;9 

31l i 

R 
J.l.:18 

60 

HI 

2/1 

'f3 
177 :' 

i:2 
2k 

In the Mod~J. I 1 r!.·c1cio-:1 r. J o sf': ·or:h 1t wai:; •. sf::'-"':Oed in a,10 aepm:-at-e bu t. 
sirr•.,Jltan~.ous b1tcl ·:~; 1r M<:r ~.i TE, f r•r.ce •Hspo:, i v: ..,n t;as 13l: ch tha· tlie 
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confrontati~n could be a~sessed in one battle. Cl~~ ~ ctAllbat asaea611mlt 
w~9 terminated' af tet· • ne: hour in the case of Model I and 1/'J. hour in the 
caue of Hodel · :n. G.,~ rie.sults ~ with respect to nU'll!>er o! Red caaua1Uea 
inf!ictcd riur iJ,g cl("'s~ c,,mbat, tPiut to s u~gast that Mod~l I dordnated 
Mo~el III. rn :~act, how~.,mr, t~c op9oeite is tr.w:• . Against Modal. ! Red 
had a probabili.t! of success of O. 93; hut, againc•_ Model III had only O. 55 
prohabiH.t , o sucees du•1 to t he s up'!rior f.i. rcpo,-~r s cores of ~.odel III 
(2 4 t.imcs Br -tt t e.r t ~an Model I ). In cfat emin!ng thn battle 01.tcome th'! 
ranc!or1! nun!her c!r P.wr. fo r !· ode!. Ill had Red winninp.; hut, iTt the Mode l I 
iteration R r.anciom numbc •. i n tne r a~~ event cater,or ; . ·111as dn.wn an<l ~ed 
d:ld not win 1.n one of th"i two battles. Thi.:. rprc • ·,•ent coupled with the 
&lto rte r timP. of ~lose r.n .bat assessment f or '·~odf"' l rn acc.ountG fo·,· the 
grea ter nunli~r -:>f ca~u:tl t i ca i nfl i .tf' rl hv t-bd,~l I. 

ObJ~ctive _i. To eval uate the r.el a :ive captM.li ty nf thl? t-vo candid:a~e 
for es to ncconpll.eh t h~ a •·si<- ileii nts i,; ion. 

Cas ualty Rlitio 
Red to ~n. 1e 2-3 - - --

I ft/ ft 1sn 
1(1f. 

III R/B 96 
,3 

4-5 F,-7 

2; 
-7. 

96 
0 

J.O 

18 
H 

17 
0 

'!'ot"l 

203 
112 

209 
33 

-

o t h g.1mea c:1ded \litil J ed attack~.ng 1n clc,~e combat with " favorAhle 
fo r ce rati o. l:. w. er i •,, n d~l I t he ratio, Re rl t o n1,1~ , war. ~.J .' l ; :1.n 
Model III 1.12/l , 'l. ,· :fod "! l J lll t•e l '1f..1.:!.ct"!c~ ?.2 pr r ent c f total Red 
casualties pr :f.or to .lo.~e-in figh ~ing; in Mocl-:?-1 I:. l Dlue in f licted 52 
percent of total P.e~l cnsualtiP.s prieir. to cl<,se-in figl-it ~ ng. Mode~. III 
etaployed. more air. 1.n the at. t •>~~ throor,hout thr. gl!.me r ~sulting io h .a•1ic1· 
R~d loss ,s soone r and at. £t':.:ote:: ran ... . t:han i. ~" de l .,. . Two f:'-\ctor con 
ti:- butcd t o t i1i s f.t ,~:- · 11r ,. ·.:: ~J ay , _,,~ c:1 n : : 1ear.ni'l r~ h• Jlue for c~s 
fro1, t r.e f i.rst. Mnd-.l I ~-me. , m1d ,n ~'.t ,:,. r ~, t ,:- .:,p ._ jli t: y Cl :,fiL· ing detP.ction .· 
e ,;.rH.e r and st g -:-0 :1t ,! t ::- • g,! t i. ,:-n in ~k" ic.1. T. 

The table l',elow ,;;1 •· a b: edk- :w t o f ::- a .- •nldes ,w . ~ tfme . Note th3t 
essE"ntially 1tll ~- ".'€. ~a ~ua l t ic .:; oc cur r~d in t ; e final t.wo hours. The bu~.k 
of theac caou:tlt les w,;1·c c .-t •sc d b ar t i l.!.~r y.' rocic.et. t1nd it 111cs not until 
the fourth ho~r th;, t :~.d :~ad clc'o5•1<~ • tl .! p , :int: I ha t ~lue. '.IEl.8 ,dt.uin 
a ,. till~ry/ rocke t r aH:t,: ·, ·, . r i:cts ;i .: ,r. t h "· !d ~ vc .me~ l n Blw. c-isualliee 
i:1 the four t h hour wc1 !:i h !: t h' R-· <l :n '.:.illc r_ • \•1:u.ch .. ·, ~ ff. red on expected 
Blue positions w:-, .. , h chm1cc ~ .o:· r. :: e f f ec t ~'!'~ in tl,~ H«.•rfol J.lI iteration. 
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C SU lty' nnt i.r:> ·tillle (R~urt11) 
F d f "l) '9111~ _ .. __ 

1 ,. 3 4 5 T!?.b!!. 
I r Hl ;~ 3 /1 pi 140 • 203 --J; () 0 4 13 .:,5 11 • ... -

III F ., 
.I '•3 53 14 82 209 -- 10 n 0 0 ' " 83 J . 

: . r:,l , _ ,; f_ . . 1vrr. ce. R d n h:f.everl t hr? same r,itP. of advance fn each 
g P. c '~t- i ., ·, L .;t 4 1'.ilom~te:r:l p'!r. hour, fo fi.ve hours. 
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Ob.1~ctit-e ·r. To cvnfoa t e the relative capaM.lity of -·~he two ~mdidate 
f orcee to pl~~ori1 t~c funct ions of combat surveillance , tarH8t acquisition, 
tar ~t locet i n, and t nr g~t designation. 

,Ot 1. :"l- n, '-ler o . ~n:lti 1 (fir st t ime e ach t nrge t elemen. 18 
c ~: : • l~' , :-! ., ·-:; . .. , nt ta- , ~t de:,: ~ct:tcoe ns a f u-:,ct i on o( _t he di.strnce 
b(? l:i ; ..:!im t , ,, t,1 . - , .. ~11, !:h11 r.:,u::-ce I the detection. 

Table F.-1. 

TAhle E-7. . 

'fable E-3. 

'.i'..•, l e E-4. 

?~odel I 

Ran e of PP~/15 Oete~tion■ (km) 
(N:d r a~::;"! 

1.0-1.~ 2.n-2. 9 

6 J..~ 
J./ 1. ~ 

7 

51'..1 
3/ J.. 3 
"/2. '• 

1?. ,'2 . 5 
1/2.7 
/1/2. 8 

29 

Tntat 

36 

RangP. ~r NOD J>tc?t e ct ions (km) 
(Nr./ r.11nr,1! ) 

l &:!:.~ Total_ --
t, I J .. (, 

Range of Sensor netectinn (b) 
(Pr. / r t"nr,e) 

Totcl 

r /. 3 17 

kange f. Patr~l/OF. D~tcctior,s (km) 
( r:r. n:iri ge) 

0 . C'.::....:.2 1. 0- 1 .S 10. 0-10. 9 Tot~l ___ ..,_ --
7/ . 10/l. 5 li l 0.7 18 

E- 1 

I 
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Table, E- 5 

=· . •1 I • 

' •' 
. ·--= ·.. • • 

Range cf l n fant ;.·y Jetectl"ns (kn) 
(Nr/ ranr,.a ) 

- ..... 

. ,· ., 

1;, e E 6, 

?. .0-2.9 

3/ 2.') 

Tz'h l ~ ,-r.-1 . 

Ti:.b l c B-8. 

!:,_0-2.9 

/2. 9 

·r-
' 

J.:£-.1:! ~.! 
1.4/1. 0 
18 / l.1 
12/1.3 
10/ :1.. 5 
r,-r-- n4 

Mod~! I T.I 

P.P.nge ,..,: J.on~ Ra J;_e ll.ada.r (LRR) Detections 
(fr., r m1gc) 

3.0-3~~ l , 0 0-1, . ~ 5. 0-5.9 6.0-6.9 --
3/3.0 21, , •. 0 1n/t;.0 1/6.8 
4/3. J. 17/1. . ':'. 1 /5.2 

21/'J. /,. A/l• .f• ln/ J . 3 
12/3.6 J.7 / 4.5 ~/ 5.9 
12/ 3. f\ 10/4. 6 

5/ '•· ') 
. 5:~ 71 • 7.r, 1 

/' 

(k11) 

t ntal 

156 

Ilan~e of Melium Jlsn~ Ra,for (Mltll) Petection~ 
(Ht/ r r-:n F,P.) 

2. 0-2 . 9 b~i /l !,P-4. 9 Total - -----· 
3/ 2.3 '!.3/3.0 J. 3/ 4. 7 
3 2.7 31 /3 . I~ 1 '". 1:u~. ri 10 '•· /~ 

10/3.~ ~/4.~ 
5i'•· 9 

6 77 ,., .... - •• ni 

RanBP. of Long RangP- Electro/Optical Device (LR!O) 
Ut?t.~cuons (k.:,) 

(Nr frange) 

3.0-).9 4.0-4.9 5.0-5. 9 '6.()-6.9 Total 

3/ 3.0 21/4. 0 10/5.0 1/6.8 
16/3.2 19/ lt. 2 1/5.2 
31/ J. t; 17/4.3 20/5.3 
5/ 3.5 19/!t.l:; 5/5.9 

21/3.6 17/4.5 
12/3.8 27/4.6 

15/t •. 9 
88 m-- 35 1 265 

E-11 
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Tahle n-0 • 

Table E-10. 

T'3b . P E--11. 

~"RSI? nf .~r. r , De ::c .. tion~ (itTU' 
v,r / r ·"ge 

.1- .9 Total --
40/ ~1 40 

ifange of I':tt1:01/or ~tections 
('r/r nge 

.1- .9 1.0-1.9 Total 
13/ . 1 6/1. 5 --

21. 
12./. <: --37 6 1,3 

1'.:inge of Irfantry Dttect:lon 
( 

66/1.1 
/,./1. ~. 

r,'rangP. 

70 70 

(ka) 

(kn) 

Tal-! e E- 12. ~i!)aJ'I netc-ctiou Rnn ,;~•· (km) "l,.,d~la l and 111 1 

llnri .... r.s :me! Night Vh~i.on De" 1r·e.:.· 

I 
t..,; 

Me .~r. rc:..n f_ e,PP;-; 11.5 C,t, 11ctP.l'.t.inr,r-~ ~.2 
H-a>a, rnnee, :Jnp (4 d"' t.c~c t: \onA) !.6 
~~i:~ :m rm 11_~"• LR1.: (13'i ,fr._ ,;. , t.io n , ·1 

Me.an ~An~~~ !·1K .~ ( .i. .~7 ,. . • ._o ,::tfon . . 
?fo;,in range:. , LRl" 1 (26-5 ~ · tect from;) 

' ' . ,_ 

111 --_'i l: 8 

4.2 
'.J . 7 
... 2 
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DISCUSSION. Of the eight STA platoon radar:; ava1lal,J.e in Model I, Blue 
attached four to one co,apany (Company A) and one to each of the other 
three cnmpa,11119. One ROD vu attached to each of the caap•n:!•. Conp•.11 
A moved three of .the rac!ara to three proainent terrain f-tur•• uae.d a, 
outpost r,ositiona, from two to three kiloaeten northwet.t of the •.All 
defensive (>c,,Jitiona. Pour radars 11cc<fflnted for all of the Phil.5 detectiou 
during the r,ame !)erlod. 

Of the four Lll and LUO devic~• available in Model III~ Blue placed 
one of each in support of each of the three forward companiea. Be retained 
one team under battalion control, and estahlisbed an obsenation poet 
(OP) "1th it, combined with a force reconnaiflsance te•. The obHnation 
post was located three kil011eters northwent of the 1111111 defenaive position. 
This OP was withdrawn· before any detections were made, due to ti.. led 
clo--ure rate. The LRR supporting A anti B companies made all of the long 
range radar detections dur : ~g game plBy. In additinn, th~ee of the MRR 
(one with C0111pany A and two ¥1th Company B) aade all of the llecliua range 
radar detections. 

The LREO devices teamed with their radars to aake aubaequent detecttona, 
and in addition wet·e uaec! for trackinM in«!.-pendently. 

The MRF1> deviceA made no detectionl!I <'r identificatiooa in this c••• 
there being no hand-off from MRR. to MREO b~cau~c of the t1horter range 
of the latter, and because of 1round visual pick-up under battlefield 
!.llumtnation conditions. 

Aircraft alant ranges to target• 1Mre not plotted, prillary attention 
bei.ng given to detections by ground 111A1ma. llovever nll ranges from targets 
to Blue poaitions were recorded an~ nre discuRsed under MOE 2. 

Given the characteristics of the surveillance devices eaployed in 
Models I and III :! t is nnt curprising t.hat: nodel !II detections were made 
at 1111Jch greater range. tltan those of Moc:tel I . 'T.abies E-1 to E-12 ar,d 
Figure E-1 above give range distribt•tion for all devices. In partir:ular 
Table E-12 indica~es that the meon ·cange CJf detection for Model III is 
about twi.ce that of Model I. 

Radar and EO device perfom11nce are extremely sensitive to terrain 
line-of-~ight limitations. The Blae defenRiv~ poait~on ~M eelecte.d so 
as to maximize line-of-sight visibility. Xotiel 1 r::.dara have a maximum 
range of three kilometers; nll of the Model I sight:i.,1r,s equD.lled or 
exceeded one half of this range. Hr.del III VlR have a 10-kilometer 
maximum range; only 17 ~,ercent (27 , of LRR sighting.i eGualled or ezceedeci 

156· 
one half of this range. Model III MRR have a five ~ilometer Hxi111U111 range; 
98 percent of MRR sightings cxc.ecded one half o! this range <½i1'>. 

Total detE:ctions by raders or EO dP.vkeR in Mod:al Ill are greater 
than those of Model 1 by greater than a fa,·tor of 13 (13. 7). 

E-13 



. , , 

• I 

.. 

,,. -

~ 150 ,­
:! 
0 ... 
u 
l&J 
f-
1&.1 
O • 

. 100 

50 

0 

I 

29 
I 

! 
~ 14 

e LJ ~ 

-1.0- 1.9 2.0- 2.9 

. . 
...... . -~ • ... ,1,• 

..,.? 
, . 1 

I 

m 

,, 
~ 

~ 

3.0 - 3.9 

2S3 

4.0- 4.9 

RAN~E ZONES (t<M) 

. , ... 
f , • • • 

62 

2 

5.0- 5.9 6 .0-S.9 

FIGUR~ E-1. RArJOE FROM OEVICE TO TARGET, MODELS I AND m, 
PLOTTED BY I t<ILOMETEF? RANGE ZONE . RAOAR ANO 
NIG~:T VISl:>N DEVICES ARF. SHOYIN. 
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tl>E 2. The numt>er of initial and ~~bscquent targe: detections u a 

function of th~ d.istnnc~ between the target &nd the center of maas of 

the Blue .infantry platoon closest to the target. 

. , T ble ~-13 0 Range fro• :~careat ftlue Pcud.t ·.1.on , f Air Detected 

Tar3~t Elemen~, (km 
(Nr/range) 

;, 

2.0-2.9 3.0-1.') 4.0-4~9. s.o-s.9 8.0-8.9 9.0-9.9 13.0-13'. 9 14.0-14.9 

13/2.9 '!l ', 3 () 1/4.0 42/5.1 6/8.8 26/ 9.7 17/13.1 10/14.0* 

3 ?. 21/4.6 li/5.3 (9 * 6/14.2fr 

-1/3.i 
in:!.t!!,1) 26ll4.4 

13 Sn 22 5~ 6 26 17 ,~2 

16.0-16.9 

Total: 267 
26/16.Bft 

- *51 total initial 
detections, of 53 

,. 

t&rget elements. 

Table ~-14. Rnnge from Nearest BluP. Position of tladar Detected 

Target Elements (b) 
(Nr/range) 

, l.0-1.9 2.0-2.9 3.0-3.9 4.0-4.!'I Total 

--
~,1.,. 1/2.1 1/3. 6 A/ l+.O 

6/1.5 1/2.3 J./4.2 

6/2.4 
')./').. 5 
3/ 2.6 
!./2.3 

_1J.2d 
10 2C 1 5 36 

Table f:-15. 1 ar: ,e .'.:rom n :irest Bl rositi.on of ~OD and Sensor D~tected 

Target Elements (km) 

NOD 4 1.9 km 

Sensor 17 7 A Ian 

Table E-16 , Rang"! from NearERt Blue Positior..s nf Patrol/OP 

Detected Target Elements (km) 

10 at 2.1 Im 
7 at 2..7 km 
1 at 10.7 km 

18 
, . 

•·· 
• I 
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T;tble ~-17. Rangt? from :-.Jeares t 3lue ?ositfon of hf.antry-Detected 

'fa1:r,e:: Elc.O'.!:\tR (km) 

o.n- .9 

J.8/ .5 

18 

(Nr/1ange) 

1.0-1.9 

1..nn..o 
~/1.l 

1~!/1, 3 
5/1.~ 

I, 

Mocfol III 

64 

Tah l11 ,::-J.8 . Fange from ?tear.est Rl uc Positj on of Air Detected 

Tareet F. ementR (lnll 
rr /ran~€!) 

2.0- i . 9 3. 0-3. 9 1.,._ a-1,. o 7. ,.,_ 7. ') 8. 0-fl . 9 9.0-9.9 
---- --- ---

6/2. 3 6/3. 3 38/4 . J 6/ 7.4 'J.5/6.0 6/9.0 
21;1.. 11 25/J .R 17/9.5 
21/'•· 6 -- ]8/9.8 

.6 6 8(l 31 25 41 

10.0-1.0!..9.. ~-~ .o-n.9 l ~. 0-1✓• • ~ 13.0-13.9 .!i:.Q:: 11♦ • ~ 
--·- __ .. _ ___ 

2/10.0 17/11.0 h/1?..I~ ~/1.1.9 2/J.4. 2 
6/11. 3 1 Ml?..~ l'l./J.lt.8 

18/11. 7 -·--r--·· 41 ·-- '!I♦ 9 20 

Table F,-19. Ra .ge fr('l11t Neat'cs t BhtP. PosHi01 cf T,RR Detected Target 

F.J c 1n'?.nts (km '> 
(Nr/ r.;-inp,e 

2. n-2.9 3. 0-3. 9 , •. 0-4. 9 5.0-5. 9 Total 
--- ·--- ·-- -- ---

6/2. 9 8/3. ?. 3!:./4 , . 10/5. 0 
1,213 ,1, 20/11. f 2/5 . 'J. 
20/3.6 10/ 4. J 
4/3.8 ---· --· 

6 74 6l, 12 156 

!,-16 
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T.able ,E~O. ·Range from Nearest BlUc.: Position of MRR Detected Target 

.. ' ', · .. 

Elet111!nts (lmi.) 

2.·0-?.. 9 

3/2. 3 
3/2. 7 

6 

/16/3.0 
.31/3.lt 

R/3.R , . 
. J 

(Nr/range) 

, •. 0-4. 9 

?.8/4.2 
3/lt.4 
5/ '•· 9 

36 

' Total 

m 
Table.1:!"-21. Range from Nea~est Blue Position of LREO ·Detected 

Target Elements (km) 

2.0-2.9 3.0-3.~ 

10/2.9 20/3 .. 2 
l&')./3.A 

1+9/3.6 
• IJ/3.8 

10 115 

(Nr /r.l'\nge) 

,,. 0-4. 9 

34/4.2 
34/4.3 
2C/l♦ .4 
20/4.6 
20/4.~ 

12H 

5.0-5.9 Total 

10/5.0 
2/5.2 

m 
.Ta!>le Il-22. Range from Neare£, t: BlnP- Position of Sen~or Detected 

Target ElementR (km) 
(Nr/rangP-) 

7.0-7.9 ~ -

17 /7.2 
l.7 /7. 3 
6/7. ,~ 

/+()- ,.o 

Table •8-23. Ranga from NeareAt Blue Positions of Patrol/OP 
Detected Target Elements (bn) 

6/2.4 
6/2-:2 

12 

(Nr/ra!lge) 

17 /3 . 0 
_£/).;J_ 
23 

F.-17 

6/5.3 

6 

2/13.7 

2 43 

... ..... - - -,-~ 
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Table F.-24. Range from ~ c ::>.r.e11;t Blue Pc,sition of Iafantry Detected 
Target Elements (km) 

..... • ...... , (Nr/range) 

.. ,• ·, . ~·' o.o- . :) b.Q:.1. 9 
I 

Total· 
. . 

I ; "' •:••, ._1,. 

.... 

22/ .5 7/1.0 
2/ .7 36/1..1 
3/ .. A · 27 _ _ _ 

,~3 70 

'Table E-25 , Mean Target R.ange to Blue, Air Detected Tat"geta, 
Hodc ls I e.nd nr. 

Totel detecti~no 
i:1ean range (km 

III 
m 

8.5 

Tab l e E-26. Mean Targe t Jl ;,n~e tn Blue, ?fnrlels I and In, with 
. Radars and Nieht '1ie:f.on Tl~vir.~B 

Total a ~ tP.r:t:f.onn 

Mean r an ge PP.S/15 targ(?tfl (3;, detections) 
Mean r ang~ r:ron t a r p.e ta (4 detect ions) 
M~an range LRR tarp.ets (156 rie tnctio~a) 
Mean r ange MRR t ar.gets (127 detections) 
Mean r ange J.,1:tEO targets (265 detecttens) 

E 18 

I 
40 
2.5 
1.9 

Ill 
548 

4.0 
3.5 
4.0 

. . , . 

•• I 
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DISC\;SSIO?l. (Tables E-13 to E-26; Fig~rE's E-2, E- : 1'tte same ievei of 
ni~ support was available to Blue in both Mode.ls J a III - four A6A, 
six A4M, an '• A~TSA. However, !!?ore aircraft aiasiona ~are flown in the 
second r.onc (Lo 0. l III) than in the' first game (22 verBu 11). One 
reason c·an . i: 0 . .1·, 17 lJe attributed C:o the exp,erience gaine by Blue from 
the firn• r,4m~ . Another r ~nson , however, is th~t n conside~able number of 
r,rou11d c'-~t .ct:tnn•J ci ccutr e r\ beginning :f n the second hour of p ay with 
l~od t:~ !XI , , . ~1("> ;'. ,t ,?<l l y cn•.1t:i ing Blua to increase hi'I long range attac1t 
effr ct. I n r .. ,.y ,....., .. nt the :~ncrr.iase i n air de t ctinns was lean than 10 
pel."c,;;nt 1. l!od13 ·:. II , ovc:- Hodel ! • '285 in III, 26 7 in I)• 

When cons .der ing .the proportion of air detections to radar and EO 
detectiono , -1, 1-; :f.rnportance of air· to the Modal I effort ia empbasiz3d. 
In Model I , Air accounted for 87 p-=?r cP.nt of combinP.d air, rader, and NOD 
detect ionR (2~7/ 307) . In MQdel III air accounted for 34 percent of 
com ined air, rrv:li1 "C' and EO de,rice de t.~ctiom; .. Oh,rfouely when air Aupport 

.. . 

is limited, for whatever r eason, the impor.!:ance nf the ground STA capability 
becomes q,uit.P. evU en t. .. 

The u~e of ntrcrRft nllows for greater detection ranges, and early 
warning. · Mu~n ~ange of air detect.ion~ wee c,,rer etRht km for Models I 
and III, thr~c t mes gr2atcr t n the Model I ra~ers, and o,,er twice 88 
great as the Mo~P.1 III radars and EO devices. Center of 111.:=iss of t1,e 53 
Red \...1rget elements 111oved from 21. 6 kilometers froro Blue to approxillately 
2 kilometers :J.n t he 5 houro of gam'? pl,'ly. Leading Red elements wet'e 18 
kilom~ters diP t ~nt at game time, the r,atne otarting with their forwa~d 
moveme:it. Orn t hird ~f thn air detP.ctP.d tarp.etn t•7f!rc gTeater than 10 
km (LP.R maximum·range) frcm the BluP. rof'itions. 

' . 
The most co!TTmon detection ranp.c zonP. of 'rl\dar targets, Blue, Model I , 

was be tween 2. 0- 2 . 9 ki lometers , 5'1 per.cent. of tA!'P,P.t detections be~.ng 
within. t hat zon~J. The mos t common raugf:? zone for. the I.RR was 3.0-3. 9 
Ian (47 percent "e i·ections); for MRll 3.0-3. 9 k1'I (67 percent); for the LREO 
4.0-4e 9 km (l:-8 per cent). The LRR And t.he LRP.O dP.tected targets fn -r. thest 
from the Blue pooi t ion - two •~ach A t 5. 2 km. 

When compadng detection ranges fr.om m.ue as a function of design 
ranges of the equipment - in this par icula!' terrain egninst this 
particull\t' 111"1ch1111i:~cd th •. :eat - t-rn finrt: 

PPS/15 - th~ough forwarri positioning d('tected 6 tarsete at 
gre.nt er than 3 km from Blue, 5 being at 4 1~m or. greatP.r. 

LRR - all targets wezc ·.dth:l.n approximate l y 50 percent of dt:sfgn 
range (up to 5.2 m). 

MRR - 7. 8 pe.:cent of the tat· r;c ts were withi ·1 AO pet'cent of design 
range (S km}(~eoieen 4.0- 4~9 km, with 5 at 1.9 km) r 

LREO - all tArgets were 1,,rif:hin app·,cxi.mately 50 percent of design 
range (up to 5.2 km). 
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,. .. • The MREO made no d~te ,:tions dur!ng the game, bP.ing ran~e limited 
• when compared to the MRR (3 km versus 5 km). Only 3 percent of the MRR 
1:;.targets were located· at lees than 3 kms fro111 the Blue positions. 
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i-mF. 3. Tha number of initial . n cl Ft t:sE~quent ta~ge~ dEtections made 

during each hour o~ r,ame play. 

•, Model 1 and III 

Tn~le ·B-27. Rourly Detec.ticr.l by Aircraft 

Hours 

1'!:-,, .:. 1 r-- 3 4 5 ·Total 

--- . 

I 111 107 2 '•7 0 267 

(~1 initial) 

III · . .91 102 86 6 0 285 

( Mt irlitfai) (7 initial) 

T"'hJ.e P.-?.8. IIo rly netectiona r,y RadarR 

HOllt'A --
Moci J. l 2 3 i , 5 To~Al - -----

I PPS/ 15 1. l~ '• 3b 

IU I.RR 12 30 Ult 1.56 

~, .... n 15 U.2 127 

T blP. E.-29 . Hour!y Detect i:,ns by F.O Devices 

f~om:n ---
Mod . l 1 2 3 4 5 Total --- ---

.,. f.1 1) 
l, 4 

.I. 

!IT J,1 lW 22 84 J.5~ ?.flS 

1. : 1~() 
0 

TablP. },~3 • lburly Det~ct:f.ons by Sens,,rs 

~•0dcd I 17 in t.he second ho•Jr 
II! l&O in thP. aeco,,t\ hour 

Table F.-3t .Hourly Detections by Gr.ouTld Vi.rnal ?.fP.ans 

Mo ':' l 

I 
I IT. 

1 2 

2 

3 

1 ~o 
59 

5 

41 

Total 

82 
113 

I • 

_, 
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Table E-:-32. Recapitulation, Hourly Detection.a 

Mot!el I 

Sourc~ 
NOD - §_~ Ground &!_ • Total 

. . .. .. l i 111 111 
2 '• ":· 107 · 128-. , 
3 l 2 

., -
.. ~ l• 28 4 40 47 119 

·5 , .. 41 0 45 
Tot:al 36 1. IT - 267 406 82 

Model III ----
Source 

Time !hrs) · LRR MR.R LREO ~ensor Grd Air Total 

1 2 91 93 
,, 12, 22 .. 40 102 176 
'.' 30 15 M lP. 86 233 

. ' I • 4 111, 112 159 59 6 450 
5 · 34 34 

·- m 265 Tntnl 156 40 iTI IB 986 

DISCUSSION. (Tables B-27 to B-33). Of the 53 poHiblc target eleaenta 
to be detecterl, 51 ver'! detected hy air i_n Model I in the first hC1nr; 
in Model III 4 lt were detected :ln t he first hour, 1tnd 7 in the eecood. 
No initial ~et:ect1ons w-.?.re ml'ldP. hy ground elemr.nte fn either gaae. 

Over the f i 7c ~our r.mne per!~d there werP. 2.4 tim~o as 111411Y detections 
made hy Mo el r 1 than by n del I (986 to 406). By far the greatcot 

ncrease occurred in rnc1Rr and F.O cJevice detections, with numy detections 
made earlier 1n Model lII. Thus 

Table E- 33. Hourly Comparisons, Radar/FD 
De,ice, Models I end trI . 

I !II Yncrc.ase Factor 
Dett>.ction8, second hcnr lt J/4 8. 5 
Detections, third honr. 0 129 ! ndeteminete 
D"t:ec i on" , fourth h •n 32 J£5 12 

etec~ions, fifth IOtr 4 n 0 
40 548 ··-

Total 13.7 

E- 24 
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In the cletectfo,, figures above, detecticnR Are crr: dited separately 

to ind:Lvidunl T nR n.r.d LREO. , If we. .assume that they or crate as a sys tea, _ _ . . .. ,.~ 

pro uc n~ u~ngl) ·d .tections,then the above increase factors become : · • • 

• 

Ilt·· F ctor -- -2,t hour. : 22 5.5 3d hour: 

,!It· Fe c.: to r • - ·--
Total: 392 9. 6 ~ 

III 
99 

Factor 
Ind. 4th hour: 

llI 
271 

Tabl~ E-33a. Nll!ltber of Targets Detected by D~tection Sources, 
Sirtgly or in Comb{ .Ation, Hi th! n Each P.our 

ffodel I 

. , ~ ~ 
De~ -

]. ?. 
., 4 5 Source .J 

Ai r 51 27 ?. 10 
Ai -:: /r:Pnsor 13 
Air/ senoor /radar 1 • 

. .Ai r /NOD/ radar ' 
3 

Air/radar 5 

Air / r ound/radar 5 

Air/grouncl 7 

,NOD/_r ad13r 1 

• R1da r 1 
; r ound/ rrlqar 8 4 
Gr oun 1 2 36 

51 44 3 42 1.0 

Usi ng Table E-32, detectior.s per target n·,1crage : 

J. 2 3 4 5 
2. 8 2.9 1 2 . <".\ 1. 1 

E- ·2 5 

• - - . ··-I,,. ·-- - - - ·-- --t-" - - •• 

Factor 
8.5 
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' • .; Hou-r, 
•. ,,. •• ·: =.--. :netetticn' .~ ··;-.. _- ·: •• 

• • I • I . ... ' Sauret! .:: ~- ·:. .~·· · • 1 3 4 5 ' · ... :,, . .. 
.- ~) . \' 

·, ,· .. . : 
Air 

... r ,. , 

·\ · • Air/sensor : , 
:·.--Air/LP.FO 

Atr/UPt/LREO 
Air /LR~/MR..Tt/LREO 
Ai?'/ g-r mrl • 
LRR/MIJ R/LREO 

- Grounrl/LRR/MRR/tREO 
Ground/?ffiT7. 
Groun-i 

,,. ' .· 

7. 

44 

-20 
23 

s 

48 

21 

7 
3 
7 
6 

44 

6 
2 

19 
3 

:tt, 
M♦ 

Using Table E-32, detectionsper target average: 

Hour 
Mean 

...!... 2 
2.1 • ·-r:r 

. . 

3 
·.D 

4 
1().2 

5 
1 

• r:-~ 1,I: I 
• { ,.i • 

' . ;, . 
. Table E-33a, above, gives an indicati'on of how various devices 

contributed to o,,erall ta:rget detection. , .In .the thi-rd hour, Model Ill. 
the combination of .STA devices with air detected 44 of 53 possible . ' . , 
target cleme.nt!3 ~ as compered to· 3 for Model t. Referring to Tabl• ·B-32 9 

hourly detection, w.a arrive &t.•frequency of detection, · each target., 

, 

shpwn for each ·model above. · Note in particular the ~ultiple detettions 
indicated for the third and fourth houre, Model 111. The geme could not 
address thi·s problem - namely tlte ttataraticn t?ffe~t proclucl:?c! by the 

·act~al · report~ng _and processin~ of the informatio~ portrayed by the devices • 

• ' Another~ 
0

espect of . multiple detec~ion OCCt!rB when identical targets 
are indicated at the sa.:ne time by two or more det~cti~ sources. · The 
question. arises &s to ""'1ether it ia in fact the came target; pre.cue 
location and late~ identification must of cours~ be given b) the operator 
to the processing center. Time ~elays are ·implicit here. but could not 
be· addresse~ in the gn100.. Teble E-33b, below . . indicates how frequently 
single, identical targets were detected simultaneously within each hour 
by two or roore sources. For exS!Tlple, in M~del I, fourth hour, two radars 
·detected identical targets at the same time o!t five occaslona. . Note for 
Model II I how the problem is comi;,ound<::.d when for example in the fourth 

, .. hour 5 devices . (2 LRR/2 LRE0/3 MRR) detected identical tergeta on 18 
occasions (counting each pair of LRR and LREO as one detection system). 

£-26 
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Table -B-33~. Number of Times •Identical TargetR Were Detected 
.. •• '.• Simultaneously_- by Multiple Detection Sources, Each ·-

• - ,;i, ; • ' • · I • 

, •. :;, ,. • . t :· • • , • • ' • • Tlo, t J;"l ·: • , •. . . ... • .. . . _ . ·,. • . •. • ... • 
~: ,.,"' • , ► , .... • \ l ,• , ,'·1; •: _l), : ' • ~- ,:• 

0

f I • ' • I • ,• 

0 

' t • :.,.;,._ .. 

' .. . , 

Gt'ounctl Air . 
. 1 

J. ~PS/15 
. 5. 

. ·.' 

' Model I 

I· 

Model III 

' ' 
• • • I 

2n'd ·. Houi~· 
1 

Air/Unattended g~ound sensor 
,_. 6 

2 LREO . ·---:-r.~-::-
,. . ., .. , 

• ' 2 LRR./2LREO • -----------
:15 

'. ' .. 
J ; 

' . \ . 
4th .Hour --
2 MRR 

20 

2 LREiO 
• 20 • 

, 2 MRR/Groun<! 
3 

2 LRR/1 J.REO 
12 

2 LRR/2 J,REO 
18 

... '. 5th Bour 

2 Ground 
1 

3rd Hour 

2 LREO 
20 

2 LRE0/1 MRR 
5 

2 LBR/2 _LRE_O __ _ 
10 

-~ LRR/2 LRE0/1 ?1RR 
5 

2 LRR/2 LRE0/2 MRR 
7 

2 I.iR/2 LRE0/3 MRR 
18 

2 :.rm./ 2 LREO / 1 URR 
2 
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MOE 4. Th~ cumulative number of initial and subsequent target ~lement 

detections as a ftmction ·of . time. 
., . ,, 

: . ~ , . \ ' 

• Rc:ferrfog to J?igure &-4. air ·detections were ~de at the rate. of 53 
·tSlr·get cJ.1-~inento p:?r honr, Model I, 57 y,er hour,- Model III, and in' eRr.h of 
the firs t four hour.i. . . _ .. 

·' . ' 

Re f:errinn to Figure ,!-5, the dramatic buildup in Mode1 III decections -
radar and EO devica - over Model I detection is quite evident. Rate of 
detection ~as 8 per .hour, Model I, 110 per hour, Model Ill. No detections 
were made in thn first hour and no detections in the fifth hour for 
Model III , ground visual means being employe~o Thus all Model III 

. decections ·- redar and F..O device - were Yll.iife in a three hour period, • this 
rate bein3 J.83 per hour, or, 3 per minute. 'l'hb statistic emphasizes the 

·, 

'point of multiple detections and re~orts being made during this very 
active period, with implicationo for communications and intelligence 
pr.ocessing becoming quite evident. The game play and ·rules could not 
address thiEl problem, but it is an obvious one. 

MOP. 5. The number of targets being tracked at the end of P-ach hour. 

Table E-34. Tracked Targets per hour 

, •. 
',·· :tracked Time ~hours) • 

Targets 1 2 3 4 5 -
Model I 348 40b 

5c 23d 3se 3/•f llI .. 

a. Twenty-three by infantry units, 3 hy patrols, 5 by radar, 
.3 hy NOD. 

• b. • All by infantry uniu. 
c. All tracked b)' 2 LRR'a and 2 LRF.O's. 

• d. Ten tracked b-:1 LREO' s alone; i by MRR and LR.EO' a; 6 by 
OP/natrol • 

.. e •. , Thirty-six by infantry platoon11J; 2 by I.REOo 
f. All hy infantry units. 

Model III STA equipn!ent allowed for earlier tracking (begirurl~g with 
the second hour) of enemy tarsets, and ehm,;-s a steady buildup over time. 
In Hodel I tr:ic;king occurred beginni ng in ~he fourth hcut, just prior to 
close combat. 
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MOR 6. The pnrc.el"t of targets ~ithin specified zones being tracked 
.at the end .of ench hour. Zones will be established 3s a function of 

• ,dbtance _from "a -ttace of,. ~be forward Blue platoons. 
::, ..• · . 

Tabi c E-35. Tracked ·Targets, by Zone, Per Hour 

Zone (km)_ 

• 0-3 
3-6 
6-9 
9-12 

12-15 
> 15 

Zone (km) 

0-.3 
3-6 ·• • 

'. 6-9 
9-12 

12- 15 
,)15 . 

].' . 

. !riE.~ Tkd 

?.9 () 

21. 0 
?. 0 

53 0 

l 
!_8_ts- !t! 

5 
I 28 ,. 

?.O 
53 

0 
~ 

0 
0 

Tgts 

26 
15 

7 
0 

'• 
53 

Time (hrs) 
2- 3 

Tkcl !&!":!. 

0 26 
() 16 
0 1 
0 0 
n 1. 

n 53 

Motiel III 

Time (hrs) 
2 " j 

Tkd 

0 
0 
() 

0 
n 
() 

Tgts Tkd :r'gt_ti_ Tkd 

14 9 
15 5 30 11♦ 

Y• 0 5 0 
2 0 2 0 
2 0 2 0 

53 5 53 23 

. 4 . 
Tgts Tkd 

17 17 
26 17 
1 ., 
2 

53 34 

4 
T&_ts Tkd -

17 17 
25 21 

2 0 
5 0 
2 0 
~ 0 

53 38 

5 
!a!;! 

37 
5 
2 
5 
2 
2 

53 

5 
Tgts 

33 
9 
2 
5 
2 
?. 

53 

Tkd 

37 
3 
0 
0 
0 
0 

40 

Tkd 

31 
3 
0 
0 
0 
0 

34 

Table 8-35.'!. PercP-nt Targ•. ts Tracked Eac~ Hcur (53 targets total) 

~our 
Hodel 1 2 3 I+ 5 - - 0 0 f,/1· I 0 75 

I i I 0 9 4() 71 fi/1 

t: . • 0 
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2d hour ·- 27 t a:~ge t elemerito were . within range of one radar, positioned 
on a fo n ar d o· :.:cr vatiori po~ t • . Pout were .d~t.ected, ·none· was ·tta~ed~ 
Terrain dcfil ad~ was t principal reason for lack of detection by Blue. · 

'· • 
3d hout' _-, .. : no . change. •. Reef in .!lttack· position. 

I • • • °; I • 
. . 

• ... ,. , ' • ' • • I .' " ' ~ • , 

4d hout - ·forty-three,- targeta. ~e~e within radar range • • Faur radars 
detected 22 of these targets!' one radar providing duplicate ,~overage of 
five targe~9• and one NQD providing, duplicate coverage of three targets. 
At the tnd of t~P. hour, of the 34 target elements being tracked. •radars were 
t~acking f ive, the NOD 3, and ir.fantry units 26 (including three by 
forwafd patrols). · RadaT. and NOD coverage complemented ground visual 
coverage by t rackin~ targets·at greater range, and by handing off targets 
after initial detection. 

5th· hour - all targets tracked by infantry units within 1300 .meters. 

Model III 

• lat tour - cf ·the 53 ttirgot elements, 33 tfere within l _ong range radat' 
· • range but were· not . detected, due to terrain masking. 

2d ' hour ·~ of th~ SJ .target elP.ments, 51 were within long range r3dar 
range. Five were detected by two long range radars and two long range 
EO -devices, ·and_were being tracked at the .end of the hour. No targets 
were within medium radar range. 

3d hour - of the 53 targe·t elements, 48 were within long range radar 
' range and ·23 were being tr"lcked at the end of the hour - 17 . by two long 
range EO devices, and six by a forward observation post. Thirty-five 
targets were within medium radar range, two within medium EO device 
range; seven of· these targets had been detected by radar, duplicating 
the long range coverage, and were being tracked by the MRR at the end 
of t he hour •. 

4th hour· - of t he 53 t ~rget ele~ents, 38 had been detected and wer­
being t v ~ked at the P-nd of the hour. Forty-nine were within long 
range radar range, and 21 of these were detected by twc radars and two 
EO devices; two were bei ng tracked by EO devices at the end of the 
hour, ground units tracking the other 19. 

Forty-two targets were •,i:f.thin MRR range, 22 being detected 'during 
the hour by three radars combined. Nineteen of these were also detected 

E-31 



by long range devices. All were being tr2r.ked ,: y bfantry units at the 
end of the hour , 

Gro,.md unitA were tri,r.kin all 17 targets in the 1-3 1cm zone and 19 
of 25 in th~ 3-6 k.,~ zone at the end of the hour. Two LREO were tracking 
nn dd:J.tio a! tuo t ::ir g-ats . 

5t h hour - dndng t his hour of ciose combat all detections (34) were made 
by infant _r units , e.nct accounte~ for 34 target elemc1nts , all within 1 
kilometer o:: the forward Blur! pC's i t:lons. 



( I 

MOE 7. The mean and media'l distances between targets being tracked 
and the·trace of the forwjrd Rlue platoons at the. end of each hour. 

Table E-36~ Distance of Tracked Targets from Blue, Each Bour 

T:lme {hours} 
1 ,. 3 '• 

Df.stance (km)_ I III I III I III I III I -
5 

III 

0- .9 2/ .9 

1. 'l-1. 9 10/1.l 36/1.1 

18/ oS 

16/1.0 

22/ .s 
2/ • 7 
3/ .8 
7/1.0 

5/1.3 6/1.3 
5/1. 5 
3/L 9 

2.0-2.9 6i'J.. fJ 2/'2.4 2/2.9 
4/2.6 
?. /2.7 
1/2.8 

3.0-3~9 
4. C-4.9 5/4.9 17/4.3 

mean distance 4.~ 3.9 :"t .6 1.2 .A 
111edian distance 4.9 ''• 3 1.4 1.1 1.0 
mode ,~. 9 4.3 1.1 1.1 .s 

DISCUSSION. Table E•36 :f.ndicates that in Model I the greatest range of 
tracked target~ from. Blua ~•as 2.8 tor., and tr.ncking took place within one 
hour of cloee conbat. Mod~l III achieved a, 15 perr.ent increase in range, 
( 4. 9 versus 2 . 8) using the n,aximum Me,,d~l I range, and CO!llparing 1 t to the 
init i.a trHcking range qf Model Ill. \.'hen r,~ean r n;-,g<?cs are c0r.1pared for 
the f irst 11our of t ·..:acHn,; f r cAch mo rlel ( i:;;:i cond for. Hodel III, fourth 
for Hodel I) ) Model II l .1~hie.ve~ three t:f.mt'i:3 the r onge c,f Model I (4.9 
versus 1.6). '!fo1,,1 ! II :tlso was tracking t 2.:.-p,~to a~1prox5.,n;itelv three 
hours before cl n:; e ~o~nt~~ t, .. omp Rr.Pcl t o one hu1;r for Mod.:. l I. The r P. iison 
that •k •deJ. II ] tr :1cL. ,1 i.::tT. h,! ts e:ul1er :i.s th" (!reat i:-·r n:>n :~c capabilit:, of 
t he Model III rad:irn . NN.c t 11at t lw t ;.rget e.'"'T"tCt:' t::· tr;tcked by !1odC!l l!I 
pdo:r to the fourt ·h l:,.w - .. , •. r ,'"' b f'y :~--i ; he n mgr• nf. t , · :: Mt.eel I radar. 

r 13 
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~tOE 8. ·The per~ent of initial and subAequent detection■ as ·a function 

of the detection source (visual, radar, night vision, ground and airborne 

sensors). 

: ( • ·Tabl~ E.~31 ~ • • De'tect:i.ona by Source.; . Each Hour, Model I 

Source 
Time (hrs) -PPS • NOD Sensor Ground Air Total ' - .. ~ -

1 · 111 111 
-2 '. 4 • 17 107 (51 initial) 128 

• 3· l 2 3 

4 28 4 40 47 119 
5 . -, 4 41 0 45 

Total 36 '• IT 82 ID 406 

ferc.ent 9 1 4 20 66 100 

,Table E-38 Detections by Source, Each Hour, Model III 

Time (hrs) . LR! !!I!!. ~ }'.fREO 

1 '. 
2 . 12 ·; • 22 ., 30 • 15 84 J 

; 4 ·, 114 112 159 
5 . .. . ,. - m 265 0 Total 156 .. ' ' . l~ 27 0 Percen.t 13 

Sour.ce 
Sensor 

40 

40 . 
4 

Ground Air 

2 91 
102 

18 86 
59 6 
31♦ 

m 285 
11 29 

(44 initial) 
(7 initial) 

Total 

98 
176 
233 
450 

34 
'987; 
100 

DISCUSSION. (Table B-37, .E-38). Model. I achieved '•l percent of the 

detections ·aa~c in Y.odel III. Two thirds of Model I detections were made 

. by air reconnt!issance. A:f.r accounted for only 30 per.cent of Model III 

detections, emphasizing the great :1.ncrcase . :f.n ground detections in Model 

• III, air effort being approximai.:ely the slUl!e in each gamP.. Hodel I, using 

its radars an~ NODs, achieved only 7 percent of the detections made by 

radars and EO devices in Model III (40/548). Note the importance of the 

sensors in providing early warning in each gam€ - in eoch case during the 

second hour. In M::>del I, 17 target elements wer.c detected by one string, and 

in Model Ill, 23 were detected by two strings, 17 b(. ing detected twice 

(40 total detections). 

Figure E·-6 graphically portrays how the air, ground, ·and STA systems 

complement each: other over time. In each ce.ee the major contribution 

i the first two h~urs is by air. In the third and fourth hours the STA 

equipment makes its major contribution. Finally, ground visual means 
build up :in the fo~rth and fifth hours, making almost the sole contribution 

in the clo~e combat phase of the l c3t hour. The major contribution of the 

Model III STA equi?ment is ~vident. 

E- 34 
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HOE 9. Tho mean antl the median of the difference bP.tueen tha reported 
and the actual target locations for all tarcets tracked at the end of 
each hour. .: 

••• • •, t .. , I t 

Assea~~t· ~d~ ~--~ct .sufficiently preciae 
compa~iso'lS. 

: 1.. · ' ' 
. .,. 

to permit valid 

• ~--.. ~e number md percent of. aqua~ aeter■ within the ana 
·of po~ui.i1ie t~ ·r~:-a,.e t~ which line of sight (LOS) 'en.ta from thoaa 
STA device,; m. ldng detections of targets during game play, c:oaputed 

• ·>.' at ·.thEs. initial STA device location and orientation. 

DISCUSSION~ Model I:. Using the di&itized terrain printoata fund.abed 
by remote terminal from NWL it was determined that the eight Model 1 
PPS/1~ rad~'ts achieved 7.6 percent of total z,oasible area coverage. 
Tot~l erca under surveillance wnn 56 ■qunra kilnmeters, with 14.6 
sq ~re kilometers visible. Total area was computed on a non-duplicative 
basis. , That is, areas covered b1 tvo nr mor~ r.&d&rs are cmmted only 
onr.r:. _ 

,·. 
.. t!odel III: Total area under radar surveillance v.a 165 

'square kilometers, with 42 percent 'viaible (69 square kilometers). 
Model I!I ~chie,·ed five tf.lles the area covered by Model I. 

MOE 11'. . The additional area covered by unattended ground sensor■ • 

•• DISCU3SION. In both Hodels I and III there were seven sensor strings 
, , deployed in· tlie arC!a of attack. Each has an aver.age radius of coverage 

·, of .. '300 meters. Total area covered is two squ.2re kilometers. 

·. 

... 

--- • ' . ,. . -..... - -­~----:---
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HJt 12. The tillle from initiu target detection to target engaa-t 
• (first 1·ound fi:-ed or ·release of ordnance by air) .by target type _.nd by . . ',/ . 
type detection. device. • : • . . ' • • . ,. • •. ' 

Target 
Attacks 

I 
III 

!T:ible E-39. Time from Initial Target Detection to Target Attack. 
' . Models I · and 111. OnP--Half Jfour Periocla 

m.AVSEll TIME 
1 2 3 4 5 

(mins) 0~30-31•60 00-30-31-60 00-3031-60 00-30-31-60 00-30-31-60 

1 1 5 1 1 1 4 0 21 
2 1 6 2 4 5 1 0 17 

Total Rate 
I III I- III 

35 38 7.8 per hr 8.4 p~r hr 

' DISCUSSION. Th~rc were a total of 53 target elements in 'the enemy 01-der 
of b.ittle. Fifty-one of these were picked up fnitially by air in the first 
hour, in Model t, and in the first hour and a half in Model Ill. Subse­
quently, as. indicated in Table E-39, 35 (68%) of these targets were hit 
during game pl:iy in >fodel I; 38 (75%) werf! hit during gaae play in Model 
III. Alth~u g~ the table indic&tes a rate ~ also in~icated by the slope 
of the l:!..nes of Figure E-i, . the hM,: for l'IOS t frequent attack wu the 
fifth in ench game. Forty-one percent of the eluP. target attacks were 
ti1aJc in this our in Mr,del I, 33 percent L MolP.l III, indi-:atin~ lilore 

, targ~ts hit earlier by Model 111. In fact , dur:f.ng the second and third 
hours·, 23' per.cent.of the t11rgets were attacked in Model I, and double 
this pcrccnta c in Model III (45 percent). 

.; 

·. t. 
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Detection Sources, and Attack 

1 • 

• :::, /;'. '. '· • · -s · , . , .. , ... , . · : Detection. 
:!.l2l!!. • • ' •. · Tar·get·· • •· • • :_: ;Source. 

l- ., 

2 

3 

4 

5 ., 

• Mee .. Inf ·Plat 
Tk Pfo.t 
nee; Co H,l 
Mee Bn Hq 
Mee !nf I?lat 
7k PJ.at. 
Mort Btry 
Hee Bn Hq 
Arty Rtry 
AA Se!c 
Tk rlat 
l e c Inf Plat 
AT Plat 
Tk Co Hq 
2 M~c Inf Plats 

·:·:ec Co liq 
9 M~c Inf P.1.a t 
2 Mee I nf Pl'.:t t 

Hi:!c Inf Plat 

Air 
Air 
Air 
Air 
Air 
Air 
Air. 
Air 
Air 
Air 

Redar 
Air 
M.r. 
Air 

Radar 
Radar 
Grd 
r.r.d 
Grd 

Mee Bn Hq Gr.ri 
2 ,.1ec Ren Plat G:cd 
2 Tl~ Plat Grd 

PT Plat Gr.d 

Attack . Target ._ . ; .. , . 
By ·, :!'osture ••;.· ~ ...-,:.; .~ . 

Air Moving 
A:lr Hoving 
MGV . . . Moving 
Air Moving 
Air Moving 
/I ir Moving 
Air Mo•1ing 
Air Moving 
Arty Stationary 
.\r ty Firing 
Grd Ho·"ing 
Air Hoving 
Ai-:: Moving 
Air Moving 
Acty Mov!ng 
Grd Hoving 
Grd Mov:f.ng 
Arty Mov1ng 
NGF' Xoving 
Air M"ving 
Grc! ~fo,,fog 
Grd Hoving 
Grd Moving 

3.5 at tacks 

Table. E'-41. Target:; (initial), Detect ion Sources and Attack Means, Hodel Ill 

Detection Attnck Targ'?t 
Hour . 'fa't'get Source Bv rosture 

1 2 Mee Inf Pfat Air Ai.r Moving 
Hee Ren Pla~ Grcl ~ine.s Moving 

2 ( Tk P1at 11ir Alr M,wing 
6 Hee Inf Plat !\it' Air Hoving 

'Rh Gee Air Air Hoving 
3 -1ec. C'o Hq 2 I. i<R/EO NGP Moving 

3 Mer l:1f Pla~ i\ ir Air Movfag 
1'k Pl;it Air Air !foving 
Hert Bt ry 2 t..RR/EO Ai ;- t1o·.r1nr, 

Ai r: 
Mee hf Plat 2 LRR/lW Air Moving 

1 1lt !' 
Air 

Tk Plat 2 T..!{;{,.'FO Ai.r Moving 
Air 
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Rour Target - .. \ •,."' • ' ·· •, 

l • • ; • • I ~ • 

Detnction 
Source 

•'J1 • • I 

, , : . •·. ·.:,·i·,.~e~ ._.lnf.,l'lat -•: ,: .. Grd .Ren _,. ... . 
• -Air '( r • 1 ,, I 

l •• • • • I • • • I • • I • 

. . , 5 :, \ , .2 Mc_c ,.Inf 'Plat . • · 
• -,' • • • • •. • .. , ; ?·b e Co Jlq ~ ·, , • '.' .. 

• '" i ,• ~· ?·1ec Bn -l~q . I 

·· -.. , ,; .: • • 2· Mee Inf Plat 
I • , I 

• -~ .. • . : ·, 1-fo c Co Hq 
.. , ·. ··• Mee Co Hq 

2 Hee Co Hq 
Tk Co Hq 

3 Tk Plet . 
-. • Hee Ren Plat 
2 AT Plat . 

2 LRR/EO 
1 MRR 

Grd .. Grd 
Grd 
Grd 
Grrl 
Grd 
Grd 
Grd 
Grt\ 
Grd 
Grd 

Total: 38 tarset ·elements 

Attack 
Bv 

NGF 

Arty. 
• Arty 
Arty' 

. NGF 
NGF 

I 
I 

Air (Bel) 
Grd 
Crd 
Grd 
Grd 
Grd 

Target 
Fosture 

Moving -· '.. . ' 

Moving 

, Moving 

... ... •• t •• 

, r ( . .. , \ 

. . • Moving ·! • . . • , • 

Moving · 
Moving 
Moving 
Moving 
Movinf, 
Moving. 
Moving 
Moving 
Moving 

38 attacks 
, '•. • • • ' I ' • " • 

-' 1 ,, I 

' .• • . Tables E74!J and E-41· above · indicate the nature· of the. targete 1 
deter.tion snu~ces, itrad method of attack of these · .tar.gets, Modela I 
and IIIo- ·Ad indicated earlie'r the threat consisted of l'WO Red· •chanized 
infantry ·battalinnn, •with a ·preponderance 'of tracked veh.tclea. In all . 
cases except i in Model I~ targets were movit1.R when attacked. Aa 'might 
be expected, ·the. p eponderance of targets were mechonized infantry 

·· platC?on~ · c11/35 Model I, ·17/38 Model III), platoon-size units malting ·up 
• target·-elements ·- 1n the gaw.!A. Note the multipl.~ tietc.:tion of individual 
targ-1c elements .. in Model III 1 beginning in the thfrri hour, with subsequent 
attack by ai r (4 CMes) .and t!GF (;? ca1,cs). In Hodel I, radar detected 
folit' t arget elcm_nts, resulting in tto,o artiHery And twc, gl'o,md attacks; 
tt..., d~tect:f.9ns were made in the fourth hour~ and two in the fifth. 

Table E-42. Reca!)itulation, Initial Target Attacks,· by 
Source of Attack, Over Time 

I 

Number and Source of Attacks, ModP.l I ----
Tim~.JJ.!£.!l! .. ~J. M.r ArtiV.~r_y_ t!CF Ground Total 

1. 2 2 
2 5 1 6 
3 2 2 
4 3 1 4 
5 1 4 1 15 21 

Total: 11 6 2 16 35 
Percent: 31 17 6 46 100 

I:-/;(l 
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I• • ..... . 

f - • ' 

: . . 

Model Ill 

,· .,:.•1 • 
,, •. ·· 2 

.. 3 
4 

,. 5 , : •• ' •.: 

• .• _.Tot:~l: 
Percent : 

Air -
2, ' 
8 
8 

1 
19 '• 
5(1 

Artillery 

4 
4 

11 

NGF - · 

1 , 
1 . 
3 
5 

' 13 

. . ' , ; "" . . . 

Ground Total 

l .. 3 
8 
9 
1 

9 .• . 17 . 
Io . 38 
26 100 

Table ·E-42 .sums up the attacks by source over time. Note in Model 
II! air accounts for 50 percent of the attacks, verous 31 percent in Hodel 

r 
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MOE. 13 . • The time from initial and subsequent target detection to 
target engagement ((irst· •round fired or release of ordnance by air) by 
t~rget type 'and by _.d.etection device • 
. ·. ' .~,. , . ,~ . , • : ' . .; .... 

. • ·l-Jhera T~bles ~1-40 and .R-41 • for MOE i2 indicate initial target 
detection source, and subsequent etrlke. Tables .1-43 and a-44 • 
below indiccte addition~l strikes made on initial targets • . in other vorda 
multiple strikes on ·th~ 1ame target . 

. • : Toble B-'•3. Multiple Strikes on Target•• by s · rite Source, Model I 

Target Previously Present 
ll~hou-rs) (I.n Nr) Hit Hit 

3 Tk Plat (39) Air, 2d hr Air 
4 Tk Co Hq (37) Air, 4th hr A:!.r 

Mee Inf Plat (30) Air, 1st hr NGl' 
5 ~ec Inf Plac (lJ.) Grd, 5th hr NGP 

Mee Inf Plat (30) Air, 1st & 4th hr Arty 
HP.c Bn Hq (02) Air, 5th hr Arty 
Mee Inf Plat (26) Air, 1st hr Grd 
Mee Inf Plat (30) Air. 1st hr Grd 

NGF, 4th hr 
Arty, 5th hr 

AT Plat (19) Air, 4th hr Grd 
Tk Plat (40) Grd, 4th hr Grd 
Mee Inf ~lat Gr.d, ltth hr Arty 

Total additional attacks: 11 

Table E-4~. Multiple Strike3 on Targets, by Strike Sourc~, Model III 

Target Previously Presf'!nt 

Time (hours) (Ln Nr) Hit Hit 

2 Mee ken Plat (45) Grd, 1st hr NGF 
3 Mee Ren Plat (45) Grd, 1st hr Arty 

NGF, 2d hr 
Mee Inf Plat (30) Air, 2d hr NGF 
Hee Inf Plat (31) Air, 2d hr Air 
Mort Btry (!1 •♦) Ai r, 3o hr Air 
Mee Inf Plat (5) Air, 2ri hr Air 

4 Mee Inf rla t (6) Air, 3d lar Arty 
Mee Inf Plnt (5) Air, 2d hr Ai!' 

Air, 3d hr 
i:ort Btry (44) Air, 3d hr Arty 

Air, 3d hr 
5 M"? c Bn Hq (2li) NGF, 4th hr Arty 

ME:! C I nf PJ a t: ( 9) Air, 2<1 hr NCF 
Mee Inf rlnt (26) Ai!', ·• 1st hr HGF 
Me e r.o Hq ( 29) Arty, 3d hr NGF 
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Target Previously PreNnt 
TiM (hours) (Ln •r) Hit Hit 

. ... · , ! Nee Inf Plat (8) Air, 2d hr Grcl 
: . ' Mec' Inf Piat (4) ' Air, 2d hr Grd 

Mee Inf Plat . (5) Air, 2d hr Grd 
Air, 3d hr 
Air, 4th hr 

Mee Inf Plat (6) Air, 3d h~ Grd 

', 
Arty, 4th hr 

Mee Ren Plat (45) Grd, 1st. hr Grd 
N!;F, 2,t hr 
Arty, 3d hr 

Mee Inf Plat (34) Air, 3d hr Grd 
Mer. Inf PlAt (35) Air, 31 hr Grd 
Mee Inf Plat (36) Air, 3d h:r t;rd 
Ml'!c Inf Plat (30) Air, 2d hr Grd 

NCF, 3d hr 
Mee Inf Plat (31) Air , 2<! hr Grd 

Air, 3d hr 
M~c Inf Pl.at (32) Air, 3d hr Crd 

Mee Inf Plat (27) Air, 1st hr Grd 
Tk Plat (40) Air, 3d h,:- Grd 

Total additional nttacks: 26 

DISCUSSION. (Tables E-41,, ·.E-45). Model I had 35 hits oil 35 separate 

target elements, plus 11 additional attacka, for a total of 46 tarset 

attacks. In Model III, 38 target ~lemcnte were hit at least once, with 

26 ndditional attackg madB, for a total of 64. Mode l I achie\•ed n. 
percent of the attacks made ln Model III. 

Reaction t l me - det ~ction ~o target attack - i s indicated below 

for supporting arms (~ir, NG7, ar tillery) f~ r the ~ct.al attacks made 

by Modele I and I I I. 

Table E-45. Ti~e f rom Det~ction to Attack, Model I, 
by Type Suppnrting Arms 

Time 
.. 
upportin& Arm 

to At t e.~k* ( mi n) Dcte .:::tion Air l1GF Artill ery 

0-5 11 
5-10 2 2 

lG-15 1 4 

15-20 1 1 

25-30 1 
35-40 1 
45-50 '2 

Total: 13 4 i 

• 19 tar . c t cl ern~n~s · • at leas t one. 

"' I 



. . 
.. ... . , •.' .. :. · . 

• "' ' ",. •. ·." • . .. 
, ',' •• l1 t .~ ••, 

,. ., I I ~•.• • ' • I • I .. • I J 

Note: Air - 10 attacks, 2 mins 
1 attack, 3 min 

each 

. , 
. .. · . 
.: 

-
1 attack, 47 min 

' • '· 1 attack, 49 min. 

~ .- 2 attacks, 9 ain ea 
1 attack, 13 min 

Air: 

HGF: 

3 attacks, 14 min ea 
1 attack, 1<: min 
1 attack, 26 min 
1 attack, 39 min 

mean 9.15 min 
mode 2 ruin 

mean 18.3 nin 
mode 15 min 

NGF -
• ! . ,. ..-. :' 

2 attacb, is min ea 
1 attack, 16 min 
l attack1 27 min 

Artillery: mean 17 .4 1lin 
mode 14 111.n 

Tablr. E-46. Time from Detection to Attack, Model 111 by Type 
Supporting Arm 

Note: 

Time 
. Detection to Attack* (rnin) 

Air -- 13 - l 
4 
1 
1 
"I .. 
1 

Art)! - 4 
4 

0-5 
6-10 

11-15 
16-20 
31-35 
36-4!) 

attacks, 
attack, 
attacks, 
attack, 
attack, 
att!'lcks , 
attack, 

attacks, 
attecl:o, 

Ai~: mean 5 7 min 
mode 2 min 

2 min ea 
3 min 
4 min ea 

6 n:in 
8 rain 

20 min ea 
31 min 

9 min ea 
14 min ea 

NCF: mc~n li.O min 

Arty: niea, ] 1. 5 min 

Su22orting Arm 
Air NGF Artillery 

18 
... 1 4 I. 

7 4 
2 1 
1 

1 
23 10 l 

NGF 1 attl\clt, 9 llin 
7 attacks, 15 mfo 
1 attack, 19 min 
1 attack, 37 min 

* 28 target P.lements 
hit at least c•nce. 

ea 
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MOE 14. The number of targets engaged by type supporting arm as a 

function of targ t range from the closest point of the trace of the center 
of mass,. o_£: .. tfle, .~o~ard. Blu~ infantry platoons at time of init~•l· ta~get 
engagetnent. ' . . . ' . ·' ·,· ,,.'' :!·, / • . .: ' .,. : '. . : ..... 

I ,••., f, , , I • •'; 

• ·'.Table · E-47. Range of attack. by Type Supporting Arm. Models 
I end III 

•, Target Range (km) 

0 · - .9 
1 • -1.9 

2.0-2.9 
3.0-3.9 

4.0-A.9 
5.0-5.9 

1).0-13.1 
16.0-16.9 

Total: 
Mean range: 

Target Range {km~ 

DISCUSSION 

O - .9 
1.0-1.9 
2.0-2 . 9 

3.0-3.9 
4.0-4.9 

7.0-7.9 
9.0-~. 9 

12.0-12.9 
13.0-13.9 

Total 
Mean range: 

Model I (19 _target elements) 
,, ' 

Air 
Supporting Arm 

ArtI NGF -
4 ( . 5) 2 c.s, . . 95) 

1 (l.O) 3 (2-1.0) 1 (1.0) 
(1-1.3) 

1 (2.9) 
4 (3-3.0) 1 (3.4) 1 (l.'7) 

(1-3.2) 
1 (4.r.) 1 (4.6) 
A (5.1) 
1 (13.1) 

_!, (16. 8) 
9 4 13 

5.5 1.5 1.5 

Hodel III (28 target elments) 

Sup:eort ing Arm 
Air 

1 (.5) 

1 (2. 3) 

2 (3. 3) 
9 (6-4.4 

(3-4.6) 
4 (7. 8) 
4 (2-9. 0 

(2- 9.5) 
1 (12.9) 
1 (13. 9) 

23 
6.3 

Arty 

3 (.5) 
2 0 ... 1> 
2· (2. 4) 

(2.9) 

1 (4.6) 

8 
1.7 

NGF 

6 (.5) 

1 (3.4) 
2 (4.6) 

1 (9.4) 

Io 
2.5 

. Model 'III · did achieve ;,ore target attacks a t gr.ester ranges by 
supporting arms. Principal difference occurred 1.n air attacks, where 
Model ·III a·chieved 1.8 tim..:?s as rna1 y os occurred in Hodel I. Note 
however . that the mean ranges differ for air by only 800 meters, for 
artillery by 200 met.crs , ~nd for NGF by 1000 meters. Figure E-8 
graphically portrays ttw rl 1Jla, 
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MO! 15. The change of target range frolll the trace of · the forward 
Blue platoons from time of initW detection to time of engagement by 
rangu zone at time of initial detection • 

. : 1j, . .... ,... • • • j • •• ,. • • • : •• ·1 . , 

. - • ·.' iigurea·. :E,.:.9 and: •x;lO below indicate for Model■ I -~ci ~II . bow . 
far ear~e:t elements travelled . toward Blue before being hit, meaaured ,.from 
initial de -~ctiM ranne . . On the Average Hodel I targets moved 4.1 kilometer• 

' •closer. t a -Bh ~~ z,ooitions. than did Model III targets,. before ~I bit. • 
Model I nTgets began to be hit after they had moved about 10 kilometers. 

' Model III ' hi t s mre .more ·,evenly spaced over range, and in fact · alaost 60 • 
percent (22/38) had been hit .before they had moved from 300 to less than 
10 ,k.ilometers. ,• Model IIi engaged targets earlier to a significant degree 
than did ' Model ·I. 

I . 

' 
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' • , • • I• • • .,., • . ' , : • . • I • • J •' • •" • ' ,. • 

~•f.• ' ' t, . ~ :~.:, ' { ,'; ·• \ f,l • . ,,, ._ ' • ·• • • • • • ••~ , .: • . "' I • • ~ , ' j, 

·.,._',.;·· j· • . :,: , .. ,.- · ,: . ·,:: i •- ;t ::.,•, ·::• ·· :· ,•::.: ::· ; ..... , . : •' :.••··!",'.. · .. . / / ·· :-:~::,,::::.: ·f •::,· ·.: ... :_ ,:::'·. _'J -:. 

'. '\_.,! . . MOE 16. The difference bctwee~ -the. t~tal number of detection8 and 

• j .. 
-. --number of target engagements, by typa supporting am (air, NGF, artillery, 

·: __ .: mortar) as ,a · ~unc;tion,of-,t'ange _fr~ -~ trace of the f~rward Blu• platoons • 
\ , i , _I • • ~' • , • •·•• • ' , , ., ~ •• ,• !1 t t. I 

,. 
l 
I 

• _: • ,.' :. In. Model I ·the:.ratio'•·between total att~cb by eupporting·· al'il& and 

total ~etections was 26/406, or 6 ?etcent. In Model III 'thia ·,atio was 

4 percent (41/9P.6). tn either case, detection capability was auch 

greater tho • cnpa:>ility to respond wich supporting arms. .Figures ~-11 

and • E-12 below give the comparison of detections and attacks for each 

model.· Model J.II did ·achieve nore attacks spread o•,er a greater range 

than did Model I . The t ables below give det2ileJ breakouts of detection 

and attack ran~cs . • 

Table E-1, 7a. Range of J>etection (tc.rn). Model I 

---Range 
Detec .: ~ 1 2 3 4 5 7 

. 3 .95 8 2.1 34 3.0 5 4.0 42 5.1 17 7.8 

17 1.00 1 2.3 1 3.2 1 4.2 17 5.3 
(' 1.10 6 2.4 ,, 1 3.5 21 "'. r-, 

18 .50 2 2.5 21 3.7 
12 1.30 3 2.6 

4 1.40 3 2.7 
· 11 1..'.i0 8 2.8 

4 1-.90 J.C) 2.9 
78 so 57 27 S9 17 

8 9 10 u 14 16 
- · -

6 8.8 . 26 9.7 1 10.7 17 13.1 10 14.0 26 16.8 
6 14.2 

26 14.4 

6 26 1 17 42 26 

Total: t,06 

Table E-47b. Range of Attacks (1cm) Hod0l I (19 target el,"ffients) 

~ge 
Supporting' .. _ 
Arm 1 2 3 {, 5 13 16 Total --
Air 1 1 4 1 4 1 1 13 

NGF 3 1 Ii 

A .. illery 7 1 1 9 
2~ 
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T:lbl~ E-~7_c. • Range of Detectf.on (km), Hodel !II 

8 9 10 

25 8.0 6 9.0 2 10.8 
17 9.5 
18 9.S 

25 41 2 

14 total 
. -:-

2 14.2 986 
18 14.8 

,I·, • 20 

Table E-47d. Range of Attacks, 

'-..Range 
Supporti~~ 
Arm 1 ?. 3 4 

Air 1 1 2 I) 

NGF 6 1 2 
Artille;:-y 5 2 1 

E-.53 

96 : 4.·2 
72 4.3 
44 4 •. 4 
61 , •• 6 : • .. 
35 ' 4~9'· 

11 

17 11.0 
6 11.3 

18 11.7 
;;i--

Model Ill 

7 9 12 

4 h 1 
1 

20 s.t> 
~ 5.2 
6 S.3 

.. . ,:_· 
,. ' 

30 

•. 12 

'\ 

··17 . 
. 17 

.. 12 
··2s. 

13 

~-2 . 
7.3 
7.4 
7.8 

6 12.4 9 13.9 
18 ·12~g 2· 1 13.7 

24 11 

(28 target elements) 

13 Tota,!__ 

1 23 
10 
· 8 
i+T 

· , •. 
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. MOE 18. Tfle. ·numt,er of targets· ~~aged by type supporting arm· (air, 
~lGP, ·nzt • llcry,· 111ortar) art a function ·CJf Ume. . •. • • ··:· . 

• I I.. \ • • • ' • I :, • ~ : • • 

f • I -,, ·, •• 1 ,. • 1 4 • • ,•' · ·,· • , : _ ', •, , I • , I j • • ,!, 

Figure r'-13 'bel<r-1 indica~es graphically · the ·compariacm 1>!. the 
supporting arms contribllt:i.on for Modelo I tlnd. III • • M~el III achieved 
1.6 tiaes as -many attacks as di<l Hodel I, the biggest .differences being 
in air and Nc:li' GUpport. By the end of the third hour 2.3 times as. many 
at ucks hnd occuTred in ?·!Ode! III, • compared to Model I. Nineteen tar­
get elements wnr.".l hit at least· once, Model I, and 28 were hit at least 
once in Model 1.II, by supporting ;1ms . 

. . ;.· ' 

I • • 

.. -
,, : 

., 
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MOE 19. ' • Tfle,. number of Red casualties and type of equipMDt loet •• 
a fu~ct:f:on o{ Ume. :, .. 

4
• _-'·. • • • • , • • • 

. , 
.. ; • Yigure E-14 ftelow. bldicatea the Rea amt Blue loua a9U t:IM. 

Results are quf.te cloo·e for both models. the greatly intreued STA 
capnbility of Model III did not Tesult 1n a sDilar increase in Red 
·1osses, 203 in Model I, 209 in Model III. However 2.5 times •• aany 
lo:;ses were. :1nL .icted earlier on Red, in Hodel III, than in Model I, 
prior to close-cO!llbat irt the fifth hour. 
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MOE 20. Th~ number of Red casualties and type of equipment lost as 
a funct i on of the dista.~ce from the trace of the forward Blue platoons. 

• • • t • 1 • k, ·f I I • ... ~ • ~ • t • ' I : • •• j I t ,I .,"'.I "• t: • " I 

Table. E-'48 belov -indicates . th• nUllber of Red: tuualtiu by range ' 
to the closest Blue positions. •. No great; difference• an discernible, with ' 
totals bei ng almost the same - 203 in Model I, · 209 i~ Model Ill. However 
in Model I more casualties, 73 percent, were in£1icted at cloae range, up to 
1. 1 k! lornet ers, than i~ Model III, where 39 percent were inflicted. • 

•• In .todel. I, half of the APC losses occur.red vithin 2 ·ldloaeters 
of Blue; no APC losses occurred at this close range in Model III, all 
being fairly well distributed out to 14 kilometers. And in Model III 
Red APC losses were almost double those in Model I (19 to 10). (See 
Tabl e B-49). 
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Toble E.49. Red Equipnent Losses. by Range to Blue 

-Tk · -I III 

o.o- .9 

-1.0:-1.9 11 12 

2.0-2.9 

3.0-3.9 

4.0-4. 9 

c.o-5 .9 

6,0-6.9 

i.0-1 ;9 

8.0-8.9 

9.0-9.9 

10.0-10.9 

11. 0-11 .9 • 

12.a-12.9 • 

13. 0-13. 9 

16.0-16.9 

Total 

2 

2 

1 

1 

14 15 
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1 

10 

1 

2 

6 
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. 
MOE 21,. ·The number of ·rounds reap.ecti.vely of morta1:,. artillery, 

and ·NGF expended ·per Red .c·aaualty, and pe~ unit and type ,of equ'ipaant 
1 • t' . . ,' • . • • • , . . . ' • ·, . ,: , ,., ' .' I ,' '. '.' , ' .• 

. • OS • · l I . I ) ' ' I. • • • • .. • . j • ,, • •• :, f • ~.. ' : ' ·, • .. ... t , 

• . .. ' ,! ✓ • ~ , I : : \ •,. , ,• • , \ : , • ,I • •, ' •, • •• • ,.. •: ,:•, • ' 1 • • • ::• : ~, : : . •..-: J (, ," \~ .. " , •: • , ~. • ',.\ ~ • 

Table 'E-50 bel~.1 shows' NGP and artillery rounds pe~ ~alty • ... • 
l·'ortarn, w~re incol'!)orated in the firepower calculations for "°4ela X: · • 

• . • • • nd III, r.eZlccted in force ·ratios in _ground combat • . Thar• are wide · ,. 
• vsr·.nnces in 3a'!1~-reoults . between the -Model.a ,_in ter.mt' , of r~da per . .' .. • 

• c~sualty. .But,· '· these differences ~uld not 'be .. tr?ced·'. .to. differences -:~ 
'in STA perfo'rm:mce. Rather, they stem from .differences in .target .. 
engagement decisions in the two iterations and the stochastic nat-· 
ure ·of casualty :assessment. There are. no significant findingo ·co 
be reported. in comparing Models ·1 and. tit, using rounds per ··casualty 
or per t ype eqiai.pment lost as a measure. 

of . • , 

• l 

' . 
Table E-50. 

.. ' 

NGF and Artillery Rounds per Casualty, Models 
I and III. 

Model I 

NGF and Artille!'.I - rdslcasualtI 
NGF Arty , -Hour Rda Casualties Bour ., Ilda Casualties - - - -

,' 2 ' . 80 0 0 
••.• ' 4 '. 

• 60 I 0 3 · u 0 
. 5 120 8 5 300 38 uo· 8 - m 38 ., 

' 
32.5 rds/casualty 8.3 rdR/caaualty 

Model III 
NGF Arty 

Hour Rds Caeualtiea Hour Rds Casualties -
2 30 0 
3 90 0 J 60 0 
4 960 2 4 2e4 12 
5 180 -2. 5 150 13 - 494 25 1260 11 

114.5 rds/casualty 19.8 rds/casualty 
,, 



. • . : · . : . -· • ·, • • , 

>). ::;r •• :_!:· .·:-r .:.-:~:·J~~. :,-.::\::-=~ ;.:•.-;:>} .:.·-.. .-/ . ~ I ,' 1, ... ,; i • :.:.. • ~ .-

;_~ / _i" ; • ~• _l•~~ > •,,"' , · •,! . ~, , ,: • ,· -':· ·: .:f.' 1 ' : ,J .. ... : . , ~- .,._( ,· · ·· ~ ... 
• f • • , • :·♦ 

1 
I " • • :, ' ... .,. / : • I I :i •• 

' ' , I • ,; • • I ' • • - I • ._ • • I 

Objective 3. ' To evalu~te .the relative ·ca~ao1lit; of the two ciuldidate 
forces to engage the enemy in close combat utilizing direct fire weapons 

;organi'c to ;th~ ·infaritey ·battalion.· · • . •· , • · , . . . . . . . . .... ;~ \ ,. . 
·• • • I 1 • • • • ~ '" , • • J •, • l • j I J 

••• , ••. lfOE '22·; · .. A •compa~i~~h -o'f the: ful! ~~f~gth":-firepower·:·~vailab1~ . 'to : '.· 
the Model I and Model III battalions (small arms firepower scores, 
antiarmor; effectiveP,.~so, mo~ar effectiveness) ·. • : . • •• :·: " 
. , . 

Discussion. A.lthough the Model .I .battalion had foutteen ·pe(cen~ lliore 
strength than . t he Hodel -II_I battalion (1231/1080) the firel'ower sco.re 
for Model l: was .4·. 52·, for the Model III battalion,' 10. 82. :Difxerences 
were primarily- due to the incorporation of the small aut011atic weapon 
in Model 'rrI (equi valent to th~ M60 machine gun) and to the incorporation 
of 12 irnproverl 81mm mortars, 6200 meters range,'versus 8 .mortars, 4500 
met ers r ange Hodel I. 

Antitank firepower was also increased in Model Ill with 12 DIAGON 
trackers and q 106nun recoilless rifles, versu6 8 106mm recoille8s rifles 
in Model I. The DRAGON achieves about a 35 perc6tlt increase in hit pro­
bability over the 106mm recoilless rifle at 1000 meters. 

C' -62 

..... --.. . - - - _., ...... _ __ ·· -
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1
,, , ,) : ,( ,.' . . .':'•.' :,\: •. ~~ ...-~: ' .. :·.: .:; .": :~ ,-: .~.• ;:.,, ,i : :.,.:· ~:;.:;1, • . , .. . , . ; ,, ,: • .. , .• , .. ' •• , · ·. · • ... · 

. I •,,.,,• ,? ,.~· . ..... ::r·,..- : ·, :~,'!--:.;.-,.,i ."·•.:·.~,,., . .. ~ ... ,.'f ' ·":,~' · -.::i ···· ; •, .• ·:· :.,.,: :' 1 -;.• · ·• ' ,. ·!· ~·.,-/ -.J ·\ · :.
1 

.. ..-.. ,.1':\;'. ··: t-~··;,,, .. 1..., ~. :~ . • , •. • 
~';.. .~ ., , ,; J .. ,: ·- , ~, ·- ' '" .• ;..:, .. .. •1')~ ·•\ ~ ... : :, -~ l :·· .. ·t ~:. ~,. _,,.\. ·/.,:1- •/ ... ..,, ;,, ( ·.:; ,; ,:~... . ." t: t ,, J f

0 

1·; • .. ,•t'/ •. '1·&,.., ; f I ,,(: .. ·~ . . • . ... 1.; , : j 1 ' 
1 , I' :•• I ••;• ," t o •► , •, • , •• ,, , .. •1• · •'• '~' • •·••, •• ,,,• , • 4• ·• • .... • ,' • ::~ • ,.;:~, ' ~ ~;''r,,.• .• · • , .. ,1:; , 11 ,, .•, , • .. ~ ... , .. 1,," _.,,.!'t1L. t fo,1 ; , 

. Ii ~, . •n1e ratio of.• th~ pefcen~age o~ Red losses to ~• peicentage·' . . 
of »lue losaes frpm commericemenr of close cabat t o termination of close 

· , ,,., .. 

. , '. 

: I 

. . combat, .attributable _to _or~c; f~repower, -~~ • . _func~~on of atrength, at 
• .. •,"the: t:f.me of .comenc.ement of ·c-.loae.:·coilbat: • . , -... •. I . ·;,(:.~.-::>, .; _., ,. ,:· . :•,,• ;._..., , .., ._ ·,; '. -:.: .. . / 

I ••,• I' ' , :- ', ,• •' ,' • .• • '· . .. ,.' J ' •• .:. ,_',', • : .·• , • •_.•;.:.:.:. =•.: :\: ;~ • ~: :••,• ► •:•.": . ~ :. •. :.!~, 

Th~:- l°oss rat:io' is .reflected . in the table below~ · ·./~--~:: •• .. _.;; •• 
' . . ... 

I • • "l' • • I •• • • • • • • 

Table '.)7.-51 •. ·Loss Ratio~· ·Red 'to :Blue; f~ 'Orgardc_ Fir~r-;-" -: ,,,,,' . . 
,,) • • • • ~• • • • • I • , • ' :.. • • • • 

• • .... • ., . .. i. • • "' • • .. ' : ,r ... . , ; 1• . ·" 

.: . .. • . , . . .. : ' ' •••. ~ · ~!~ - : .,~ .. ' : :· · ,.: ..,_ ··.: :.~: . '.·, , ' ,. ·:· , • •• 

• ' : . · : · Model t : 1
_ ••• • • • ~1 ·111 . ' • • · • ' . .{.' • . • .•• --- 1 ____ • 

·, · ... , · ... ,: ·.: • · . · ' • ... _,- • ... · · Red · . Blue . . • Red ·. • Blue: 
Str~ngth ,: s t~r t . ~lose ·comb~t: : 1521: : ··.: .' 1869 .-: . . •. \ 1.458 ·, .. ; .. ,, .. '.: '.·. '·:iJii, 

. L~ss, gro,nd ,cotclj~t: ·.. :,: . • 89 ···'. :36 . . •. • .. • : 60 . ,' .\ :::; :·.~. 42 • 
• •· 'Pe .. ~ent loss: • ·.(89/1521) • (36/1869) •. (60/14,58).:· ' · .. (4211779) 
, . • . .... ,.· : 6% • 2% • 4% • · .. 21· ., 

..... '._:.. • ·Loss ltatio: '· : -: .. •. ' 6/2 " 3/1 ,;red/blut . 4/', ·• 2/1,' Ted/blue 
• ' ' : •, • ,, • •. • ' ' • • : ; • • r • ' ' ,• ~ ' • ~• i ) " ' . ' ' . 

Discussion~ At the start of the close combat phase• beginning of the 5th 
hour of combat in .each game ~ -lead:ln& Red. elements were· beateen· 1.0 and 
1.1 ~ilometcrs from Blug positimA. Red tota1· 1ooses were-approximately 

. .. th~ same ::r.n ·ench game (203, Model I; 209, Model -III), In .· the Model I _ •. • 
• • iteration close combat w11s aeaeoaed in two . separate but ·atmultanl!oua .. •. • •· • 

·: . ·i,attles;· in ~fod~l Ill, force disposit::r.on was such :that :the : confrontati.GQ 
_P conld be Bsser.;sed . ~1\ oi:ie battle. . Close ~ombat • assellslllfflt was , terminated 

after one hour in the · case of .Model I and 1/2.hour :ln the .case of Model III. 
Game results, uith respect to number of Red cRsualtiee -inflicted during . 
close combat, tend to suggest that Kadel I dominated Model' III, · -' In fact, 
however, the opposite is true. Against Model I Red had .a ·probabili'ty of 
success · of 0.93; b~t, against Model III had only .o.s, probability of 
success d,~e to the superior firepower scores of !'.odel Ill .(2.4 .times 

,'gre!lter tlian i-todcl 1). • In detei:m! ning the battle outcome · the random. 
·number ~rawn for Model i11 ·had Red winning; but, in the Model I -~teration 
a .random number ·1n the rare ·event category was drawn and Red did not win 

•.ill' one of the two battles. , 'l'his raYe event coupled with ~he ,shorter time of 
close ~ombat assessment (or Model III accounts for the greAter number. 
of casualties· i.nflict~d by . ~todel I. 

' ,:: - ·--· ---·----
, . 

::-.:., 

. • ,. r~.blti E-52. Loss Ratio, Red/Blue, Close Coabat 
• ' l . 

·, , 

I 
C '• I , • ~ • 

. . 

. Model 1 
.. Red Loss 89 2.s 

· ----.......... - -a:-• .Blue Loss • · 36 1 

Model III . • 
60 • 1.4 
42 ' : ~ -

• • I 

Discussion.' · Aa_ noted under MOE 23 above Red losse~ were 50 percent greater 
in close combat · (5th hour) in M~del I then iri·MOdel III. · Total led loseea 
to Blue organic firepower werciJ (.47) • Model I and~ (.29)·. All other 
Rad losses were attributable to supporting arms in eacn game - 53 percent, 
Model I and 71 percent Model III. 

E-63 

... ... .. r· -: - ·.-. 
• •I I 
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'MOE 25. · The' numf>er of tilles Blue attacked aucceaafully or Red attacked 
unsuccessfully ·relative ·to the total nuaber of ground cOllbat ••••1111e11ts. . . . . \ . . . , . • 

' . 

Discussi on. There were .two· ·ground ·combat assea~ta, Model I, and one, 
.Model III . Red was success£ ul in one in Hodell I, one in Model Ill, and 
was wi~hin .300 to 500 meters of Blue at the end of the fifth bouT. 

~roE 26 . ·Prcbebility of Red success at start of close combat. 

Discussion·. Probability of success is a function of force ratio, bued 
on firepower scores·. In Model I, force ratio was ,¥ (R)) with probability 

.of Red succes~ . 93. In Model III force ratio was !.:,!!(B CR), with 
probabili ty of •Red success .·SS. 1 . . (B) 

. .. . . 

Thus, l.fode l 1 I clearly dominates Model I in close combat potential. The rea­
son is the superior firepower scores of Model III, accruing primarily from 
the improved 81m mortar and-the squad automatic weapon. 

E-64 

• 1 • 
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0bjecti•e 4. To evaluate the relatift caial,ru-cy of the t110 cadiata 
forces to accomplish th.a assigned alialan. . • . 1 ,: , • . . 

'· • • • • • • • • , • .! • .. .,, •• .· ... ... • : 
• ' • 0 ... 1 • ~ • • • ,: ; o I I o • • • • I 

M0! ' 27. t:_at io -of';Red casualtiu, and· type equipMDt lo■t~, :tc,;.11• 
caC"uolt 1es nnd equipment loa,t; &!J. a function of di■tance f1'.'0la a trace 
of the fonrard l ue [llatoona. • . , .•· . . '"• .: , ·.• 

.. ... ., , . .. --
D o·~usnf tm. !'.:.~, le E- 53 below indicates casualty rati;■ , '1ec1 to Bl~• 

• I 

as a f~cticin u center of mass di~tance 1ted to Blue, over t~ • . Essent­
ially tho data t e ar out the point previously made that Model 111 1 with 

• gt:eRter orr,ani ~, close-in firepower available than Model I, vu 1n a • 
more ·t ovorable position·. to withstand RP.d attack wh.m the s- ended. 
Red at this point had only a mar.ginal force-ratio, superiority 14 2/1 • 
Model III, ·versua 5. 3/1" Model I. In Mv,del III the ~d force had been 
attrited mor~ neverely throughout the game, wbereM in Model I major 
attrition occurred in .the last hour. • ; ... 

. . 
• • In both gam~s, 80 per.cent of Red tank. ·loasea occurred within two 
kilometers of Blue (Tab!a. E-49). Losses were approximately the •-' · 
for Red in each game U4, 15). Blue lost all tanks, (5) , . Model I, three 
tanks, Mc,del III. Red APC losses however show a difference in Blue 
effectiveness. In Model I, ~lue ·destroyed· 10 APC's; in Hodel III, Blue 
destroyed 19 APC's. Also, in Model III all APC's were destroyed at greater 
than two kilometers range from Blue; in Model I only five APC's were • 
similarly destroyed (see Table E-49). 

' . 

·. -

.. 

Table E-53. Casualty Ratio, Red to Blue, as Function of Range 

Model I 

Time (hrs) 

1 
2 
J 
4 

. : 
s 

Time (hrs) 

1 ; 
~· 2 ., 

3 
· 4 I· 

·s 

Distance 
Red Center of 

Mass to Blue (km) 

Red 

11.5 
4.7 
4.7 
2.5 
2.0 

Model Ill 

from Blue (km) 

15 
6.5 
6.3 
2.8 
2.0 

E-65 

Casuslties (R/8) 

18/0 
23/0 
4/4 

18/43° 
140/65 

Casualties (R/B) 

17/0 ~ 
43/0 
53/0 
14/13 
82/70 

Ratio (R/B) 

Ind!terminate 
Indeterminate 

1/1 
.4/1 

2.2/1 

latio (R/1) 

Indeterminate 
Indetefflinate 

• Indeterminate 
1.1/1 
1.2/1 

•• •II 
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. . 
MOE 28. Ratto as above, as a function of time. 

Dtacussion. :: Table' E-54 .belov .indicates ·lo'ss ratios over .time~·, . . . ·' ,. ;· 

. ' 
Table E-54. Ratio of Losses Over TiJ!le 

~ 
·t:tme (hri) . f; .' 

1 2 • 3 4 s 
L ' 

I III I III I III I III I III 
R~~ Loss 18 17 23 43 4 53 18 14 140 82 
Blue Los9 0 0 0 0 4 00 43 13 65 70 
Ratio Indeterminate 1 Ind . . 4 1.1 2.2 1.2 ·.,,, 

' , I 

. • MOE ·29. r.ate of Red advance toward its objectiv'!. 

Discussion. _Table E-55, below, indicates Red rate of advan e toward Blue. 
In each game Red began his deployment of tvo mechanized battalions from 
march column d1,ring the first hnur, then achie,1ed bis fastest movement 
during the SP.cond hour during t~e move to attack positions. Movement 
slowed 8!'; Red closed on the Blue force (4th and 5th hours) after leaving 
his attack positions. Center of mass of Red at the start was 21.6 kilo­
meters fr01!1 Bl ue. OVeraJ.l rate was 3.9 kilometers per hour, Models I 
and III. 

Table E-55. Rate of Advance, Red Toward Blue (km/hr) 

Center of Mass 
Movement 

I 

III 

E-66 

1 

5.4 

6 .6 

Time (hours) 
2 3 4 

11.5 

8.5 

0 

. ?. 

2.2 

3.5 

5 

.s 

.8 
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1. FINDINGS

' !• Nature of Game« thla gaoe pitted a Narine Infntry* biittall6a‘ agalnat 
a one->battalloa nechanlzed force. Prior to gane start the Blue battalion 
had been pursrilng the withdrawing Red force and had stopped on an interim 
objective to reorganize to continue the attack. Game play began at 2000 
hra F.s Red hro!ce contact and commenced his withdrawal to his next defensive 
position, 60T3 five kilometers distant from the Blue battalion. One hour 
later Blue cerr^enced a dismounted attack with three companies sbreast.
Within six hours Blue closed on the Red position and close ccabat commenced. 
Ambient Illumination was quarter noon and rainfall did not occur. The 
game ended at the end of the sixth hour for Model III and the seventh 
hour for Model I: an additional hour of close combat was included in the 
Model I Iteration.

2. Findinas:

a. Objective 1. The relative capability of Models I and III to 
perform the functlonsof combat surveillance, target acquisition, target 
locaCiAn and target designation.

Model III demonstrated a greater capability to detect targets.
Two measures capture the essence of the comparative performance: (1) Surveil­

lance Coverage (2) Percentage of total targets detected as a function of 
time.

(1) Surveillance Coverage. The table below displays the marked 
difference in coverage that accrued to Model III from the greater radar 
capability. It should be noted that neither battalion employed all their 
radar assets (III used 5 of 16; I used 2 of 8). The reason was lack of 
need for coverage of the rear and the narrow battalion width In attack 
posture. Also, due to the narrow width. Blue learned in the first 
iteration (Model III) that only two medium range radars were needed. The 
real advantage accruing to Model III, then, iras the longer ranges of its 
radars, not the nusber available.

RADARS USED AREA ONDQl 
SURVEILLANCE (KM^)

PERCENT AREA COVERED 
(KM )MODEL MRR LRR VISIBLE

I 2 14 191 2.7

III 3 2 157 29* 45.5

Table F-1

(2) Percentage of Targets Detected. The table below gives the 
percentage of targets detected until close coid>at cwsnenced. Game resolution 
was at platoon level; 25 platoons constituted the Red Force. Model III was 
superior in every period, especially tl.e first end fifth hours. It is also

F-1
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significant to note that thia greater perfonaance ia directly attribut~ble 

to the new radars and E/0 devices of Model III. Tabla F-26 of Section 

Ill t·eveala that the radar• of Nocle1 Ill detected 11 -,re tar•u than 

Model I (13 vs 2) and 1/0 devices 4 ac,re (8 vs 4). 

~ 
I 

III 

PlllCEIITAGI ~f TAllG!T ELEMENTS D!TICT!D 

Table P-2 

1 2 3 4 

48 24 12 04 

92 28 24 24 

5 • 6 

0 04 
40 -

. 
b. Objective 2. The relative capability of the two Modale to enpae 

enemy forces utilizing supporting ams. 

There does not appear to be any aignificant difference in ■upportina 

at'll8 performance that is correlated with STA perforaance. bther, the 

differences that do exist in the perfonaance Masure■ dealina with target 

engage•nt (Measure• 12-18 of Section 2) can be traced to var1in1 llue 

tactics between the two iterations. And, it could not be reuonecl that 

these changes should have occurred based on different ~ature of the Modele 

only. If, however, artillery were .,re effective against fleeting mechanized 

colana {a& determined by the LFWG mdel) Model III would have prob11bly 

dominated in target engagement performance. 

c. Objective 3. ' The relative capability of the tvo Modale to engage 

the enemy in close combat. 

Model III was 1uperior to Model I in close coabat perforaance. 

Model III had a probability of 0.5 to succeed coapared to 0.3 for Model 

I. But, this iftcreued urgin is priaarily due to the auperior firepower 

scores of Model III and not STA ayatea coaparative perfor.anee. It ahould 

be noted, however, that Model III vaa able to apply 72% r,f ita Teu1D1ng 

force against Red. in the first battle while Model I applied only 32% of 

its remaining force {aee para 17, Section 2). The r~aeon was that Model 

III was able to detect and thus fix all Red c011paniea while Model I had 

not fixed one of Red conapanies prio1· to close combat. An additional hour 

of close combat was included in the Model I iteretions to allow all forces 

to f!Dgage. 

d. Objective 4. The relative capability of the two Model• to acco;.apliah 

the assigned miHion. 

At end gaae the led t o Blue casualty ratio sli1htly faYOred Model 

1 (0.8 to 0 . 7). However, had t:.ile gae continued, Model III would haw 

undoubtedly dominated :~ cl because of its superior fire power score. 

(See para 17, Section 2). 
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11. PDPOIMAIIC! M1ASUUS 

1. Measure fl. The nUllber of tar•t cletectlona u a function of diatmce 

between the target and the aource of detectian. 

The table below gi•e• total data. See Table P-28 for brukdovn 

by sensor. Air detectians are not included sine it vu inf-ible to 

measure the sensor range. 

DETECTIONS VS SENSOR IW«;E 
TahJ,i P-l 

~ OS R~ I I< R<2 2<Rs3 3<R~4 4CR~ J: 

I 2 6 0 0 0 8 

III 2 11 4 5 1 23 I 1 • • 

C<JlmNT: In each case the greatest nuaber of detectiona occurred within 

t he range band 1-2 km. However, Model III also made a aignificant nUllber 

of detect i ons beyond thia band whlle Hodel I did not. This is directly 

attributable to the longer range capability of Model III radars. 

2. Measure #2. The number of target detections u a function of the dis­

tance between the target and the center of mus of the Blue infantry 

platoon closest to the t ar.get. 

The table below gives total data. See Table F-27, for break.d~ 

by sensor. Air detections are included in this meaBure. 

--:
~ 

L 

I 
111 

DCTECTIONS VS RANGE to BLUE 

Table F-4 

O! R ~ I I < R ~2 2<R ~3 3 < R~4 

0 1 3 3 

l 17 1 6 

4 < R ~5 ·I 

1 11... 

2 27 -
<!ME. r : Again, the gre&test number is at t he 1-2 band. HowevP. r, Hodel I 

docs m ke a signi fica nt nu111er of de t ect t ons be ond that band, primcarilv due 

to the incl usi on of air in t his ~~a urc. 
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3. Measure H 3. The nu~h~r 0f target detectioas marle during each hour of 
game play. 

'lbe table below gives total data. See Table F-26, for brealc.down 
b; sensor. 

~ L 1 

I 7/40/12 
III 12/86/23 

%* I ,.a 
III 92 

DETECTIONS VS TIME 
Table F-5 

2 3 

2/3/6 3/6/3 
4/4/7 2/4/6 

24 12 
28 24 

4 5 6 

1/1/1 0 1/1/l 
7/14/6 2/9/10 -
04 0 04 
24 i 40 ... . , 

I 

I 

I 
I 

I 

14/51 ~ 
27 /12_7 

- l -
Table Entry• #De ectionb/htArget elements detected/#different elements 

* Entry i s percP.ntage of total population of target elements that 
were detected during hour. 

COMMENT: Hodel lII is clearly superior to Model I, not only in the number 
of detections but, also, in the percent of target P.lements detected. 

4. Measure H 4. The cumulative number of target d~tcctions as a function 
of time. 

The tabl bl w gi~es total data, see Table F-30 for breakdown. 

~ --MO 

I 
Ul 

Ctn1ULATIVE DETECTIONS VS TIME 
Table F-6 

1<1 T~2 I TSJ TS4 

7 9 12 13 
12 16 18 25 

~.) TS6 

I 13 14 
I 27 -

5. Measure H 5. Th numbe r of taY ct c lernents being t racked at the end 
of _ach hour. 

~~ D L 1 2 3 4 ! 5 

I 4 2 1 
t 

0 I 0 ,._ 
6 7 s . 8 1 Ill 

TFI J f- 7 

I 
I 



6. Measure# 6. The percent of target elements within specified zones 
being tracked at the end of each hour. Zones will be established as a 
function of distance from trace of forward Blue platoons. 

---BANGE 
HOUR ------

1 
2 
3 
4 
5 

~ L A B 

I 
III 

100 0 
100 10 

A: O~R!i3 
B: 3<R~6 
C: 6<RS:9 

I 

4 
5 
7 

20 
22 

1 
C 

0 
0 

TARGET ELEMENT DISTRIBUTION 

O~R~3 3<R~6 6<RS9 
III I III I III 

4 20 20 1 1 
5 9 19 1 1 
7 18 18 0 0 

20 5 5 0 0 
25 3 0 0 0 

Table F-8 

PERCENT of ELEMENTS TRACKED 

,, 
3 4 5 ... 

A B r, A B C A B C A B -

i I 

40 0 0 I 14 0 0 0 0 0 0 0 I 

t.O ✓. 6 0 57 05 0 40 0 0 I 04 0 

Table F-9 

-~ 

C 

0 
0 

7. Measure U 7. The me an and we<lian dis tances between target s being t r acked 
and a tra ce of forward Blue plato0 sat the end of each hour. 

Model I: 3 dRta points; x = 1. 7 km, m~dian = 1. 5 
Model III: 12 data points; x =- 2 .5 km, median= 2.4 

8. Measur . fl 8. The pe rcent of de tections a.s a function of the detection 
s ource. 

Table F-10 

~ I I I 
l- ~RR LRR MREO LREO AR AV 

I 14 - 29 - 21 21 
III 37 11 15 15 11 04 

COMMENT : Consistent with Gc1JT1e 1 we. note that air accounts for a higher pro­
portion of detections in Mode l I than Ill. 

9 . Measure # 9 . Th~ mean and n _ui an of tJ,c difference between the reported 
and actual target l0cati.1 ns fo r 11 targcc s tracked at the end of each hour. 

GV 

15 
07 I 

Assessment model \ · 2 s . o t s u ffj cien tly prec isf:! to permit valid comparisons. 
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10. Mensure I 10. Area under surveillance by STA devices and percent 

visible. 

RADARS USED AREA UNDER PERCF.NT AREA ~VERED'I 
MODEL MRR LRR SURVEILLANCE (km2) VISIBLE (km ) 

I 2 - 14 19% 2.7 

Ill 3 2 157 29% 45.5 

Table F-11 
COMHENT: This marked difference in area covered is the hasic reason for 

the greater detection capability of Model Ill shown in previous measures. 

11. Measure# 11. Additional area covered by unattended ground sensors. 

TOTAL 
MODEL ff STRINGS 11 SENSORS 

I 2 8 

Ill 2 8 

Tahle F-12 
COMMENT: The UG~ were aerially - emplauted to the rear the Red battalion 

to detect reinforcements. No det ections were made. 

12. Measures 12-18 consider aspe cts of target engagements by supportirig 

arms and are best dealt with in a combined fashion. 

! 

I 

The tables below summarize the more detai~ed in formation o( Table F-35 

Secti c III. 

NUMBER of STRIKES 

~ ARTY NGF AIR 

I 6 6 3 

III 9 10 9 

MEAN ELAPSED TIME: DETECTION to STRIKE (Min) 

AFJ'I 
MODEL ARTY NGF AIR 

I 23 I 24 I 24 
III 47 I 48 I 22 I 

Table F-14 



COMMENT: The time disparities between the Models are not correlated ~~th 
either comunication processing times or weapon response times. Rather, 
they refl~ct the decision not to fire immediately on fleeting targets. 

STRIKES by HOUR 

~ ARM 1 2 3 4 s 6 7 

I 1 1 0 0 0/1* 1/1* 1 
ARTY 

III 2 0 2 1 2 2 -
I 1 1 0 0 0/1* 1/1* 1 

INGF : 
III 2 1 2 1 2 2 '• -

I 1 1 0 0 0 0 1 
AIR . 

I III 1 2 2 2 1 1 -
Table F-15 

* Second number is preparation fires 

13. Measure# 19. The number of Red casualties as a function of time. 

The tables below give aggregations. See Table F-36 for breakc'own by 
support i ng a~ms. 

RED PERSONNEL CASUALTIES 

~ L 1 2 3 4 s 6 7 . 
I 10 11 0 17 6 22 25 

III 12 12 15 11 13 25 -
Table F-16 

COMMENT: Greater number of casualties caused by Model I attributable to 
longer combat time . 

RED MATERIEL LOSS 

~ MODEL 1 2 3 4 

I 
III 

1/0/1 1/0/0 0 . 0 
1/0/0 3/0/0 2/0/1 1/1/0 

Table F-17 
ENTRY: APC/Wheeled Vehicle / Tank 

*: Artillery Cannon 
C0}1MENT: All losses caused by Air 

F-7 

5 

0 
0/1/1 

6 7 I 

0/1/0 1* 2/1/1 
2/0/0 - 9/2/2 

I 

91 I 
88 
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14. Measure I • :w. The number of Red casualties as a function of aeparation distance between Red and Blue. 
•• "" J . -

., cmlJLATIVB RED . ~UALTIES VS SEPARATION DIST 

~
m) 4· 3 2 1 0 EL • 

. 
I 21 21 38 44 91 III 24 39 50 63 88 

Table F-13 
00MM!N'r: No significant difference that is correllated with STA performance. 

RED MATERIEL LOSS 

. 

~
T 4 3 2 1 0 

L . 
I 2/0/1 2/0/1 2/0/1 2/0/1 2/1/1* 

III 4/0/0 6/0/1 7/1/1 7/2/2 9/2/2 
Table F-19 

ENTRY: APC/Wheeled Vehicle/Tank * ARTY Cannon 

15. Heaaure # 21. The number of rounds respe~tively of aortar, artillery and NCF expended per Red casualty. 

RED PERSONNEL CASUALTIES 

ARM II CASUALTIES II ROUNDS ROUfl);i / CAS 

ARTY I 20 380 19 
I II 15 600 40 

NCF I 7 860 1:3 
III 27 1170 43 

Table F-20 
COMMENT: The differences here could not be traced to differences in STA perfomance; but rather, to differences in target engagement decisions in the two iterations and the stochastic nature of casualty assess11ent. 

16. Measure# 22. A comparison of the full strength firepower available 
to the Model I and III battalions. 

FIREPOWER 
Ix MODEL SCORE 

I 4.52 2.4 
III 10.82 -

F-8 



COMMENT: Although Model I had 13% more etrength than Model III 
(1231/1090), the firepower score for Model III ia 2.4 time• greater 
than I. · Thia significant increue is primarily due to the incorpora­
tion of :t~e small automatic weapon in Model III (equivalent to the 
M60 machine gun) and to the incorporation of 12 improved 81.ID mortars, 
6200 Deters range, versus 8 mortars, 4500 meters range, in Model I. 

17. Menaur~e 23-26. These •••urea deal with upecte of cloae com­
bnt that are covered in the following tables. 

GAME II 

CLOSE C(MBAT RECORD 

FORCE 
REM/,INING FORCE FIRE POWER FORCE PROBABILITY 

MODEL INFANTRY* APPLIED ** SCORE RATIO B/R OF SUC~ESS 

R 405/88% 155/38% 6.19 
"I .33 .30 

Battle B 11.52/94 ~ 363/32% ~.03 
l 

Ill R 381/83% 304i80% 11.98 
1.0 .50 

B 9S2/92~~ 711/72% 12.34 

Battle I R 39-J/87% 151/38% 6.14 
2 .33 .30 

B 1123/91% 343/31% 2. t)J 

Battl I R 399/87% 399/100% 7.13 
3 .56 .30 

B 1112/90% 1112 / 100% 4.0 
* Percent of Game Strength Table F-22 
** Percent of Remaining Force 

COMMENT: Model I was invol ved in two hours of combat while Model III 
was involved in only one hour. The reason was that when close combat 
commenced Model 1 had not yet fixed one of the Red companies; Model III, 
on the other hand, had fixed all Red companies. 

18. Measures 27 and 28. Ratio of Red to Blue casualties as a function 
of time anrl separation distance. 

F-9 
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~ Ml DEL 1 

1 1.0 

Ill 0.3 

RATIO of PERSO~"NEL CASUALTIES (RIB) 
vs TDm 

2 3 4 5 6 7 

0.9 0 * 0.5 0.8 1.4 

0.4 1.0 " 1.3 0.5 -
Table 'F-23 

I 

0.8 

o. 7 

*: Indetenn1note, divisor is z~ro. 

COHME'NT: Model I shows a slight mar gin over 111. However, if cloae COIi­

ba t had co i nued until culmination, Model 111 would have probably 
surpass~d M del I b cause of higher f irepower score. 

19. R, t e of Blue advance toward objective . 

SEPARATION DI STANCE vs TIME 

~ 
' I 

I 

M 1 2 3 4 5 6 .. 

I 4. 7 4,7 3.6 2.5 1.4 CLOSE 

H I 4. 7 4. 7 3.6 3.3 2.2 COMBAT .__ 

Table F-24 

DISTANCE ADVANCED vs TIME 

~~ L 1 2 3 4 5 6 7 

I 0 • 1.1 1.1 1.1 1.4 o.s• 0.1* 

III 0 1.1 0 . 3 1.1 2.2 0.2• --
Table F-25 

* Close Combat 

COMMENT: The difference in advance rate was caused ~ya tactics change 
in the two it r a tions . In the th ird hour Model I by-passed a combat 
outpost wh ile Model III did not . The greater a<lvance rate in the fifth 
hour by Model III wm; o cas ioned by the use of illuminating flares. 

i' -10 
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~ SENSOR 1 

I 2/12/12 
~ I II 4/29/23 

-I 
ILRR III 2/17/17 

I 2/12/12 
MREr, III 1 / 6/6 

I -
I I 

LREO II I 3/19/17 

. 
I /12/12 

AR III 1/11/11 

I I 0 
AV III 0 

I 1/4/'· 
GV III 1/4/4 

TOTAL* I 7/40/12 
Ill 12/86/23 . 

I 48 
I%** III 92 

TABLE F-26 
DITECTl~ RECORD 

2 l 4 

0 0 0 
l/3/2 0 3/6/6 

- - -
0 0 1/2/2 

1/2/2 11212 o l 
0 1/2/2 2/4/4 , 

I 

- - -
0 0 1/2/2 

I 
l 

s 6 

0 0 
0 

- -
0 -
0 0 
0 -

I 

- -
0 -

0 1/2/2 0 
~/~/9 

0 
0 0 I 0 -

I 

1/1/1 0 l/~/1 I 0 1/1/1 
0 1/2/2 0 

0 1/2/2 0 0 0 
1/1/1 0 0 I) -

2/3/6 3/6/3 1/1/1 0 1/1/1 
4/4/7 2/4/6 7/14/6 2/9/10 -

24 12 04 0 04 
28 24 24 40 -

TOTAL 

2/12/12 
10/38/31 

-
3/19/19 

4/J.S/16 
4/12/12 

I 

I -I 
I I 

I 4/21/19 

3/14/14 
3/20/20 

I 3/3/3 

l 1/2/2 

2/6/6 
2/5/5 

14/51 
27/117 

-

TABLE ENTRIES: No. Detections/total No. target elements/No. different 
target elements 

i 

I 
I 

I 
I 

I 

•:No.of different target elements are derived from the detections made 
during the hour and the carry over target clements that were being tracked 
at the end of preceding hour. 

**: Entries-No. different tgt el em nts detect~ 
Total No. of tgt element 3 (2S) 
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TABLI P-27 

DETECTIONS VS RANGE TO CLOSEST BLUE URIT 

~
RANGE O<R~I 1<R~2 2<R~3 3<R<4 4<R~s TOTAL % s (km) -

MRR I 0 2 0 0 0 2 15 

III 1 5 0 4 0 10 37 

LRR I - - - - - - -
III 0 2 0 1 0 3' 11 

MREO I 0 4 0 0 0 4 28 . 
III 0 4 0 0 i 0 4 15 

LREO I - - - - - - -
Ill 0 2 1 1 0 4 15 

I AR I 0 0 1 2 I 0 3 21 

III 0 3 0 0 I 0 3 11 
I 

, 1 AV I 0 1 1 1 
I 

0 3 21 

III 0 1 0 0 0 1 04 

) . GV I 0 0 - 1 0 I 1 2 l5 

III 0 0 0 0 2 2 07 

TOTAL I 0 7 3 3 

I 
1 14 

-
III 1 17 1 6 2 27 

I 

% I 0 50 21 21 08 - -
Ill 04 63 04 22 07 
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~ SENSOR 
I 

MRR 
III 

I 
LRR 

III 
I 

MREO 
III 

I 
LREO 

III 

GV I 

III 

TOTAL I 

III 

% I 

III 

TAIi.i J-28 

DETECTIONS VS SDSOR RANGE 

o<R< I - 1<R<2 2~3 3~4 

0 2 0 -
0 5 1 3 

0 1 l 1 
0 4 0 -

0 4 0 0 

0 1 2 1 

2 0 0 0 

2 0 0 0 

2 6 0 0 

.2 11 4 5 

25 75 0 0 

09 48 17 22 

F- D 

•<RSs TOTAL 

- 2 

1 10 I 
' I 

0 3 I 
- 4 

l 
0 4 

0 '4 

0 2 

o· 2 

0 8 

1 23 

0 -
04 



~ 1 

I 2 
MRR 

Ill 4 

I -
I.RR 

III 2 
. 

1 2 
MREO 

III 1 

I -
LREO 

III 3 

I 2 
AR 

III 1 

T 0 ... 
AV 

III 0 

I 1 
GV 

Ill 1 

I 7 
TOTAL 

III 12 

UILI P-29 

DETE<.TIOIS VS TIME 

2 l 

0 0 

3 0 

- -
0 0 

1 1 

0 1 

- -
0 0 

0 1 

0 0 

1 0 

0 1 

0 1 

1 0 

2 . 3 

4 2 

F-14 

4 5 6 TOTAL 

0 0 0 2 
.. 

3 0 10 

- - - -
1 0 - l 

0 0 0 4 

-2 0 4 - --
- - - -

1 0 - 4 

0 0 0 3 

0 2 - 3 

1 0 1 3 

0 0 - 1 --·-
0 0 0 2 

0 0 - 2 

1 0 1 14 

7 2 - 27 
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TAIL& P-30 

CtNJLATIVI DETECTIClrS VS TIME 

~ 
l 

TSt T <2 r<3 r<4 T~S T ~& 

SEN R 

I 2 2 2 2 2 2 
MRR 

III 4 7 7 10 10 

I - - - . - -
' 

UR 
Ill 2 2 2 3 3 -

. 
I 2 3 4 4 4 4 

~o 
III 1 1 2 4 4 -
I - - - - I - -

!LREO 
III 3 3 3 4 4 -
I 2 2 3 3 3 3 

I ~ 
III l 1 1 1 3 -
I 0 1 1 2 2 3 

IAV 
III 0 0 1 1 1 -

. 
I 1 1 2 2 2 2 

GV 
III l 2 2 2 2 -

I 7 9 
' 

12 13 13 14 
TOTAL I 12 16 18 25 27 -III 



TABLE P-31 

I DITICTIONS YS SDSOI 
-

~ SEN 1 2 3 4 s 6 TOfAL 

MRR I 29 0 0 0 0 0 14 

III 33 75 0 47 0 - 37 

I - - - - - - -
LRR 

III 17 0 0 12 0 - 11 

I 29 50 33 0 0 0 29 I 

KREO 
III 09 0 50 29 0 - 15 . 

I - - - - - - -
LREO 

III 25 0 0 12 0 - 15 

I 29 0 33 0 0 0 I 21 
AR 

III 08 0 0 0 100 - 11 

I 0 50 0 100 0 100 21 

AV 
III 0 0 50 0 0 - 04 

I 13 0 34 0 0 0 15 
GV 

III 08 25 0 0 0 - 07 
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~ T 1 

I 2/1/1/14 
A6 

Ill 2/1/1/28 

I 4/0/4/0 
A4 

III 4/0/4/0 

I 0/0/0/0 
AV8 

111 2/0/2/0 

I 0/0/0/0 
F4 

Ill 0/0/0/0 

I 0/0/0/0 
AIU 

III 0/0/0/0 

I 1/0/1/-
EA6 

III 1/0/1/-

I 0/0/0/-
~Hl 

III 0/0/0/-

I 
I 

7/1/6/14 

III 9/1/8/28 

2 

0/0/1/0 

0/0/1/0 

0/1/0/3~ 

0/0/0/4( 

0/0/0/0 

0/0/0/U 

0/0/0/0 

0/0/0/0 

2/0/2/0 

0/0/0/0 

0/9/1/-

0/0/1/-

0/0/0/-

0/0/0/-

TilLE F-32 

AIRCRAFT RECORD 

J 4 

0/0/1/0 1/0/1/28 

1/2/'J/0 1/0/1/0 

2/0/2/0 0/0/0/20 

2/1/0/20 2/1/0/20 

4/0/4/0 0/0/4/16 

2/0/0/16 0/0/0/0 

0/0/0/0 2/0/2/0 

0/0/0/0 0/0/0/0 

. 0/0/2/0 0/0/0/0 

0/0/0/0 2/0/2/0 

1/0/2/- 0/0/1/-

1/0/1/- 0/0/1/-

0/0/0/- 0/0/0/-

0/0/0/- 0/0/0/-

2/1/ 4/ ,,17 /0/11/0 3/0/8/64 

0/0/2/56 6/3/1/36 5/1/4/20 

s 6 7 TOTAL 

0/1/0/0 . 1/0/1/0 0/0/1/0 4/2/-/42 

0/0/1/0 0/0/0/28 - 4/3/-/56 

0/0/0/0 2/0/2/0 2/0/2/20 10/1/-/72 
I • ! • • 

1/0/0/10 0/0/0/0 - 9/2/-/90 

0/0/0/0 0/0/0/0 2/1/0/0 6/1/-/16 

1/1/0/8 0/0/0/0 - 5/1/-/40 

2/0/2/0 0/1/0/0 0/0/0/0 4/1,'-/0 

0/0/0/0 0/0/0/0 - 0/0/-/0 

1/0/1/0 0/0/0/0 0/0/0/0 3/0/-/0 

0/0/0/38 0/0/0/0 - 2/0/-/38 

0/0/1/- 0/0/1/- 1/0/1- 3/0/-/-

0/0/1/- 1/0/1/- - 3/0/-/-

1/0/1/- 0/0/0/- 0/0/0/- 1/0/-/-

C/0/0/- 0/0/0/- - 0/0/-/-

4/1/5/0 3/1/4/0 S/1/4/20 31/5/-/130 

2/1/2/56 1/0/1/28 - 23/6/-/224 

( TABLE ENTRY : ACFT Launched/ACl-'T L ss/on station end of hour/weapons delivered 
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TAllCET ENGAGEMD.T UCORD 

'1111s record consists of three parts: Target Description, Model I; 
Target Description, Hodel Ill; Target Engagements, Models I and III. 

TARGET DESCRIPTION (HODEL I) 

l ARGET NUMBER RELATIONSHIP I ELEMENT COMPOSITION 

1 Basic 6 Inf Co rein with Tank Plt 

3 Basic 6 I Inf Co rein with Tank Plt . 

5 •l 6 Inf Co rein with Tank Plt 

7 :)3 4 Inf Co (-) 

9 -::, 7 1 Inf Plt 

10 :,s 2 Inf Plt and Tank Co 

TABLE F-33 
TABLE EXPLANATION: 

1. Target #: Excepting basic targets, only those targets 
that were hit are listed. 

2. Relationship: This column gives the interrelationship of 
target s . Basic t argets are mutually exclusive and exhaust 
all target elements that comprise the set of targets. 
(:)means a subset of ). 

F-1 



TARGET NUMBER -
1 

8 

10 

5 

. 
9 

12 

18 

19 

21 

22 

31 

32 

35 

36 

37 

·TARGET DESClll~ON (MOD!L III) 

'RELATIONSHIP 

Basic 

Basic 

Basic 

• l 

')8 

:,1 

) 8 

a:12 

• 19 

• ::>10 

-
• 21 

·-
... 22 

:>10 

:,1 

:,10 

I ELEMENTS 

6 

5 

11 

6 

4 

2 

3 

2 

2 

2 

2 

2 

5 

4 

5 

TABI.E F-34 

F-19 

COMPOSITION 

Inf Co reinforced with Tank Plt 

Inf Co reinforced with Tank Pl t 

Bn Hqs , Inf Co, Tank Co(-), AT Plt 

, . 

Inf Co reinforced with Tank Plt 

Inf Co (-) 

Inf Plt and Tank Plt 

Inf Co - ) 

Inf Plt and Tank Plt 

Inf Plt and Tank Plt 

Inf Plt and Tank Plt 

Inf Plt and Tank Plt 

Inf Plt and Tank Plt 

Inf Co (-), Tank Co(-) , Eng Pl t 

Inf Co (-) t Tank Plt 
. 

Inf Co(-), Tank Plt, AT Plt, Eng Plt I 

.. , 
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· • - · · · · - -___ TABLE P-)~ 
CASUAL'IY RECORD 

' 

~

-
. 

··.' - •• ·! 
' 

· ! -- ~ 
. 

.. 

I 

m 

I 

,o 

n 1/60 2/60 0/0 0/0 
ARTY 

a 10/60 12/120 ~2/rlO 010· 

NGF 
A 2/60 1/120 0/0 0/0 

' e - - - - I 

R 
AIR 

7/14 8/32 0/0 17/64 

e - - - -. 
n 

GC 
0 0 0 0 

- . e 0 0 0 
: 

R 0 0 0 0 
OTHER 

B 0 0 0 0 

n 4/120 0/0 2/120 3180 
ARTY 

B 36150 27/IM> 15/120 0/120 

n 4/leo 3/60 4/240 3/120 
NGF 

B - - - -. 
R 4/28 ~/!SS 9/38 !S/20 

• AIR 
B - - - -. 
R 0 0 0 0 

GC 
a 0 0 0 0 

R 0 0 0 0 
OTHER 

B 0 0 - 0 0 

I 
R 10/134 11/212 010 17/64 

B 10/60 12/120 32/120 0/0 

R 12/219 12/116 15/396 11/200 m 
B ,s160 2111eo 15/120 0/120 

TABLE ENTRY:# CASUALTIES/# RDS 

I1l.iJ..CI 

5 9 :' . 7 I 

1/60 16/150 0/SO 20/380 

13/90 18/120 0/0 85/SIO 

2/120 2/360 0/200 7/860 
·-- - - -

0/0 010 19/20 51/130 

- -- - -, . 

0 4/- 8/- 10/-

0 II/- 181- 29/-

3/:.. 0 0 3/-

0 0 0 0 

3/120 Mab - l5/600 

10/180 38l'i70 - 1261900 

4/240 9/!90 - V/1170 

- - - -
6/58 8/28 - 391224 

- - - -
0 7/- - 11-

0 a,- - 8/·· 

0 0 - 0 

0 0 - 0 

6/180 22/610 25~ a/1370 

13/90 29/120 18/0 114/etO 

13/416 251559 - 88/1994 

10/180 461270 - 1341900 
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I. FIND!NGS 

1. Nature of Game. This game had the Blue battalion inserted on the 

flank of a MAB front to cut-off a withdrawing Red mechanized battalion. 
The Blue battalion closed into position at 1000 hours and spent the 

next hour organizing for an attack. The attack was laur~hed on schedule 

at 1100 hours with two companies abreast, dismounted, and one compnay 

mounted in LVTs, reinforced with a tank platoon. The reinforced com­

pany would synchronize its movement with the dismounted companies and 

attack around the right flan~ ~ The Blue battalion advanced steadily, 

temporarily stopping between the second and third hours at an inter­

mediate objective, and c os,ed with Red within six hours after having 

advanced some seven kilometers. The advance rate was reduced by 50% 

during the fifth hour due to heavy rain. Two hours of close combat 

(6th an~ 7th hou s)were played prior to end game . Note: since no 

activit:.· of consequence occurred between 1000-1100 hours, the first 

hour for all t ables of this Annex i 1100-1200. 

2. Findings: 

a. Objective 1. The relative capability of Models~ and III to 

perform the functions of combat sut-veillance, target acquisition, targ t 

location and target designation. 

There appeared to be no significant difference in the performance 

of the STA systems between Models I and III. Excluding air and ground 

visual detections, only two detectione, werl? made by Hodel III and none 

by Model I. The pecfo·~-:a· -.;e of the STA systems in this game leads to 

two concll•sions: 

(1) There _appears to be r.o sign:.tficant difference in the utility 

of the Model I and III STA systems under the conditions that existed 

during this game; i.e., (1) blllk of the targets stationary, (2) periods 

of heavy rain. 

(2) The utility of either STA system (Model ~- or III) reaci el, 

a minimum under the above conditions sinct: radar performance is seVt \rely 

degraded. 

b. Objective~. The relative capabi ity of the two Models to engage 

enemy forces utiliz•ng supporting arms. 

Since the perfoTiltance of both STA sy terns was minimal no significant 

difference in target eagagament performance could be attributed to STA 

performance. The slight uifferences th.at did occur, generally favoring 

Model III, are attributab e to the stochastic nature of warfare. 

G-1 



c. Objective 3. The relative capabillty of the two Models to engage 

the enemy in close combat. 

Model Ill dominated in close combat, enter1D1 close combat with 
a probability of success of 0.55 compared to 0.30 for Model I. The reason, 

of cour e, is the gre:iter Hrepower scores of Model III. 

d. Objective 4. 1'he relative capability of the two Models to accomplish 

the assigned mission. 

Ag in, Model III dominated because of superio~ firepower scores. 
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111 

II. PERFORMAllCJ: MEASURES 

1. Keaa,1re I :t. The nUllber of target detections as a function of disunce 
between th~ ta1get and the source of detection. 

The table btilow gives total data. See Table G-26, for breakdown by 
enaor. Air de'l:ections are not 1.ncluded since it was infeasible to measure 

the sensor rangt?. 

DETECTIONS VS SENSOR RANGE 

~--------------------~-----,------...----"T----

I 
Ill 

2 
2 

2 
4 

0 
0 

Table G-1 

0 
0 

0 
2 

0 
0 

2. Measure# 2. The nuni>er of target detection~ 86 a function of the 
distan _e between the target and the center of mass of the Blue infantry 
platoon closest to the target. 

The table below gives total data See Table G-25, for breakdown by 
sensor. Air detections are incl~ded in this measure. 

2 
2 

2 
4 

0 
0 

0 
0 

3 
4 

Table G-2 

1 
1 

0 
1 

0 
0 

1 
1 

3. Measure # 3. The number of target detections mad'? during each hour of 
game play. 

The table below giv s total data. See Table ~-27, for breakdown by 
sensor. 

G-3 
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4 
6 

1 
1 
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DETECTIONS VS TlME 

HOUR 
MODEL 1 2 3 4 5 6 % 

I 2/38/29 2/5/5 0/0/5 2/9/9 0/0/0 4/32/31 10/84 
III 3/43/ 33 3/7/5 0/0/0 2/9/9 0/0/0 6/38/31 14/97 

%* I 78 13 13 24 0 84 -
III 89 13 0 24 0 84 -

Table C-3 
Tabl Entry: H Detecti ons/I targe t elements detected/# different elements 

* Entry is percentage of total population of target elements that 
were detected during hour. 

4. Measure# 4. The cumulative num~er of target detections as•a !Unction 
of time. 

Tabl~ below gives total data. 3ee Table G-27 for breakdow,-,. 

Cill-1,JLATIVE DETECTIONS VS TIME 

TIME 
MODEL T.Sl T~2 TS3 T~ ·rss TS6 

I 2 4 ,. 6 6 10 
III 3 s 6 8 8 14 

Table G-4 

S. Measur fJ 5. The number of target elements being tracked at the end 
of each hour. 

- ·-HOUR 
MODEL 1 2 3 4 

I 0 :, 0 0 
III 5 0 0 0 

Table G-5 

6. ?1easure fl 6. The per.cen t of target elements within specified zones 
being trackc~ at the end of each hour. Zones will be established as a 
function of di s tance from trace of forwar ; Blue platoons. 

G-4 
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0 



TARGET ELEMENT DISTRIBUTION 

- D.&~GE (km) OSlCC 3CR.~6 6<R1.9 9<RS12 12<~15 
HOUR~ I Ill I r1 I 111 I 111 I Ill 

1 0 0 12 12 23 23 1 1 1 1 
2 4 3 20 18 12 15 1 1 0 0 
3 8 8 26 26 2 2 l 1 0 0 
4 18 19 17 16 2 2 0 0 0 0 
5 31 31 4 5 2 1 0 0 0 0 
6 35 35 1 1 1 1 0 0 0 0 

Table G-6 

PERCENT OF ELEMENTS TRACKED 

~ 
1 2 

A B C D E A B C D E . 
l 0 0 0 o· 0 0 25 0 0 0 

III 0 42 0 0 0 0 0 0 0 0 

Table G-7 

7. Measure# 7. The mean and median distances between targets being 
tracked and a trace of the forward Blue platoons at the end of each hour. 

There is only one data point for each Model: 

Model I - 5.3 KM (Air Sensor) 

Model III - 1.2 KM (LREO) 

8. Measure# 8. The percent of detections as a function of the detection 
sourct!. 

~ Mi MRR LRR MREO LREO AR I AV GV 

I 0 - 0 - 40 20 40 
III 0 0 0 14 29 14 43 

Tab e G-8 

9. Measure I 9. The mean and medi an of the difference between th,.a 
reported and actual tariet locations for all targets tracked at the end 
of each hour. 

. 
Assessment Mod~l was not sufficinntly precise to permit valid com-

par-t c,.", s . 
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10. Me.asure fl 10. Area under surveillance by STA devices and percent 
visible. 

RADAR COVERAGE 

- - RADARS USED AREA fillDER PERCENT AREA COVERED 
MODEL MRR LRR SURVEILLANCE (km2) VISIBLE (km2) 

I 2 - 14 70 9.8 
III 2 2 102 46 46.4 

Table G-9 

11. Measure n 11. Additional area covered by unattended ground sensors. 

MOD EL II STRINGS TOTAL I ,SENSORS . 
I 18 78 

Ill 18 78 
Table G-10 

I 

12. Measures 12 - 18. Consider aspects of target engagements by supporting 
arms and arP. best dealt with in a combined fashion. The tabl~s below sum­
marize the more detailed information of Table G-30. 

NUMBE~ OF STRIKES 

r--~ 
~ODEL ----- ARTY NGF AIR 

I 7 7 7 
III 4 8 5 

Table G-11 

Mean Elapsed Ti me: Detection to Stdke (Min) 

~ I 
MODEL .__ ARTY NGF AIR 

I 09 .15 13 
III- 26/11 34/14 25 -Table G-12 

*The larger timeA for ARTY and tlGF include strikes that were deliber·­
a_tely delayed. The lower t.i.mes exclude these delays. 

G-6 

I 



( STRIKES BY HOUR 

~ 1 2 3 4 5 6 
-

I 0 (I 0 2 2 3 
ARTY 

III 0 1 0 1 0 2 

I 0 0 0 2 2 3 
NGF 

III 0 1 0 1 2 4 

I 2 2 0 2 0 1 
AIR 

III 2 1 0 0 2 - 0 

Table G-13 

13. Measure n 19. The number of Red cas~alti~s as a function of time. 
The tables hclow give aggregations. See Table G-33 for breakout by support i ng 
arms. 

RED PERSONNEL CASUALTIES 

~ .HOtlR 
MODEL..........._-._ 1 2 3 4 5 6 7 I 

I 12 16 0 25 8 37 12 110 
- · 
III 11 30 0 12 13 48 7 121 

Tabl e G-14 

RED MATERIEL LOSS 

~ 
-
1 2 3 4 5 6 I MODEL 

I 3/1 2 0 5 0 2/2 12/4 
III 2/1 2/1/1 0 0 1 0 5/2/1 

Table G-15 
Entry: Armored Per sonne l C:u rie r /Wheeled Vehicle/Tank 
Note: All losses c 1sed by Air 

( 

G-7 



14. Measure n 20. The number of Red casualties as a function of separa­
tion distance between Red and Blue. 

CU filLATIVE RED CASUALTIES VS SEPARATION DIST 

~~ Mi L 5 3 2 1 0 

I 12 28 28 53 110 
III 11 41 41 53 121 

Table G-16 

RED MATERIEL LOSS 

~ Ml 5 3 2 1 0 

I 3/1 5/1 5/1 10/1 12/4 
Ill 2/1 4/2/1 4/2/1 4/2/1 5i2/l 

Table G-17 
Entry: APC/Wheeled Vehicle/Tank 

15. Measure# 21. The number of rounds respective ly of mortar, artillery 
and NGF expended per Red casualty. 

RED PERSONNEL CASUALTIES 

ARM II CASUALTI ES II ROUNDS ROUNDS/CASUAL'i'Y 

I 18 330 18. 3 
ARTY 

III 17 270 15. 9 

I 18 840 1+6. 7 
NGF I Ill 34 1114 32.8 

Table G-18 
16. Measure II 22. A comparison of the full strength firepower available 
to the Model I and III bat tal ions . 

FIREPOWER 
~ MODEL SCORE 

I 4. 52 2.4 
III 10. 82 

Table G-19 



COMMENT: Although Model I had 13% more strength than Model III (1231/1090), 
the firepower score fr Model III is 2.4 times greater than I. This 
significant increase is primarily due to the incorporation of the small 
automatic weapon in Model III (equivalent to the M60 machine gun) and 
to the incorporation of 12 improved 81mm mortars, 6200 meters range, 
versus 8 mortars, 4500 meters range, in Model I. 

17. Mea~ures 23-26. These measures deal with aspects of close cOllbat 
that are covered in the following tables. 

CLOSE COMBAT RECORD 

FORCE 

• 

REMAININrJ FORCE FIREPOWER FORCE PROBABILITY OF 
BATTLE MODEL INFANTRY* APPLIED** SCORE RATIO B/R BLUE SUCCESS . 

R 346/69% 346/1001. 12.2 
I 0.5 .30 . 

B 1120/91% 1120/100% 6.6 
1 

R 321/64% 321/100% 11.6 
III 1.2 .55 

B 945/88% 945/100% 14. 2 

R 323/65% 323/100% 12 . 2 
I 0.5 .30 

B 1078/88.% 1078/100% 6.2 
2 --

R 309/l 2% 309/100% 11.3 
III 1.2 .55 

B ,927 /86% 97/100% 13.6 

I 

I 
__ _ J 

Tahle G-20 
* Percent of Start Game Strength 
** Percent of Rewaining Force 

18. Measure H 27 . and 28. Ratio o: Red to Blue casualties as a function 
of time nnd separation di stance . 

G-9 



RATIO OF PERSONNEL CASUALTIES (R/B) VS TIME 

-· 

~
UR 

M, 1 2 3 4 5 6 7 J: 

I I 0.4 0 I I 0.4 0.4 0.6 
III I 1.5 0 0.9 I 0.6 0.7 0.8 

Table G-21 
I: Undeterminate, denominator is zero. 

19. Rate of Blue advance t oward objective. 

SEPARATION DISTANCE VS TIME 

~ EL 1 2 3 4 5 6 . 
I I 7.1 4.9 3.2 2.1 1.0 CLOSE 

III 
. 

7.1 4.9 3.2 2.1 1.0 COMBAT 
Table G-22 

DISTANCE ADVA.~CED VS TIME 

~ M 1 2 3 4 , 6 7 

I 2.2 1. 7 1.1 1.1 1.0 o* o* l 
III 2.2 1. 7 1.1 1.1 1.0 0 .. 0. 5" I 

Table G-23 
* Close Combat 

G-10 



DETECTION RECORD 

~ Sensor 
1 2 3 4 5 6 I 

MRR I 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0 
III 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0 

LRR I - -- -- - - - -
III 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0 

MREO I 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 0 
III 0/0/0 0/0/) 0/0/0 0/0/0 0/0/0 0/0/0 0 

LREO I -- - - -- -- -
III 1/5/5 1/5/5 0/0/ 0/0/0 0/0/0 0/0/0 2/10/10 
. 

2/38/29 2/5/5 0/0/0 0/0/0 0/0/0 0/0/0 4/43/34 AR I 
III 2/38/29 2/2/1 0/0/0 0/0/0 0/0/0 0/0/0 4/40/30 

AV I 0/0/0 0/0/0 0/0/0 2/9/9 0/0/0 0/0/0 2/9/9 
III 0/0/0 0/0/0 0/0/0 2/9/9 0/0/0 0/0/0 2/9/9 

GV I 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 4/32/31 4/32/31 
III 0/0/0 0/0/0 0/0/0 0/0/0 0/0/0 6/38/31 6/38/31 

I 
)"f I 2/38/29 2/5/5 C/0/5 2/9/9 0/0/0 4/32/31 10/84 

III 3/43/33 3/7/5 0/0/0 2/9/9 0/0/0 6/38/31 14/97 

% ** i8 13 13 24 0 84 --
89 1'l 0 24 0 84 -

Tabl G-24 
.. 

Tablr Entries: ti Detections/tot 'll 11 target P.lements/11 different target 
eleme1ts 

* II of different target elements are derived from detections made during 
the hour and the c.ury-over target elements that were being tracked 
at the end of preceJjng hour. 

**Entry•# different tgt elements detect ed 
total H tgt e lements (37) 
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CUMULATIVE DETECTIONS VS TIME 

~ Tel Tc2 tel Tc4 tcS Tc6 Sensor - - - - -
MRR I 0 0 0 0 0 0 

111 0 0 0 0 0 0 

LRR I - - - - - -
Ill 0 0 0 0 0 0 

MREO I 0 0 0 0 0 0 
III 0 0 0 0 0 0 

LREO l - - - - - -
Ill 1 2 2 2 2 2 

AR I 2 4 4 4 '• 4 
III 2 4 4 4 4 4 

AV I 0 0 0 2 2 2 
111 0 0 0 2 2 2 

GV 
• I 0 0 0 0 0 4 
Ill 0 0 0 0 0 6 

I I 2 4 I 4 6 6 10 
lll 3 6 I 6 8 8 14 

Table G-27 



PERCENT DETECTIONS VS SENSOR. 

~ Sensor 1 2 3 4 5 6 I 

MRR 
I 0 0 0 0 0 0 0 

III 0 0 0 0 0 0 0 

I - - - - - - -LRR III 0 0 0 0 0 0 0 

I 0 0 0 0 0 0 0 
HREO III 0 0 0 0 0 0 0 

I - - - - - - -LREO III 33 33 0 0 0 0 14 

AR 
I 100 100 0 0 0 0 40 

III 67 57 0 0 0 0 29 

AV 
I 0 0 0 100 0 0 20 

III 0 0 0 100 0 0 14 

GV 
I 0 0 0 0 0 100 40 

III 0 0 0 0 0 100 4'3 

TRble G-28 

G-15 
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TARGET ENGAGF.MENT RECORD 

This record consists of three parts: Target Description, 
Model I; Target Description, Model III; Target Engngemente, Models 
I and III. 

TARGET DESCRIPTION (MODEL I) 

T2tf RelationshiD #Elements 

2 Basic 29 

3 Basic 2 

4 Basic 3 

1 :, 2 9 

7 ::> 1 5 

8 ::> 1 4 

10 •1 5 

12 ::> (2U3U4) 25 

Table G-30 

Table Explanation: 

Conmosition 

Inf Bn(rein) less Inf Co 

Inf Pit and tank plt 

Inf Co(-) 

2 Inf Co and tank plt 

I nf Co and tank plt 

Inf Co 

Inf Co and tank plt 

Inf Bn (-) 

and 

-
1 tai11-' plt 

1. Targe.t #: Excepting basic targets, only those tar~ets that were 
hit are listed .. 

2. Relationship: This column gives the interrelationship 
of targets. Basic targets are mutually exclusive and exhaust 
all target elements that comprise the set of tar~ets. (:,mean~ a 
subset of; U means union) 

I 
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I 

III 

I 

CASUALTY RECORD 

Hour 
l Source 2 3 4 

Arty R, 0/0 0/0 0/0 6/120 
B. 0/0 40/180 14/60 0/0 

NG'f R 0/0 0/0 0/0 6/360 
B - - - -

Air R 12/28 16/60 0/0 13/42 
B 0/0 0/0 0/0 0/0 

GC R - - - -
B - - - -

. 
0/0 0/0 0/0 0/0 

Other R 
B 0/0 0/0 0/ 0 0/0 

Arty R 0/0 4/60 0/0 6/90 
B 0/0 20/120 20/190 0/0 

NGF R 0/0 8/200 0/0 6/2UO 
B - - - -

Air R 11/28 18/64 0/0 0/0 
B 0/0 0/0 0/0 14/10 

GC R - - - -
B - - - -

Other R 0/Q 0/0 0/0 0/0 
B 0/0 0/0 0/0 0/0 

I R 12/28 16/60 0/0 25/522 
B 0/0 40/180 14/60 0/0 

III R 11/28 30/324 0/0 112/290 
'll n/n ,n11,n ?0/QO 14/ln 

Table Entry: # C~sualties/# Rds 

Table G-33 

G-20 

5 6 7 I 

4/60 8/150 - 18/330 
0/0 65/270 - 119/510 

4/120 8/360 - 18/840 
- - - -

0/0 11/40 - 52/170 
0/0 0/0 - 0/0 

- 4/- 12/- ' 16/-
- 24/- 31/- 55/-. 

0/0 6/- 0/0 6/-
0/iJ 8/- 0/0 8/-

0/0 7/120 - 17 /270 
0/0 68/360 - 106/570 

6/234 14/"480 - 34/1114 
- - - -

7/32 17/76 - 53/200 
0/0 0/0 - l ·' / 10 

- 2/- 1 /-· 9/-
- 5/- 10/··· 15/-

0/0 8/- 0 8/-
0/0 9/- 0 9/-

8/180 37/550 12/- 110/1340 
0/0 97/270 31/- 182/510 

13/266 48/676 7/- 121/1584 
OIO 82/360 10/- 146/580 
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I. FINDINGS 

1. Nature of Game. This game had Blue in defense against a three-battalion 
Red Force. As part of a MAB, the Blue battalion was helicopter-landed into 
position to protect a flank of the MAB. Red reacte.d to this landing by 
implementing their Contingency Plan. And, according to plan, at 0600 hourR 
(one hour after the first elements of Blue were landed) Red began movlng 
their force to attack positions approximately 5 kilometers distant from 
Blue. This movement was made by wheeled vehicle in bat tali.on increments. 
Two hours later at 0800 Red laooched a dismoooted attack with two batta­
lions abreast and one battalion in reserve. The right flank:. assualt 
battalion was reinforced with two tank companies. Red closed with· l1ue 
some two hours later in the Model III iteration; three hours later 

0

in the 
Model I iteration. The reason for this difference is that the Red reserve 
had to be committed in Model III due to a higher casualty rate; thereby, 
slowing the attack. The reserve Red battalion was not co~itted during 
Model I gam~ play. The attack carri ed the Red Force thLough a river bed 
that was obscured by fog; the fog extending some 500 meters on each side 
of the riverG Ninety-two platoon-sized elements comprised the Red Force. 
The first hour of game play was involved with closing the Blue battalion 
into position and no activities of consequence occurred; Therefore, tabl es 
that follow otart with the second hour, redesignated the firs t hour. 

2. Findings: 

a. Objective 1. The relative capability of Models I and Ill to 
perform the fooctions of combat surveillance, target acquisition, target 
location and target designation. 

(1) Th~re does not appear to be any significant difference in 
the performance of the STA systems of the two Models. Both Models detected 
the incremental movement of the lted Force from thei ·: assembly areas to their 
attack positions, detected them while in the attac position and ke~t Red 
ooder almost continuous survei:lance during the movement to contact. E3ch 
Model registered a total of 37 discrete detections. It should be noted, 
however, that in the absence of air support and force reconnaissance, Model 
III would have dominated. By virtue of the significant range enhancement 
of the Model III long range radar over the Model I radar, Model III was 
able to detect the movement of Red from assembly to attack areas with 
ground radar as well as air and force recon, whil Model I had to rely 
solely on these latter two assets. The significance of this is that 
the overall performance of the Model III STA system would not degrade 
as rapidly as the Model I system with increasing intensity of the enemy 
air defense environment. 
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(2) Electronic Warfare. When in a daylight defense, it does not 
appear that a reasonable threat against the radars and the c01l11unicatiotl8 
system will significantly degrade the performance of either Model. However, 
Model I is less vulnerable to early enemy detection becauee it■ radar 
emissions do not extend as far as the Model III emissions. Thia was not 
a factor in this game as Red had f i xed Blue prior to detection of the 
radars. 

(a) Comanmication System. Since Blue had been in po■ition 
sufficiently long to lay wire throughout the battalion all radio circuitF. 
had a wire backup except circuits with external agencies (principally 
air request and NGF) and circuits to outposts and reconnai■sance teams 
(disruptions in wire conmunic~tions due to combat activity were not played 
as this is beyond the level of resolution of the LPWG). Red did employ 
communications jamming frequently, but with little impact on the performance 
of either Model I or Model III battalions. Five ietection reports were 
delayed from two to ten minutes in each Model, but the repo_rt~ were of 
such a nature as not to cause any impact on the employment of suifporting 
armo. The most significant impact of Red janming was delaying the request 
for GF. Request for NGF was delayed on one occasion in both Models 
for approximately 30 minutes. 

(b) Radars. Red determined the direction bo one of the Model I 
radars, but wasw.iable to destroy/neutralize that radar. In Model III Red 
located two long range radars and, subsequently, janaed these radars. 
However , at the time these radars were jammed, Red was within the range 
of the medium range radars. The table following summarizes the EW activity. 

J APll"I I lh ~SM 
Detection Supporting Radios Radios Radars Radars 
Reports Arms DF'ed Located DF'ed Located 

MODEL Oelaved Delayed 
I 5 1-NGF 1 1 1 

III 5 1-NGF 1 1 2 

Table H-1 

b. Objective 2. The relative capability of the two Models to 
engage enemy forces utilizing supporting arms. 

The game records suggest that there is a significant difference 

0 
2 

in the Model s in terms of ammunition expended and casualties produced, with 
Model III the dominant force. However, these differences Arr not correlated 
with STA system performance. Instead, t.hey stem frora inconsistencies in 
game play. Consider the r~cords: 
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BLUE AMMUNITION EXPENDED 

~ Arm 1 2 3 4 5 6 

Arty* 
I 0 100 230 195/140 120 -

III 0 720 300/360 210/90 0 200/90 

NGF 
I 0 200 300 300 360 -

III 0 400 400 300 800 500 

* For double entry: 105nm/81 mm mortar 
Table H-2 

RED CASUALTIES 

~ Model 1 2 3 4 5 6 . 
I 25 i9 : 

90 67 50 -Ill 0 110 146 57 48 54 

Table H-3 

(1) First we note that Hodel 1 produced 25 c~ualties in the 
first hour while Model III inflicted none. The reason is that the aircraft 
that caused the casualties was, by chance, shot down in the Model III 
iteration befo~e delivering its ordnance. 

(2) In the second hour the Model III artillery firerl seven timeR 

I 

311 
415 

as many rounds as Model 1 and NGF fired twice as many, causing 39% more 
casualties. The explanation is game learning. In Model Ill (second iteration) 
the helicopter that was observing the deployment of the Red battalions 
into their attack positions was positioned outside B111llll ems fire. Thus, 
the helicopter was able to survive the entire boa, and adjust fire on the 
Red battalions. In Model I, this same helicopter· was shot down early in the 
hour. 

(3) In the next hour we observe the most significant difference 
between the two models in terms of producing casualties: the iaproved 81mm 
mortar. The Hodel I mortar could not strike Red at this range; but, the 
Lnprov ~d mortar could. And, the difference was significant: Hodel III 
produced a total of 146 casualties, 62% more than Model I; the mortars' 
cont~ibution to this total was 79 casualtieo or 46%. 8y the ,md of the 
hour the cumulative casualties produced by Model III was sufficiently high 
to cause one of · the Red battalions to become ineffective (by LFWG rules). The 
game result was that the reserve battalion was co1'111litted in the Model III 
iteration; it was not colllllitted in Model I. 

(4) Finally, we note that red casualties were much higher in this 
game than in th€-previous three. The reason is that Red was disr.munted. 
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in this · gm in contrast to the other games, and supporting al'IIS are 
significantly more effective against dismounted troops. It is inter­
esting to note that of the total 415 casualties produced by Model 111, 
105 or 25X were contributed by the improved mortar. The comparative 
number for Model I is 28 or 9.%. 

c. Objective 3. The relative capability of the two Models 
to engage the enemy in close combat. 

The close combat record shows a slight •rgin for Model 111 in 
he one close combat battle of the game. However, the margin would 

have been significantly greater in favor of Model Ill had there been 
time to extend game play to the point that Red coaanitted his reserve 
battalion against Model I. 

d. Objective 1. The relative capability of the two Models to 
accomplish th~ assigned mission. 

At end game the Red to Blue casualty ratio was the same for both 
Models. However, ha<l the game c,•ntinued, Model III would have probably 
dominated Hodel I because of its greater firepower score. 
(See Par. 17, Section II) 
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II. PERFORMANCE MEASURES 

l. Measure I 1. The nwaber of target detections as a function of distance 
·1etween the target and the source of detection. 

The table below gives total data. See Table H-28, for breakdown by 
sensor. Air detections ar.e not included since it waP- infeasible to measure 
the sP.nsor range. 

DETECTIONS ,•s SE?{SOR RANGE 

~ L OSR~l l<R.::2 l<R~3 3<R~4 4<RS5 5<RS.6 6<R~7 7<RS8 

I 

III 

8 8 5 0 

I 
Cl 0 0 0 

3 ? i. ?. I ..I C 4 5 . ·' --
Table H-4 

COMMENT: 1he LRR accounts for the detections at longer ranges. See para 
2, Sect ion I, for analysis of comparative perf~rmance. 

2. Measure # 2. The ..-. umbP.r nf target detections as a function of the 
distance hetwecn t he targe t an<! the center of re:rns of the Blue infantry 
platoon cl oses~ L t he t arget. 

The t ,1ble 1'elo·i gives t:i:,t:al data. See Table H-27, for breakdown by 
Gt!nsor. Hr dl!t cc t i ons are included in this n1t"' asu -re . 

DETECTIONS vs IW!GE TO BLUE 

:? 

') 

7<R~ I 8<RSJ.0 

I --
0~R,1 l <R~L 2<.Ri3 3<R~4 4-c.:R~5 I S<R-1.~ 6<R~7 I 

I 

II I 

3 I 3 3 1 l I t, ,; 9 I 
t -~- -t-·- - ·---·- r I 

__ ...J. 

I 1 1 ti I 12 10 I ; G I . . o___ '--·. 2 1 I I ·- --

3. Measure 1; 3. T:;,:- r: • ••1·,,~c • .:- :- :!:~ ,:, ~: ci : t e. ct :1 011 3 111ad.e during each hour 
of game play. 

H 
,. 

- j 

5 17 

s -7 ··7 
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The table below gives total data. See Table H-26, for 
breakdown by sensor. 

DETECT IONS vs TDm 
T.a"l H 6 e -

~ 
· r 

1 2 3 4 5 Model 

I 7/99/53 8/212/79 11/50/65 3/45/34 8/91/45 
III 10/77 /26 11/144/73 11/88/46 2/46/71 . 1/61/61 

• I 58 86 71 37 49 
% III 28 79 50 77 66 

6 I 

37/497 
2/55/69 37 /471 

- -
75 -

Table Entry: #Detections/#Target e~eAents/#different elements 

*Entry is percentage of total population of target elements that 

were detected during hour. 

4. Measure# 4. The cumulative number of target detections as a fun~tion 

of t!me. 

The table below gives total data, see Table H-29 for breakdown. 

CUMULATIVE DETECTIONS vs TIME 

·-

~~ ~e T1I T12 Tl!3 T~4 T'!S T.!6 

I 7 15 26 29 37 37 

III ·10 21 32 34 35 37 
Table H-7 

5. Measure# 5. The number of target elements being track.ed at 

the end of each hour. 

~ del 1 2 3 4 5 6 
cloRe 

I 1 50 9 34 !combat 

III 8 45 46 23 0 close 
combat 

Tahle H-8 
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6. Meaau-re I 6. The pe-rcent of taraet eleaenta within specified 
ronen being t-racked at the end of each hour. tone• will be 
established as a function of distance from trace of forward Blue 
platoons . 

TARGET ELEMENT DISTRIBUTION 

-- o .... ,e (km) ()(RO 3(R~6 6(R('9 9<RC:12 12<R{l5 R.)15 

Hou~ I Ill 1 · Ill I III I Ill I III I III 

0 0 0 0 0 0 0 0 0 0 0 n 92 

1 0 0 1 1 27 27 29 29 0 0 35 35 

2 0 0 1 1 85 85 3 3 0 0 s 3 . 

3 0 0 38 38 '•9 49 2 2 0 0 3 3 

. 
4 25 0 13 62 49 24 2 3 0 0 3 3 

s 43 35 3 27 41 24 2 3 0 0 3 3 

6 cc ~7 cc 23 cc 16 cc 3 cc 0 t:c 3 

cc - C ose combat Table H-9 

PERCENT OF' ELEMENTS TRACKFJ> 

Hour l 2 3 4 5 
Model A I C D E: F A 1! C D E F A E C D ~· I A I C Jl E 1 A BC 

I 0 C 04 0 0 0 0 C S9 0 0 0 C 2~ 0 0 0 0~3 C 0 0 0 0 

D E 

III 0 0l3O 0 0 0 0 0 85 0 0 0 C )~ 73 0 0 0 0 024 0 0 0 O O O O O 

A. ~osRs3 
B: 3cR~6 
C: 6<R(9 
D: 9<R,12 
E: 12<~15 
F: R)15 

-
Table H-10 

R-7 
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7. Measure# 7. The mean and median distance between targets 

being tracked and a trace of forward Blue platoons at the end of 

each hour. 

Model I: 7 data points; x • 5.5km, median .. 5. 3 
Model III: 10 data points; x • 6.6km, median• 6.5 

8. Measure I 8. The p~rcent of detections as a function of the 

detection source. 

~ 1 KRR I.RR MREO LREO AR AV GV 

I 22 - 0 - 08 35 35 

I II 11 24 0 0 05 41 19 
Table H-11 

9. f1easure 11 9. The mean and median of the difference between the 

reported and actual target locations for all targets tracked at the 

end of each hour. 

Assessment model was not sufficiently precise to i>ermit valid 

comparisons. 

10. Measure II 10. Area under surveillance by STA devices and perc~nt 

visible . 

-
Radars Used Area Under 2 Percent Area C~ver ed 

·-
Model MRR LRR Surveillance (km) \' isible (km·) 

-
I 8 - 56.6 35 19.8 

III 8 
. 

2 314.0 31 97.0 

T ble H-12 

11. Measure H 11. Additional area covered by unAttended ground sensors. 

TOTAL 
MODh'L ti STRINGS # SENSORS 

I 23 86 

III 23 86 --
Tahle H-13 
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12. Measures 12-18 consider aspects of target en~a~ement■ by 

supporting arms and are best dealt with in a combined faahion. 

The tables below &Ullllarize the more detailed infomation of 

Table H-26. 

NUMBER OF STRIKES 

~ del Artv NGF Air 

I 11 7 6 

III 10 11 4 ' t • I • 

·-
Table H-14 

MEAN ELAPSED TIME: DETECTION TO STRIKF. (MIN) 

~ . Arty Naf Air 

I 24 32 4 

III 22 24 21 
·-

Table H-15 

S'IRIKES BY HOUR 

~ Arm 1 2 3 4 5 6 

I 0 - 1 4 4• 2 -
Arty 

III (\ 2 2* 3-A 0 3* 
l 

I 0 2 2 1 2 0 

Ngf 
III 0 2 2 3 2 2 

I 1 2 3 0 0 -
~ir I Ill 0 1 1 1 1 0 

Table H-16 
• includes one mortar strfl<.e. 
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13. Measure I 19. The number of Red casualties as a function of time. 

The tables below give aggregations. See Table H-35 for breakout 
by supporting arm. 

RED PERSONNEL CASUALTIES 

~~ Model 1 2 3 4 5 6 

I 25 79 90 67 50 -
III 0 110 146 57 48 54 

Table H-17 

RED MATERIEL LOSS 

~ 1 ,, 3 4 5 Mod 1 ... 

I 7/0/2 6/3/0 1/4/0 0/0/0 ,'/0/0 

III 0/0/0 4/2/1 0/3/0 2/1/0 0/1/0 
Table H-18 

Entry: Wheeled Vehicle/Tank/Cannon-Mortar 
Note: All losses caused by Air 

I 

311 

415 

6 I 

- 14/7 /2 

0/0/0 6/7/1 

14. Measure# 20. The nufnber of Red casualties as a function of 
separation distance Qetween Red and Blue. 

CUMULATIVE RED CASUALTIES vs SEPARATION DIST 

~
km) 

~I 1 5 3 2 1 0 

I 104 194 224 261 311 

III 110 256 313 361 514 
Table H-19 

CUMULATIVE RED MATERIEL LOSS 

5 3 2 1 0 

1 13 3/2 14 7 2 14 7/2 14 7/2 14 7/2 

I.II 4 2/1 4 5/1 6/6/1 6 1/1 6/7 1 
Table H-20 

Entry: Wheeled Vehicle/Tank/Cannon-Mortar 

lt-10 



15. Measure I 21. The number of rounds respectively of mortar, 
artillery and NGF expanded per .. J?ad casualty. 

RED PERSONNEL CASUALTIES 

ARM II CASUALTIES # ROUNDS ROUNDS/CAS 

I 88 645 7.3 
Arty 

II I 105 1430 13.6 

I 28 140 5.0 
Mort 

III 103 540 5.2-

I 102 1160 11.4 
Ngf 

III 135 2400 17.8 
Tahle H-21 

16. Measure# 22. A comparison of the full strength firepower 
available to the Model I and III battalions. 

MODEL FIREPOWER III/I 
SCORE -

r · 4.52 
2.4 

III 10.8?. 
Table H-22 

17. Measu1·es · 23-26. These measures deal with aspects of close 
combat that are covered in the following table. 

.. 

BA'ITLE MODEL FORCE REMAINING FORCF. FIREPOWER FORCE PROBABILITY 

1 

INFANTRY APPLIED 

R 1150/83%* 722/63%*"' 
I 

B 1021/83% 1021/100% 

R 1035/75% '/91/76% 
III 

B 784/721,, 784/100% 

* Percent of s tart game strength 
** Percent of remaining force 

SCOR~ RATIO OF 
B/R BLUE SUCCESS 

8.53 .52 . 35 

4.41 

13.32 .73 .40 

9.68 
Table H-23 

I 
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18. Measure 27 and 28. Ratio of Red to Blue casualties as a 
function of time and separation distance. 

RATIO OF PERSONNEL CASUALTIES (R/B) vs TIME 

Hour 
Model 1 2 3 4 5 6 

I 0.3 1.4 1.1 2.3 1.1 -
Ill 0 2.0 1.8 0.9 1.4 C'.8 

Table H-24. 

19. Rate of RED advance towar d objective. 

SEPARATION DIST}N ., vs TIMB 

Hour 
Model 0 1 2 3 4 5 

I 9.3 5.3 5.3 3.1 1.1 cc 

III 9.3 5.3 5.3 3.1 2.2 0.7 

cc: close comhat Table H-25 

E 

1.1 

1.1 

6 

-
cc 
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Cut-lJLATIV! DETECTIONS vs rnm 

~

IME 
s Ts_l T<2 T(3 T(4 T<S T~6 -

NRR I 0 0 5 6 8 8 

III 0 0 3 4 4 4 

I.RR I - - - - - -
III 4 9 9 9 9 9 

HREO I 0 0 0 0 0 0 

III 0 0 0 0 0 0 

LREO I - - - - - -
·III 0 0 0 0 0 0 

AR I 2 3 3 3 3 3 

III 1 2 2 2 2 2 

AV I 1 6 11 12 13 13 

III 1 6 12 13 . 14 15 

GV I 4 6 7 8 13 13 

III 4 4 6 6 6 7 

I I 7 15 I 26 29 37 37 

III 10 21 32 34 45 37 

Table H-29 

I 
H-16 



7 

PERCENT DETECTIONS VS SENSOR 

~ 1 2 3 4 5 6 I 

-
HRR I 0 0 45 33 25 0 22 

III 0 0 27 50 0 0 11 

LRR I - - - - - - -
III 40 45 0 0 0 0 24 

MREO I () 0 0 C 0 0 0 
Ill 0 0 0 0 0 0 0 

LREO I - - - - - - -
UI 0 0 0 0 0 0 0 

AR I 29 12 0 0 0 0 08 
III 10 10 () 0 0 0 05 

AV I Vi 63 45 33 12 0 35 
III 10 45 55 i;o 100 50 41 

GV I 5? 25 10 34 I 63 0 35 
III 40 0 18 0 0 50 19 

I I 19 21 30 08 22 0 -
III , .. _, 30 30 05 03 05 --

Table H-30 

H-17 
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TARGET ENGAGEMENT RECORD 

This record consists of tnree parts: Target Description, Model I; 
Target Description, Model III; Target Engagements, ~odels I and III. 

TARGET DESCRIPTION (MODEL I) 

Tgt I Relationship II Elements Composition . . . 

5 Basic 24 Inf Bn with supporting arms 
7 . Basic 27 Inf Bn with supporting arms and 2 Tank Co 

11 Basic 29 Inf Bn with supporting arms and 1 Tank Co 
6 - 5 24 Inf Bn 

10 :> 5 23 Inf Bn less D.S. Arty Btry 
12 - 7 27 Inf Bn and 2 Tank Co 
13 •11 29 Inf l\n and 1 Tank Co 
19 :,12 4 Tank Bn 
20 ::>12 4 Tank Bn 
23 :,12 1 Mortar Btry 
27 ::,12 9 2 Inf Co 
28 =-12 27 Inf Bn and 2 Tank Co 

Table H-32 
Table Explanations: 

1. Target,~ Excepting basic targets, only those targets that 
were hit are listed. 

2. Relationship: This column gives the interrelationship of tergets. 
Basic targets are mutually exclusive and exhaust 
all target elements that comprise the set of tar­
gets. ( :, Means a subset of) . 

H-19 



TARGE.T DESCRtFTION (MODEL III) 

Tgt fl Relationshi II Elem':?n!:s Composition 

- -

3 Basic 24, • Int Bn with supportinF arms 
16 Basi,: 29 I Inf Bn with supporting arns and 1 Tanlr. • 
19 Basic 19 Inf nn 
20 Basic 

I 
8 i 2 Tarik Co 

I 

11 :,3 rn I Inf ~n 
26 m 20 I g 

1 2 'T\rnk Co 
24 ,., 19 I 19 I I nf Bn 
25 ... 3 ,., / , 

! 
L . .... 

32 :) 2,. 6 

33 :,16 I 23 
35 =(16Ul9) I 43 

J 

I bf nn 
• Inf Co anrl rlort .'lr Btr .· 

I Inf. Hn ·1itl_1 J. ~a~k Co 
2 I nf Bn with_ lank Co 

I 

Tal>J P. ·- :-33 
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CASUALTY RECORD 

· HOUR 
SOURCE 1 2 3 14 

35/195 
Arty* R .. 0/0 9/100 34/230 128/140 

B 72/JOC 30/180 62/300 291330 

NGF R 0/0 32/200 34/300 4/300 
B - - - -

AIR R 25/28 38/76 22/76 0/0 
. -

B 0/0 28/6 18/4 0/0 

1;C R - - - -
B - - - -

22/300 14/210 
Arty* R 0/0 54/720 79/360 17/90 

B 71/300 34/180 51/330 65/600 

NGF R 0/0 32/400 33/ ,.oo 12/300 
B - - - -

AIR R 0/0 24/80 12/88 14/16 
B 0/0 21/4 31/6 0/0 

GC Il - - - -
B - - - -

I R 25 /28 79/376 90/(,06 67/635 
B 72/0 58/186 80/304 29/330 

-

III R 0/0 tl.10/12()0 l46/114
1

l8 .5 7 / 616 
B , 71/30C 55/l B '◄ 82/336 65 /600 

·.1.·.:1h l f~ H-35 

Table Entry: fl C- r,, 1alties / fl : f/ ~ 

5 6 I 
l8el645 

10/120 - 128/140 
28/840 - i221/1950 

32/360 - 102/1160 
- -

0/0 - 85/180 
0/0 I 46/10 -

8/- - 8/-
17 /- - 17/-

0/0 15/200 105/1430 
7/90 103/540 

35/540 56/780 312/2730 

38/800 • 20/500 135/2400 
- - -

l0/28 0/0 60/212 
0/0 0/0 52/10 

- 12/- 12/-
- 16/- 16/-

7 
5()/480 - 311/21251 
45/840 - 284/J6b0 

48/828 54/790 415/4582J i 
35/540 72/780 380/274(' 

* Where doubl e P. 1t rie '> occur: t op ent:.-y it; a rty; bottom is mortar 

H-22 



( 

A.'fflEX I 

CHARACTERISTICS OF SURVEILLANCE ANO TARGET ACQUISITION 
EQUirMENT AND ADVANCED WEAPONS T.:MPLOYED IN THE 

M~SAS WAR GAMES 

Table of Contents .. 

1. Introduction. 

2. Battalion Model I. 

-
3. Battalion Mo el III. . 

Tab] e of Contt!nts -- - · 

I- i 

Page Num~e~ 

I-i 

I-1 

I-1 

I-3 



ANNEX I 

Characteristics of Surveillance and Target Acquisition 

Equipment and Advanced Weapons Employed in the 
MAR.SAS,, War Game,s, 

1. Introduction. 

a. This annex provides the characteristics of special USMC 

materiel involved in the MARSAS war games which are not in the hands 

of troops toda7. It is not conc~med with threat materiel as only that 

known to be currently i n the hands of Red troops was employed, except 

for war game MARSAS III where the Red force was given a •jurveillance 

and target acquisition capability identical with that dascribed below 

fot the USMC Model I infantry battalion. 

b. Organization and employment doctrin~ for the surveillance 

and oorget acquisition (STA) equipment and advanced weapons was provfded 

t o War Game Branch by the HARSAS Study Group. 

2. Battalion Model I. Thi6 is the current Marine infantry ba ~ alion 

modified by recmllllendations fror.i CMC Project 30-70-02 which were 

approved by the Ccmmandant of t he Marine Corps on 6 SP.ptember 1973. 

The materiel chang:? s significant t o t he MARSAS s '? ries .of war games art 

described below: 

a. Surveillance and Target Acquisition Eguipmel}~• 

(1) AN /-PPS-JS Radnr 

Di menr.ion l4" X 9" X 6" 
Heigh t : 20 l bs . (radar, tripod, and internal bat t er ) 

Maximum r ange : vehicles - 3000 meters 
Personnel - lSnO mete~s 

Maxi mum fie ld of scan: 90° 
Tar ge t r adia veloci t i es : 0.33 to 35 mph. 
Location acct r acy: a zimuth + 10 mrad, elevation + 70 r.1r;i • 

Tar r,e t i nterpre t ation: Operator de~endent -

M des of o_e~ution: manual scan 
automatic scan 45° and 90° 

Degradat ion b:• en,1l r onm n t al conditions: Sensiti ve 
to r e. in 

H.espcnse tim : Function of c3 system 
Coun t erme~sur ~ Vul nerab l e t o jamming and to di r ~ct 

at tack by fi r e. 
Power: Any external VDC source or BA-4386. Batter· 

l i fe - 12 hours continuous operation 

Reliab i lity : MTBF - 3000 h·ours 
Di splacement t!me : 1, 5 minutes 
C:, lece c:-i t ti:,1e : 2. 5 minuteF. 



(2) AN/TVS-4 l i ght Observation Device (NOD) 

Dimensions: 29" long, 8.3" radius 
Weight: NOD - 34 lbs. 

Tripod - 10 lbs. 
Maximum range: Starlight - 1200 meters 

M~onlight - 200~ meters 
Field of scan: 360° 
Field of view: 90 to 157 mils 
Location accur acy: NA. Presents scene. 
Target interpre tati on: 91% recognition capability 
Degradation by environmental conditions: No 

significant· advantage ov~r direct viewing 
in r a1.n, snow, fog, drizzle, haze, smoke, or 
dus t . 

Response time: 
P0wer: BA-110. 

function of c3 system 
Battery life - 12hours 
opcration o 

Reliability: MIBF - 1000 hour s 
Displacement time: 2 minutes 
Emplacement tir.le : 5 Min•Jtes 

b. Weapon 

(1) Multishot Portable Flame Weapon (MPFW) 

continuous 

General Description: Four- t ube, shoulder-fired 
H202 rocket launcher that fires XM-74 rockets 
f r om the 4-rd XM-74 clip. 

Diroens ·.:ms : L ,nmchc r W/ clip - 34. 75" 
Launcher, clof;~d - 27" 
Clip W/rocke t l,; - 21.5" 
Rocket: 21" 

Weight: Launcher W/cl ip - 26.6 pounds 
Launcher - 11. 5 pounds 
Clip W/rockets: lS ol pounds 
Rocket: 3 pounds 
Rodc t warhead : 1.3 pounds of triethylumin. 

Maximum r ang -.: area t argets - 750 meters 
point targets - 200 meters 

~lini .. mum r a!lge : hard targets - 20 meters 
Muzzle v0l, ci ty : 375 f ps 
Burs t i ng r :,dias : 20 me t ers 
Haximuin r a te of fi re: 1 rd/ s c per 4-id clip 
Hi t probahilities agains t 1X2 

Range_ 1s t r d 
5~):-f 99% 

100M l10% 
200K 5% 

r.ieter target: 
2d rd 

99% 
967. 
39% 

l'eli~bi li t y : .95 for 300 clips , after which launcher 
i s dio::carded. 



3. Battnlion Model III. This is an evolutionary development of 
the current Marine infantry battalion. The materiel changes significant 
to the MARSAS War Games are described below. 

a. Surveillance and Target Acquisition Equipment. 

(1) Long Range Moving Target Indicator (MTI) Surveillance 
Radar 

Dimensions and weights of three packages of basic unit: 
12" X 24" X 2" - 10. 2 lbs. 
12" X 12" X 2" - 10. 3 lbs. 
12" X 12" X 2" - 10 lbs. 

Dimensions and weight of accessory pack: 
18" X 10" X 6" - 6.2 lbs 

Antenna pedestal base rotates with respect to tripod 
level platform aligned to turn North by the electro­
optic angle mea~urement device attached to pedestal 
base. 
Clear weather ef fective range: vehicle - 10 Kr.i 

personnel - 5 Km 

Minimum range: 10 meters 
Selectable azimuth scan up t.o 360° 
Elevatio'l scan: 100 mrad azimuth 20 mrad elevation 

increments within+ 400 and -600 
mrad from hori~ontal. 

Automatic detection 
Antomat:f.c tracking 
Targ · t radial velocities : 0.66 to 45 mph 
Target l ocatl01, accur.acy: azimuth• 5 mrad. 

elevation+ 5 mrad 
Target interpre tation: Operator dependent 
Degr adation by environmental conditions: Sensitive 

Response time: Function of c3 system 
Countermeasures : Vulner.?ble to jamming 

l\ttack hy fire. 
Power: 24-volt, 5 lb, zinc-air battery. 

12 hou.:a continuous operation. 
Reliability: -1TBF - 10, 000 hours 
Displacement t i me: 1.5 minutes 
Emplacement ti~e : 3.7 mi nutes 

to rain 

and to direct 

Battery l:i f e-

(2) J,ong Range l f!. .tro-Optic (E-0) Surveillance Device 

Dimensions , I cl. Tripod: 34" :{ 10" X 10" 
Weight, Jncl . Tripod: 54.3 lbs. 
Operational 1 todes: Thermal ,passive night vision 

I-.3 

(1/2 moon), and active night vision 
(black sky) 



l 

(3) 

(4) 

Clear weather, effective ranges: 
Thermal: vehicle - 8. 4 km 

personnel - 4.2 km 
Passive: vehicle - 15 km 

personnel - 5 km 
Active: vehicle - 4.5 km 

personnel - 1.5 km 
Field of view: 2° 
Location accuracy: Obtains. range from laser and 

azimuth and elevation from co-mounted 
E-0 angle measurement device. 

Detects stationary and moving targets 
Target int~rpretation: accurate 
Degradation by environmental conditions: No significant 

advantage over direct viewing in 
r.ain, snow, fog, drizzle, haze, 
smoke, or dust. 

Response time: Function of c3 system. 
Power: 100-hour life battery 
Reliability: MTBF - 10,000 hours 
Displacement time: 1.3 minutes 
Empla.c.ement tiue: 2. 7 minutes 
Long Range Multipurpose Laser Device 

Di.mens ions, ind. tripod: 13" X 9" X 9" 
Weicht: Overall - 55 l!ls. 

Basic unit, incl. tripod - 35 lbs. 
Scan drive and remote unit - 20 lbs. 

Clear weather effective range: Bange finding - 10 km 
targe 1· designation (illlllllination) 10 km 

Target interpr_tation: Depends on human eye, co-mounted 
lOX telescope, or E-0 device. 

Degrad.1tion hy environmental conditions: E-0 device 
used for night target acquisition 
has no significant edvantagc 
over direct viewing in rain, s, ow, 
fog, drizzle, haze, sn:oke, or dust . 

Response tiJre: Function of c3 system 
Power: D::i t t e ry, rechargeable every 2 hours. 
Reliab .lity: MTRF - 10,0vO hours. 
Displacem .n t t i me: 1. 3 l'li nutes 
Empla<'emen~· ti, e : 2.7 minute· 

Electro-Op t i c ,".ngl~ Measurement Device 

Di. mens ions: ./' X 6" X 7" 
Weight i r,cl ,lirtg battery: 5 lhs. 
Fun ction: Provides ace r a te .. arget elevation and 

.c:-~<ling information, w:i.t:h elevation 



(5) 

Effective range: NA 

coordinates relative to the borizatonal 
and azil'luth r~lative to true North 
rel31'.es elevation to that inherent in the 
PLf. system. 

Target Location accuracy: Ele.vation - 2 mils 
Aziauth - 2 mils 

Target interpretation capability: none 
Degradation by environmental conditions: none directly, 

Response time: NA 

hut limi ted to that of the MTI radar, 
F.-0 dµ,vice, and/or laser with which it 
is employed. 

Countermeasures: No significant signature 
Power: Battery, r echargeable every 12 hours 
Reliability: MTBF - 10,000 hours 
Displacement/emplacemer.t tiues: Co-mounted with radar, 

E-0 device, or laser, 
as desired. Add 10 seconds 
to times for pertinent equip­
ment. 

Moving Target Indicator (HTt) Surveillance Radar. 

General description: Medium range, handhcld or tripod­
motmted, X-band radar consisting 
of a receiver/transmitter, processor/ 
dj splay, connecting cable, headset, 
t r ipod, and 10 power telescope. 

Dimensions: 12" X 13" X 3" 
Weight: Three component s - 21.3 lbs. 

basic unit - 11.2 lbs 
remote package - 10.1 lbs 

Clear weather effective range : vehicle - 5 km 
personnel - 2 km 

Azimuth coverage 360° and contour scan in elevation both automatic. 
Target location accuracy: Range - 10 meters 

Azimuth - + 5 rnrad 
Ele•,ation :- + 5 mrad 

Target radial velocities : 0.66 to 45 mph. 
Target detection and location: Pr esented aurall~• and visually 

to operato·c. Di splays ~ermit night 
operation wi thout d1~~1~d~ng position. 

Target in tP.rpretation: Operator dependent. 
Adjustable scnn in two beam widths (12°). 
Degradation by envi ronmental cP'd i tioris: Sensitive to rain 
Response times : Fu11 ct i on of C sys teR 
Countermeasur s : Vulnerable to j :mrnin.g and to direct attac1< 

y fire . 

l-5 



(6) 

• Power: Battery, vi th 12 hour life. 
Reliability: M'IBF - 10,000 hours 
Displacement time: 1.5 minutes 
Emplacement time: 3.7 minutes 

Electro-()ptic (E-0) Surveillance Device 

Dimensions: 9" X 8" X 3.5" 
Weight: 12 lbs 
Hand-held or tripod mounted 
Operational roodes: Thermal, passive night vision (1/2 1M>On) 

and active night vision (black sky) 
Clear weather effective ranges: 

Thermal: vehicle -

Passive: 

Active: 

Personnel -
vehicle -

p~rsonncl -
vehicle -

1.5 km 
40(1{ 

3 km 
1 km 

2.25 km 

Fiald of view: 1.5° 
personnel - 750 m 

Location accuracy: Obtains range from laser and azimuth 
and elevation fro~ co-a,unted E-0 
angle me~surement device. 

Target Interpretation: Accurate for all stationary and moving 
targets within range of operating mode. 

Provides s:1.ghting for laser at ni~ht and 1.n had weather. 
Degradation by environmental conditions: ·No significant 

advantage our lirect viewing in rain, 
snow, fc~, driz1.le, smoke or dust. 

Response time: Function of C· system 
Power: Battery with 100-hour c.or.tinuous operation life 
Reliability: f.frBP - 10,000 hours 
Displacement time: l.3 minutes 
Emplacement time: 2.7 minutes 

(7) Multipurpose t.aser Dev.ice 

Dimcnr ions: 9'' X " X 4" 
Weight: O\•erall - 17 lb3. 

BAsic unit - 6 lbs. 
Accesso~i ~s - 11 lhs. 

Hand-held or triporl-mounted 
Clear we ather effei:- t i vi? range : Range finding - 3 km 

Target designation - 3 km 
Target location accuracy: 0.1¼ of range for l&&er, modif­

ied by PLRS accuracy (15m CEP) 
Target inte~prctation: Depends on human eye, co-r.aounted 

low power telescope for day or 
E-0 device for night. 

Degradation by eu-,ri n mme:ital conditions: E-0 device for 
ni r,ht target acquisition has no 
significant advantagP. over direct 
v'lewtng in rain, snow, fog, drizzle, 
haze , smok~ or. dust. 

I-6 



(8) 

(9) 

(10) 

Response time: Function of c3 syate~s 
Power: Battery rechargeable every 1~ minutes 
Reliability: MTBF - 10,000 hours 
Displacement time: 1.3 minutes 
Emplacement time: 2.7 minutes 

Rifle Ni~ht Viaion Sight 

Dimensions: 3.5" X '••5" X 13" 
Weight, incl. battery: 3.5 lbs 
Rifle-mounted, three-power 
Effective range vs. man target: 

Angular field of view: 7.5° 

Highlight level - 2. 5km 
Lowlight level - 500m 

Target locat:f.on accuracy= azimuth - 1 mrad 
elevation - 1 mrd 
ranee •· operator estimate 

Target interpretation: accurate 
Recognition criteria: 4 line pair~ across target (shape) 
Degradaticn by environ111ental conditions: No significant 

advantage over direct viewinc in rain, snow, fog, 
drizzle ! haze, STIIOke, or dus t . 

ltesponse ti11M:: Ft nction of c3 systeM 
Power: battery r echargeable every 100 hours 
Reliability : ~rrHF - 10,000 hours 
Displacement and emplacement times: N/A (Snaps on) 

Pocketscope (night vision device) 

Dimensions: 7" X 2.3" X 5.9" 
Weight: 1.5 lbs 
Effective range: 350 me~ers 
Field of vJew: 14 e, 

Resolut :.o·.l: l. 9 lp/mrad 
Focus range: 4 to infinity 
Targe t location accuracy: No intriusic 

elevatioa, Azimuth, or range 
capability 

Target interpretation: 91% recognition 
Degradation by environmental con~itions: Operates under 

ambient night sky conditions (starlight through moon­
light) No significant arlvantage over direct viewing 
in rain, sno-w, fog, driz zJe , haze, smoke, or dust 

Response t!me: N/A 
Power: dry cell battery 
Displacement/emplacement time : N/A 

(instant operation) 

rosition Location and Reporting · Systt.•m (PUS) 

General de£ r. ripticn: PLRS js an automated location aysteM 
with two ba,c;ic fun ctional roles to facilitate execution of. 
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command and control. First, it shall generate, transmit, 
receive, and process signals from whi.ch accurate three 
dimensional po~ition information will be derived, 
rapidly updated, and displayed within designated c01111&nd 
and control centers. Secondly, PLRS vi 1 provide 
individual air and ground users with the ability to 
demand and receive via their own PLRS equ:lpaents, a 
variety of position, navigation,and related information. 

Components: (1) master unit (MU) and sub-.aster unit (SY.U): 
contains systems control electronics and ADP 
eqtdpment mo\D\ted on 2 1/2 T. truck. SMU is 
back-up for MU. 
(2) user unit: operable from batteries or 
vehicle power, in manpack, vehicle 110un t, or 
aircraft mount. 

Weight: User unit including battery: 10 lbs. 
Position accuracy: 15 meter CEP 
Us en-; accommodated: 2000, at 66 users per second ·- , 
Ranging and comm network: 200 mi diameters 
Security: Cryptographically secure and protected from 

jammin " , spoofing , and exploitation. 

(1) !?ragon 

Generd description: Man-rortable, tube-launched, 
optically-tracked, wi~e-guided 
antimechenized/ assault lllissile sys tern 
fired fro!!l a recoilless, disposabl 
launcher. 

Dimen ions: Overall - 3.73' 
Missile - 2.44' 

Wei ght: Co. pl te: 27.5 lbs 
Missile : 14.4 lbs 
Warh a : 5.4 lbs 

Ammunition: 5" HEAT 
Direct fire range : 1 km 
Armor pene trat: cm: 20", 0° obU qui ty 

(2) Mul tishot P rt ab le Flame Weapon (WPFW) 

See paragrap1 2~ (l) above 

(3) Iopro•,ed 811'f11 Mo_rtar 

General Dc£c r ~pt lon: Thi s is an improved mortar to replace 
th E! Army's 107mm. Most data are the 
sam-- for th0. M29. 

Maximum rang 6.2km 
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(4) Squad Automatic Weapons System (SAWS) 

Length: Overall - 41.5" 
Barrel - 24.0" 

Weight: w/200rd magazine, bipod, and accessories: 19.8 lbs 
without: 11.5 lbs 

Calibre: 6mm 
Maximum range for helmet penetration: 1 km 
Operation: dual gas system 
Feed: sprochet (disintegrating metal link) 
Locking: Rotary (3 lug) 
Rate of fire: 480 SPM 
Number of modular groups: 8 
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I. GENERAt. 

The R.ule Manual of the Landing Force War Galle provided the aaseaaent 

procedures for th~ conduct of the MAR.SAS War Games. However, illa8IMJch aa 

MAR.SAS Model Ill surveillance and target acquisition equipment 1a conceptual, 

it was necessary to obtain certain assessment data froa the~ atudy 

group. Furthermore, it was necessary to develop supplementary •thodology 

for the assessment of Red electronic counter measuren (ECM) in aa aach as 
the Red force was given an ECM capability in War Grune MAR.SAS IV. 

II. PERFORMANCE OF MODEL III OPTICAL SENSORS 

!able J-1 contains environmental scaling factors providing 

by tlie MARSAS Study Group and employed by War Games Branch in assessing 

Model III optical sensors. 

III. PEtu,•ORMANCE OF K>DEL III MTI RADAR 

Table J-2 contains environmental scaU.ng factors provided by 

the MARSAS Study Group and employed by the War Gat:\es Branch in assessin 

Model III Ml'I Radar. 
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IV· ELEC7R0NIC ;-'.\.RFARE ASSESS~:ENTS 

1. General. This docwaei.1t sets forth the nature. extent and asaeasment 
rule• for the Electronic Warfare (EW) that will be injected into the lut 
game of the MARSAS series of battalion war games. Mauch, it constitutea 
a special addendum to Chapter 18 (Electronic Warfara) of the Landing 
Force War Came. 

2. General Force Capabilities 

•. Red Forces will be given the capability to conduct both Electronic 
Support Measures (Esi.1) and Electronic Counter Measures (ECK) commensurate 
with a reasonable amount of assets that would be provided baaed upon the 
composition of the force end the scenario. Red will not be .given sophis­
ticated SIGINT capability since the time span of the g8ll\e i■ auffi~iently 
short to rule out such support. • 

b. Blue forces will not accrue additional ESM/Eot/ECCM capability 
over and above the capability to jem air defense radars that existed in 
the pren us games. Such c1ction is in line w1th the assets that would 
be provided a force of this compos:i tion ·.1nder the circumstances of the 
scenario. 

c.. EW against Electro/Optic (i/O) devices and the Position Locating 
Reporting System (PI.RS) vlll not b r. played fo~ following reasons: 

(1) B/0 Devices. nie game will be conducted during daylight hours 
and, therefore, reduced visibility devices will experience little, if any, 
use. Under such conditions it fR improbable thRt Red would attempt to 
employ any countermeasureo. Thf! laser will only be used for range findtng 

.. ( . 

and in this mode is virtually ·l.r.mu:ie to E/W C("luntermeasurcs. E/0 counte r,:u.:asure 
were not considered. 

(2,) ~- There is i."ls'~ fficient empirical data available 
at this time to allow development of quantitative assessment rules for PLRS 

and the LFWG rules are not designed for this l eve l of resolution. It is nC't"c' 

that a PLRS EW field test wi l1 be conducted after the prototype units ar.e 
delivered in late rr74. • 
3. Red EW Assets. One signal cot!!pany ~ill be assigned to the Regiment 
that ia r.onf ranting t.he t otal Blue force. A detecl1JT1ent '1f this company 
will sup~ort the two Red battallons that. are involvP.d in the game. '.'.n 
addition, the Directfon Finding (DP) Net supr,ortin~ the Red Rei,iment cover1> 
the Blue force. n~ ific Red a s~ts Rre: 

1.Tlff l ltF _P_ow_~!:__ 1 _KW __ -t_ 1ooi~ 
N11·•hcr 2 3 ~ - . ... _ 



Communications Intercept: 10 positions 
VHF/UHP 

Direction Finding: 1 net* 
VHF/UHF 

Radar DF/Jam: 3 DF/Jammers 

~No specific numbers of equipments were played. The detection/location 
probabilities were established based upon the assumption that tht!re were 
two (2) DF stations which could cover 3ny point in the AO. 

4. Red E~lo~: n_t Doctrine 

a. Radio ·communi~ationa. Red doctrine is to locate (DF) radio 
transmitters with objective of destroying/neutralizing by fire the 
capability associated uith these transmitters. Priority is given to 
locating command posts. Jamming will not be employed until the final 
stages of Red attack/defense unless prior to that time Red is unsuc­
cessful in locating radios associated with a Blue cap.ability that is 

• inf-licting damage on Red. When jamming is employed in attack/defense 
priority is given to command and fire request/control nets. 

b. Ground Radars. Since line of sight must exist between the Red 
DF/Jamme:r and the Dlue Radar, R~d will position their DF/JIJfJJJJIJars based 
upon terrain analysis and dispor.ition of lled forces. Red will attempt 
to maximize the distance of their DF/Jammers from the FEBA to avoid de­
tection and countermeasures by Blue. The policy for Red retaliatory 
action against Blue Radars is the same as above policy for radios -
that is: destroy/neutralize by fire if located, jam as last resort. 

c. Communications Inter.cept. Red has 10 positions available for 
intercept and possesses, therefore, the capability to monitor all Blue 
nets on a nearly simultaneous basis. The probability that any Blue 
transmission is monitdred is near certain and, therefore, it is as sumed 
that all clear transmissions by Blue are monitored and understood. 
Bawcver, ciphered transmissions will not be understood. 

d • Miscellaneous 

(1) Red force& have demonstrated that they can 'DAintain radio 
silence when neceosary. RAdio silence will be maintained while Red is 
deploying to attack. 

(2) Chaff is an impractical countermeasure against ground MI'J 
radar and will not be used. 

(3) Red j.i.mmiers will be semi-advanced noise janmers. They will 
have a listen-through capability and will be keyed by the transmitter­
receiver to be jammed. 

S. Red Player Rec;.~:t rements • To allow as sensment of EW interactions Red 
Player Team must make the follo~dng inputs at ,appropriate junctures in the 
game. 



a . Specify l ~cation of each radio jamme~ anc the blue receivers 
targeted. 

b. Specify location of Radar DF/Jamme.ra. 

c. Speeify p=icrfty for. DPi g by type Blue ccnaunication net. 

d. Provide ~0P for retaliatory action against Blue radios/radars 
that are located or, alternatively, respo~d to Control information on 
a case-by-case basis. 

6. Blue Player Requirer.ient~ 

a. Provide SOP or intermittent orders concerning sctiona ra ,tar 
operatorR will take to avoid det.cctio~, such as time-on-air. 

- - b. Specify separation d1 c;t:rnf!e be.tween 1mt_enna and center cf mass 
of the unit/facility ~•sing thf.: :- .1dio for each rarlio. 

~- Specify fo advance of a bame intf".rv~l any unusval coam.u:ii cation·~ 
disciplinary rneaBures that. ar ,1 to b practiced during the interval. 

7. Control As scnsre~n ts 

a. ~ssin ~ RP.d DF P~:-:.!: rm9.nce · (Radios). At the end of each game 
interval assess c~ch Blue r::. • i o t o determine if located by Red. For 
this purpose play one radio r.t C.!C-.h platoon, recon team, artillery bat­
tery and bat tali on he,td quarters. Procedures are: 

(1) Count the- number of tranRmissions [Di; 1-1 °00 n (nratoteJ. nun•L•:i: 
of platoons played) J made dudng the interval as A result of target. "ie­
tections. Note; Platoon r11.d:f.os make 2 trAnsmis,;icn,; per detectiou 1f 
radio communications only are ueed; 1 tr.1n!'.:mission if wire. is lairi tn c.om­
pany area. 

( 2'.i C,mnt chc nurn"t> :~1: ,J'l rransmisi;ions [Fi ; isl 000 n] mad 2 <'luri. 
the intervc1l .:s A r esult c,f [;;-..... mission n : ttueHt~. 

(3) Co·mt t:he rnniher of t r.an !:".miss iot :s fr,·m F3CC to FDC [FSR] , P 
a re 4\.\l t o • f i.:' e ,:;up port ~~rd :ts . 

Ti 0 ==1° " '. ·.).,. (!H , :. rd 1, + -~F ::. ) l, rt.n 
+:', (D; .... -f ·: .i IT1 , :1 

* This f ,1~t0r >tc,:-cn mt .· r o:: • ~ l · L T !".;~~ti ,:;,.1 traff i.c on company • nd 
battelion m:-: , . 

: , r 



(5) Compute time-on-air for recon team radio■ [Tr; r-1 •••t]. 

Tr • (Dr) 2 min 

(6) Compute time~n-air for Bn HQ, /FSCC radio: 

D k 
Tu• (I Di + I Dr + FSR) 2 min 

1•1 r•l 
n k 

~ { I Di + I Dr + FSR) 1 min 
1•1 r-1 

*Accounts for other traffic 

(7) Compute time~n-air for artillery batter# ·r~~o: 
ft 

TA • (I Fi) 4 min +- (FSR) 2 min 
ial • 

• (8) Compute prohnbilit:-· !Py,; L•l .. •~ (t=total I radios)] that 
each radio is located , .. 

' 
P (l) • probabilit!~ of DF by single reciever 

Table 1 

Ti (min) p(l) 

2 .05 
s • ?. 

10 ., li 

20 .6 
30 .8 

(9) Assess if each radio is located using computed P : Draw a 
random number. If num~er is lcs& than PL x 100, radio is l~ated. Refer 
to Table 18-32, ChaptP.r 18 for locntion acr.uracy. 

(10) P~ovide asEessment results to Red team and request action to 
be taken during next interval. 

Ul) Based upon Red team rcsponoe assess d31D8ge in next interval. 
In aasessing damage account for separation distance between antenna and 
center of mass of unit/facility using radio. 

bA • Assessment of Red DF Performance (RAdars). At the end of each 
gaae interval asseRs each E1ue re~nr to determine if located by Red. 
Procedures are: 

(1) r,e c-:-rr.1.n .. w~f're t 0S r•7dst between Blue t .adars and Red DF/ 

J -j7 -



(2) Where LOS exiat determ1na if Radar if DF'ed: 

Distance ·betlh!.f!t\ ·Radar ·and ·o1/Jii11Der · • 
I • Effective Range of Radar (peraonnel Target■ ) 

p • probability of detection per sweep 

Tab l e 2 

a p 

2.0 .os 
1.7 .10 
1.5 .20 
1 .... .30 
1.0 .40 
0.8 .so 
(.8 .so 

R Compute R and enter · Table 2 to determine P• 

• b Compute nmber of sweeps. Refer to Blue e:aployment SOP 
and Radar sweep rates . 

.£ Deter1'line if Radar 1a DF'ed by drawing rand011 nUllbers (RN). 
Stop the draw when the RN'100p or when the number of draws io equal to the 
number of sweeps, whichever occurs first. The rodar ia DF'ed if a RNSlOOp 
is drawn. 

(3) The radar is located if DF'ed by at least two DF/Jammera. Refer 
to Table 18-32, Chapter 18 for location accuracy. 

(4) Provide assessment results to Red team and requeat action to 
be taken during next interval. 

(5) Based upon Red team response assess damage 1n next interval. 

c. Assessing Red J8Jllff'~na Performance (Radios). When Red employs 
jaaaing, effectivenens will be assessed on a real tille (game) basis for 
each attempted transmissi on to r eport a detection, request a fire ai.esio~ 
or order a fire F~ssion. The r esult of the assessment will be the time 
delay to complete the transrois ston. Procedures arc: 

J- 8 



Tab! e 3 

Typ~ Targeted 
Tranrnission ';"•=1~m:1it ter l.ece'iver 

Detection ? '.atoon Bn Rq'a 
ltf.mo~ts 1'econ 'I'll ---:,_, 
Fi'te 1"!!.!;s~.on Platoon Arty FOC 
Rf!quest 
F:tr~ Misei on J iln Hq's Arty me 
0 dera 

Note: Rert team ,ruRt spe . i.fy at. game intervals location of 
ja1muerR and nets i• ~rr,P..tr.d for each _1 ar.:mer. 

(1) Measure the dtstancC.3 bet "Jeen the jaJnlile?'.' and targeted t eceiwn 
. [DjT] and bet,.een the tra,,smi tter an-:! targeted rcct?:iver [Dtrl. 

(2) Compute K. 

Wj • Jammer Power 
Wt r. Xmt r. POWi: r 

See Tnoll!S 15-17 
C.hapr.er 1:i 

(3) Der: ~rmine prl,lwb:Ui ty of successful t-ranRmis:3ion using Tahl(' '• · 

T:l°~lc 4 

-- I F---, 
_r. _µ_ ,-~-- ~ 

( . l • 9 9 I '.~ . 40 I 
.2 .~o 1n .20 I 

.5 .:1(l 2C I .:JlO 
1 .70 30 .06 
., .60 40 I .02 
3 .so 50 U 
__ ,_ - ·-

( 4 ) Dr.a,i :t r, 1 dom '1,rn:ht:r . If num~e.r is grl'.!P ter tha:i lOOp, t ' ~.? 

link is jar::rac ~. 

(5.1 l ~ : 1ni: 1.,:; jaiil!Dec! ir.forn Blee on a r~r.l ti.Ille {game) basis. 
Allr.wable e <-t ·· oa by JHue i.s to dispatch a c"urier or pc11ition a relay 
radio. If co, rier ,>ption is usE:C~ asr,cRs th~ com.nunicat.ion delay tinte 
(Chapter 15). If elay 1~ UF~ <l e s: eBs w,ethcr th~t link ia jammet!. 

d. Asses£tlier.t: of r,e-:, -~ _•rr ,·,. ~- ·: eL·.lormant7 e Qtac':.._~rs). If a Red DF/Jr.rr.11; 
is able to .DF a lslue radnr Lt fa. alt·, ablP. to jam tl,e same radar if Red 
cho Rest d so. 
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Figure No. 

K-1 

K-2 

K-3 

K-4 

K-:; 

List r,~ Figur~ 

Tith~ 

Unit Hi3tory Re_or,1 £.<tract (r:lt•c 

Report Record Ext ar.t (Rlue) 

£qt•ipm.ent Lost Record Extract (Blue) 

Stp?Oiting Ar~s Record E.~tract (Blue) 

! ii R co:r1 Extr.act (Blue ) 

'7' , r ·c t Ur,t .' eC<'rd Extract (6J.1e) 

K-3 

K-6 

K-7 



1. ·';eneral. Game records iilclu~e team operation orders, fragr.ier.tary orders, fire.missions, and daily flight schedules as well as control work sheet~ for as ses sment of tactical and logistical activitiea . Th.ese data are sour ce documents for the machine re<:ords generated b::, control for each interval of game play.. Decks of cards are retained (or pla~ed on Magnetic tape) Ro that t :1e game can be reconstructed or replayed at any time. 

2. MARSAS I-IV. Twelve IBM 407 electronic accounting machine (EAM) records were kept during game play - Unit History Recorri (Red and Blue), Report Record (Red and Blue), Equipment Lo~t Record (Red &nd Blue), Supporting Arms Record (Red and Blu~), Air Record (Red and Blue), and target List (Red an<l Blue). All twelve r ecords were the source of the statistical da ta pre,;ente.d in t his r <.!port. 11: i s necessary to 11ndl!;?n, t n:1 ·1 ~he :ibbreviated EAM codeR for iull ut:ilizati:)n of these records, h-.: :.: • t:'1ese codes are too detailed for inc.,' :}or t llt ion in t h-? desc:r:iptiorir; which follow. • 

a.. Unit History Record ~Figure K-1). Th . s record shows fo~ each unit, at game re$olutic,n , :i.tc: activity during cac!1 inter\rnl of r,amc play. The information presented coneists of th!'! following: 

(1) End-i nterval time and day. Thi s is fssue<l initiallv -: start-game information. 
(2) Unit acr. ignaticn. type and size. 
(3) Tot .. 1 unit stre.ngth at begin-gc'.llDe and end-intP.rval (c .rr T~t) . (/1) Nur.ib er C'f c11sualt:le~ sustained during :!.nter1al. (5} U,:i:i.t location (coor,Unat::e) at enc\·-lnter.ral. (6) f~.-,d-:.i1tetval act:~vity and time and dRy it began. (7) Ty ,,e. of s'uppor~ and unit E>uppcr tecl, lf ;!pplicable. (8) Number of tank!3, r;1rtf0 _ieepA carr,o tr.uckR, recoilles:; rifles, amphihir.n tractor..; . •J ' · -: m: lianrl :.;. t <mo-inte rval, if arplica ,le . {9) Unique nu:nber ;~•;--; -;-·., .. d each uni.t, usEd for identif i c.atio., . (10) These colunnrn ,:? .. L' ·· ·~:;erved for 1Mchine codin~ and s::,rt i ng. . 

b. _!leport Record (F:f.::;u::·~- K-2). This rt?cc,rd provides each t.enl'l with intelligenc ~ infor1r.ation a.uc , he ,ce, is cc·r,monly known as the dPte.c~ion record. Howe.ver, :f. t is not c,,,1y a chr.onol.!"lgicEll report of the inter.a.:-r; =•~ of tlie two upr Ring sid~s, ai:; :H!~n hy onr-. ":di; i, c!uring each gclllE'. in t P. r v.J· t but a r eport of certain uni t ·,r :t ;_ m ; nn: i:11:clv in ~~ ener-,y : nt£1li?-enr ~. The infor.mt? tic,n presented cl"r. :·i-=: ~,, "f- t.h~ fol!.mn r·.g : 

(1) End- fo t:erv,:! J. t i rr : c1 · .j c.h ~. 
(2) Unit repo r ~i~~ . 
0) Uniq·1 • nun,hP.r ~•.·s i..~ ir> d f;'a ch report. 
(4' Th . mcs-, ·1~'? from t ·- r ~uort ing unit i n a!Jhreviated J.'!' (~ ) Tl r..s. c :-, 1 :,"ln~· -ire r 1.:s ~rverl !' r mach iN·! ""ding anrl are .1 · t germane to th . ene::1y , ,:c fr:ie"!.dl:; 1.~tc1li. ;:_r:?ncc r r csc>ntetl. 
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c. Equipment Lost Record {Figure IC-3). This record combines Red and Blue casualties and equipaent losses and serves as a source for updating appropiate entries in the Unit llutory record. The info~-11ation presented consists of the following: 

(1) Tillle ai.d day of each incident resulting_ in casualties or major material losA. 
(2) Unit description, type, and size. 
(3) Number of tanks, radio jeeps, cargo trucks, amphibian tractors etc lost during game interval. 
(4) Coordinate location where casualties occurred. 
(5) Personn~l casual tie~ and cause (artillery, mortar, naval l?lmfire, gt'Ound combat, tanks, anti-tank, aircraft or mines). 
(6) ,saessment work sheet number, such as an arti!lery fire mission number. 
(7 ) Enemy uait inflicting the loss. 
(8) 'T'hese columns are re _arved for tn.:'.Chine codin~ and ar~ not germane to data presented. 

d. Supporting Arms RP.cord (Figure K-4). This record is a recapitulation of the artillery and naval r,unfire missions asqesscd durin[t tl:e game, the air arm t.eing kept as a separate? record (s ~ aubpara •• helow). This record shows: 

(1) Time and day firing began. 
(2) Unit fir i ·b the mission. 
(3) Type weapon and type round. 
(4) • th.ld>er of rounds and type fusing. 
(5) Mission n11mber (assigned by tean ~rdering fire). 
6) TargP.t nunl,er & untque nUllber assigned each detecL 'd • rget (sec target list record subpara f, be1.ow). 

(7) Target location. 
(8) Target detection range au<l target engagement ranee: fir r two digits in each of the fl _i ~~ represent kilonietcrs; la~t digit in each fielc! represents neares . l• ,-,Ired •te1:s. 
(9) Forwud observer c:ic -·ignation, if applicable. 

(10) Unit requesting thn Rupporting firP.. 
(11) T~.ae and day 1·ar~f?:: was detected. 
(12) Time and day target w:u; engaged. 
(13) Target activl.~~, :> ·1 c terrain cover afforded the target. 
(14) Number of tu ,'P. i: • •d to f:!.re mission. 
(15) Unit being s 1 .p,"' r ' eC, by the artillP-ry or naval gunfire. 
(16) These col.um. a·: ( reserved for machine cot4:f.ng and are not geraane to data presented. 

e. Air Re ord (FJgur'! K-5). This record is . , ecapitulath"" of aircraft mis:dons flmr., aurtr.3 the game. fr · informc tion pr •sented 
conaists of th followi ~; : 

• . ..h 



(1) 'Iak.e off tiM and day. 
(2) Type :drcraft met alcle nlaber. 
(3) Type ordnance loaded md aoda of delivery. 
(4) Orig:in of aircraft (aubued/1.mdbued). 
(5) NUllber of aortles. 
(6) Time of landing after !lliaalon. 
(7) Number of aircraft !;hot down durlog au■ion and type 

air defeue weapon reaponaible. 
(8) Combat d ... ge ~uatai.ned froa air defense veapou 

■yate• to aircraft not shot down. 
(9) Miaalon nllllber (froa air schedule). 

(10) Total &11· raft ■bot down. 
(11) Target location. (vb.ere ordnance actually vu dropped). 
(12) Target activity and cover (foJlholes, vooda, open). 
(13) Target number (fr011 target liat). 
(14) Number of pa■ses and number of boabs dropped on target. 
(15) Type mission (close air support, det=p air support, araed 

reconnaiesance). 
• (16) Deaignation of unit supported. 

(17) Forward air controller, if applicable. 
(18) Ti11e and day of strike. 
(19) These columa are reserved for machine coding and are 

not geraane to t t e data pruented. 

f. Tar.get List Record (Fi&ure K-6). 'Ibis record .ls a listing of 
all target■ detected during gaae play by each tea's target acqui■ition 
cleTicu. The information presented con■ista of the following: 

(1) Time and day t aT' B•! :-- wu detected. 
(2) Unit/■enaor IMkinf, -etection.. 
(3) Tyre aeuor (air r. ual, ground viaual, ground radAr, 

electro-optic device, etc.), an,1 whether the target vu an initial 
or aub■equent detection.. 

(4) Line of sight range in •ten. 
(5) Detection ra~gc in Mters. 
(6) Target l ocation. 
(7) Line num:,er of ~e tected unit (from the unit history record. 
(8) A field used to ~ecord a C for control usage .only or a 8 

for Blue te• usage. 
(9) A field used to record whether a tar8't is being tracked 

at the end of the int rval (Y-yes, N-no). 
(10) Location et-ror (CEP) of target exprea&t\d in aeten. 
(11) Abbreviated target description. 
(12) Number assigned each tarr~t. 
(13) 'nlese coltla\s are reserved for machine coding and are 

not aeraaae t o data represented. 
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ANNEX L 

LIST OF AECRF.'HATIONS 

L-i 



- ---

AAMG 
AM'l'RAC 
All 
ASAP 
ATGM 
AV 

BICC 
BRDM 
BTR 

CLG 
COP (L) 

0 !) 

EOi 
E-0 
EW 

GV 

H & I 

IOWS 

km 

LFWG 
LOD 
LREO 
LRR 
LVT 

m 
mnt 
MAB 
HAF 
MAR 
1':ARSAS 
MAU 
I CDEC 
MIR 
MiD 
MIR 
Mi'FW 
MRI-;O 
MRR 
MTI 

NGF 

AntiAiri:raft Machine Cun 
Amphibious Tractor 
Airborne MTI Rad ~r 
As Soon As Possible 
Antitank Guided Missile 
Air Vi.Kua! 

Battlefield Information Coutrol Center 
Amphibious Armored Reconnaissance Vehicle (Rad) 
Armored Personnel Cnrr1.er (Kcd) 

Guided Missile Light Cruis~r 
Combat Outpost (Lille ) 

Destroyer 

Electronic r. .,mter Meas11re1:, 
i:. lec tro-011t i ~ 
Electronic Warfar~ 

Growtd Visual 

Harrassing and In.5erdictioP 

Infantry Organizat1vn and Weapo~s Systems 

kilo::icter 

Landing Force War Game 
Line of Departure 
Lo:ig Range Elcctro--Optic Device 
L0ng r,2.ngc, MT I •·, dar 
Lan,Hn.: ' 1ehid Track 

mct(•r 

milHmeter 
M rine Amphib ions Brigade 
Marine Amphibions Force 
Marine Regiment 
Marine Se .. rch and Attack System 
Marini? Amphibions Unit 
Mnrlne Co.:-ps ne,·elopmenr and Education Combat 
M('.chaniz"!d (or Motorized) Infantry Battalion 
Mechani?ed (nr Motorized) In f antry Division 
Me chanized (ur Motorized) Infantry Regiment 
Mnltishot Pcrtable Flame Wr.: -.r,on 
Mid RangP. Electro-Optic Oevice 
Mid R~nge MTI Radar 
Mo\'ing arget Indicctor 

Naval Gunfire 



PD 
PGRG 
PLRS 

RCA 
Ken 
Rein 
RG 
RR 

SAM 
SAW 
STA 

T/0 (E) 

UGS 

VT 

WCB 

Point Ditonation 
Potomac General Resti~rch Gi:oup 
~osition Location ond Reporting System 

Radio Corporation of America 
Reconnaissance 
Reinforced 
R.ccoilleso gun 
Recoilless P. tfle 

Surface-to-J..i.r (MbAUe) 
Squad Automatic Weapon 
Surveillance en. Target Acquisition 

Table of Orgonizat~on (Equipment) 

Unattend~d Ground ~?,, ·or 

Varioble Time 

W'l r Gai'lCS B ,tnch 

1.-2 


	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039
	0040
	0041
	0042
	0043
	0044
	0045
	0046
	0047
	0048
	0049
	0050
	0051
	0052
	0053
	0054
	0055
	0056
	0057
	0058
	0059
	0060
	0061
	0062
	0063
	0064
	0065
	0066
	0067
	0068
	0069
	0070
	0071
	0072
	0073
	0074
	0075
	0076
	0077
	0078
	0079
	0080
	0081
	0082
	0083
	0084
	0085
	0086
	0087
	0088
	0089
	0090
	0091
	0092
	0093
	0094
	0095
	0096
	0097
	0098
	0099
	0100
	0101
	0102
	0103
	0104
	0105
	0106
	0107
	0108
	0109
	0110
	0111
	0112
	0113
	0114
	0115
	0116
	0117
	0118
	0119
	0120
	0121
	0122
	0123
	0124
	0125
	0126
	0127
	0128
	0129
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