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INTRODUCTION 

Many computer programs have been developed a t  H S R I  s i n c e  i t s  f o r m a t i o n .  

These cover  s u b j e c t s  as d i v e r s e  as t h e  d i s c i p l i n e s  rep resen ted  i n  t h e  I n s t i t u t e .  

Among t h e  ma jo r  c o l l e c t i o n s  o f  programs a r e :  

1 .  human k inemat i cs  and impact  d a t a  a n a l y s i s  programs; 

2. v e h i c l e  mo t ion  and t i r e  s i m u l a t i o n s ;  

3.  s t a t i s t i c a l  research  package; 

4 .  a c c i d e n t  da ta  f i l e s  and t h e  assoc ia ted  so f tware ;  and 

5 .  v e h i c l e  l i g h t i n g  and v i s i o n  programs. 

A few o f  these have been gathered t o g e t h e r  and presented as c o o r d i n a t e d  

packages b u t  t h e  m a j o r i t y  a r e  b u r i e d  i n  i n d i v i d u a l  p r o j e c t  r e p o r t s .  

T h i s  summary document has been w r i t t e n  t o  d e s c r i b e  a l l  s o f t w a r e  a v a i l a b l e  

a t  HSRI. For each case t h e  f o l l o w i n g  d a t a  i s  i n c l u d e d .  

1  . program t i t l e ;  

2 .  s h o r t  d e s c r i p t i o n  o f  t h e  f u n c t i o n  o f  t h e  program; 

3 .  i n p u t  and o u t p u t  f e a t u r e s  and requ i rements ;  

4. computa t iona l  1  anguage; 

5 .  cand ida te  computer systems on which t h e  program c o u l d  opera te  

and program ava i  1  a b i  1  i t y  ; 

6 .  p a s t  and p o t e n t i a l  a p p l i c a t i o n s ;  and, 

7 .  re ferences t o  pub1 i s h e d  documentat ion.  

One o r  two pages o f  t e x t  a r e  used t o  d e s c r i b e  each s o f t w a r e  e n t r y .  

The o b j e c t i v e s  o f  t h i s  c o m p i l a t i o n  a r e :  

1 .  c o o r d i n a t i o n  o f  t h e  d i s s e m i n a t i o n  o f  HSRI research  r e s u l t s  

and a n a l y t i c a l  t o o l s ;  and, 

2 .  e s t a b l i s h m e n t  o f  a  package o f  techno logy f o r  use by t h e  

au tomot i ve  and s a f e t y  community . 



-- 
i he compilation i s  organized i n  a  simple manner. The primary parts 

are the Index of Programs cataloged b y  HSRI department and the entr ies  them- 

set ves. Because the interdiscipl  inary structure of HSRI tends t o  divide 

the collect ion of programs into logical topical un i t s ,  no fur ther  break- 

down has been made. The collection of programs ent i t led  "S ta t i s t i ca l  

Research System" has been grouped together under the Systems Analysis 

De~artment as have the accident data f i l e s .  



PROGRAM AVAILABILITY 

A1 1  programs i n c l u d e d  i n  t h i s  c o m p i l a t i o n  a r e  a v a i l  a b l e  f o r  use by 

o r g a n i z a t i o n s  and i n d i v i d u a l s  o u t s i d e  HSRI . 
L i s t i n g s  o f  t h e  programs w i l l  be made a v a i l a b l e  upon r e c e i p t  o f  a  

w r i t t e n  r e a u e s t  addressed t o  t h e  HSRI L i b r a r y :  K .  B. Weber, Highway 

Safe ty  Research I n s t i t u t e  L i b r a r y ,  The U n i v e r s i t y  o f  M ich igan ,  Huron 

Parkway and B a x t e r  Road, Ann A rbo r ,  M i c h i g a n  48105. 

D e t a i l e d  i n f o r m a t i o n  conce rn ing  use,  documenta t ion ,  i n p u t ,  o u t p u t ,  

o r  i n s t a l l a t i o n  o f  i n d i v i d u a l  programs may be o b t a i n e d  by  c o n t a c t i n g  

t h e  a p p r o p r i a t e  depar tment  head: 

Biomathemat ics - D. H. Robbins - 764-3109 

Biomechanics - J. W .  M e l v i n  - 763-3462 

B iomed ica l  - R .  G.  Snyder - 763-3582 

Human F a c t o r s  - R .  G.  M o r t i m e r  - 764-41 58 

P h y s i c a l  F a c t o r s  - L .  Segel - 764-2168 

Systems Ana l \ys is  - J. O'Day - 764-0248 
I 

A l l  t h e s e  i n d i v i d u a l s  have a  common address,  Highway S a f e t y  Research I n s t i t u t e ,  

The U n i v e r s i t y  o f  M ich igan ,  Huron Parkway and B a x t e r  Road, Ann A rbo r ,  

V i  c h i  gan 481 05 ,  





Program T i t l e  Automated Data Access and A n a l y s i s  System (ADAAS) 

Program F u n c t i o n  ADAAS i s  a  program t o  p r o v i d e  easy access t o  HSRI a c c i d e n t  

f i  l e s  and t h e  a n a l y s i s  capabi li ty o f  t he  S t a t i s t i c a l  Research System. 

Source o f  Program Developed b y J  . Green. Sponsored by IVlVMA and I4tiTSA. 

I n p u t  and Output  Features and Requirements I n p u t  i s  use r  c o n t r o l  parameters 

arid HSRI a c c i d e n t  f i l e s .  Ou tpu t  i s  one o f  a  number o f  u s e r - s e l e c t e d  

a r ia l ys i s  o u t p u t s  ( d a t a  s e t  l i s t ,  ANOVA, b i  v a r i  a t e ,  u n i v a r i a t e ,  h i s tog ram)  

Program access i s  l i m i t e d  t o  a u t h o r i z e d  system users .  

Computat ional  Language F o r t r a n  I V ,  360 assembler .  

O p e r a t i o n a l  S t a t u s  liri t t e n  f o r  IBM 360167 MTS. Cor iver t i  b l e  o n l y  w i t h  

d i f f i c u l t y  t o  o t h e r  systems. A v a i l a b l e  f r o m  J. Green. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  P rov ides  s i m p l i f i e d  means o f  a n a l y z i n g  t h e  

a c c i d e n t  da ta  s t o r e d  i n  t h e  HSRI f i l e  system, 

Documentation Documentation i s  a v a i l a b l e  f rom J. A. Green Room 232 HSRI, 

764-0248. 



Program Ti  t l e  PH760 Automati c 'nter2ct.i nn Detec-hr- (AID) 

Program Function The A I D  program p r o \ / i  des i, description o f  jnteractior; 

between a dependent variable ai?d il Set o f  predictors .  Ttie program inspects 

a l l  possible ?-way s p l i t s  c!f data i::lci determines which s p l i t  y ie lds  the 

grea tes t  reduction in the sum or: saiiares. T!ie program sp l i  t s  the data and 

then se lec t s  as  ti?e new " pa re r? t "  t h r ,  gr(3up with the grea tes t  to t a l  sun1 of 

squares. The process continues unti l  no more s p l i t s  can be made. O u t p u t  

i s  prir!tolit describing the s p l i t s  and octional ly , a i t a t i s t i  cal Research 

System !SRS\,* data s e t  ! :o r l tn i r : i r ;~  i-i-:r res i duals. R e s t r i c t i ~ n :  The maximum 

total  number of classes o r  yes21 t i n g  reccdeci values fo r  a11 predictors to- 

gether must not exceed 409, 

S o ~ r c e  of Prcgratu - The S t a t i ! : ~ ' ~ c a l  R,e~e3! -ch  Systeil; (SRS) based on OSIRIS I 1  

which was developed a t  toe I i l s t i tu te  fo:-  Socl 'a l  Research a t  the U n i ~ e r s i t ~ y  

o f  Michigan. Further re i i s ion  and t ? x t e n s i l ~ n  was carried out by HSRI. 

Input and O ~ l t p u t  Features and Requirmerits I ~ p u t  i s  e i t h e r  batch o r  i t ~ t e r a c t i v e  --- -,----- --- ------. 

mode fc iq control information and 5 R S  standcird data s e t s  fo r  data s e t  information. 

Computational l a n a a ~ e  Fort:-:iv IV. - --.---.- - 

Operati cnai S t a b s  sirs t ten for 3pePa-'- on :inde\- i4TS on the IBM 360167. -- 

Extpr:si ve re;.,isic~i waul ci be requi vcr t!; ?perate under 350 o r  370 0s. 

P a s t  and P o t e ~ t h l  Cq'pf?: cations '.l;ec: r.. riztcrrni~e which o f  a1 1 possible 
--. -- 

two-way s p l i t s  of the data based on a l l  o f  the predictors y ie lds  the 

great.es t redii~ztior~ of squares, Used w i t h  the SK system. 

Documerltatior; ldood, I). t .  , iiafner, C. D .  , "Tile S t a t i s t 1  ca I Research System," -----. 

Ju ly  I , 1971 , Highway Safety Research Inst1 tu te .  

*SRS, S R  system a n d  SR are used i n  t h i s  report t o  denote S t a t i s t i c a l  Research System. 



Program T i  tl e A n a l y s i  s  o f  Var iance 

Program F u n c t i o n  ANOVA i s  a  genera l  program t o  p e r f o r m  a n a l y s i s  o f  v a r i a n c e  

on a  w ide  v a r i e t y  o f  ba lanced  expe r imen ta l  des igns  i n c o r p o r a t i n g  up t o  t e n  

i ndependen t  v a r i a b l e s .  The program can be used w i t h  equa l  c e l l  f r e q u e n c i e s ,  

o r  can p e r f o r m  unwei ghted-mean arialyses u s i n g  unequal c e l l  f r e q u e n c i e s .  

ANOVA accepts  many types  o f  c rossed  and n e s t e d  des igns ,  and s e l e c t s  appro-  

p r i  a t e  e r r o r  terms autornat i  c a l  l y  t o  f o r m  necessary  - F r a t i  0s. S i  g n i  f i  cance 

t e s t s  may be pe r fo rmed  on p o s t  hoc  comparisons between m a i n - e f f e c t  means, 

e i t h e r  on an o v e r a l l  b a s i s ,  w i t h i n  each l e v e l  o f  a  second v a r i a b l e ,  o r  

w i t h i n  each comb ina t i on  o f  l e v e l s  o f  two o t h e r  v a r i a b l e s .  E i t h e r  t h e  New- 

man-Keuls o r  t h e  Tukey ( b )  method may be s e l e c t e d .  

Source o f  Program ANOVA was o r i g i n a l l y  adapted by  W i l l i a m  L. Car lson,  

Systerns Am l y s i s  Group, H.S. R. I .  , from m a t e r i  a1 p r e s e n t e d  by H a r t l e y  

i n  1962. J e r o l d  S. Lower, Human Fac to rs  Group, H.S.R.I., made e x t e n s i v e  

r e v i s i o n s  t o  p u t  t h e  program i n  i t s  p r e s e n t  form. C a r o l e  D. Ha fne r ,  

Computer S e r v i c e s  Group, H.S. R. I. , w r o t e  t h e  r o u t i n e s  f o r  p e r f o r m i n g  

Newman-Keuls and Tukey t e s t s  on m a i n - e f f e c t  and i n t e r a c t i o n  means. 

I l l p u t  and Ou tpu t  Features  and Requirements ANOVA may be used i n  e i t h e r  

b a t c h  o r  t e r m i n a l  mode. D i f f e r e n t  l o g i c a l  u n i t s  a r e  used t o  1 )  i n p u t  da ta ,  

2 )  i n p u t  p rogram commands, 3) o u t p u t  r e s u l t s ,  and 4 )  o u t p u t  p rompt  l i n e s .  

Data t o  be ana lyzed  must be i n  c a r d  image form. The u s e r  has t h e  o p t i o n  t o  

s e l e c t  s e v e r a l  numer i ca l  t r a n s f o r m a t i o n s  and can s p e c i f y  c o n s t a n t s  t o  be 

added t o  o r  mu1 t i p l i e d  by h i s  data.  Two d a t a  i n p u t  s o r t i n g  procedures  a r e  

a v a i l a b l e .  

O u t p u t  from ANOVA i n c l u d e s  a  l i s t i n g  o f  a l l  m a i n - e f f e c t  means, 

at1 a n a l y s i s  summary t a b l e  i n c l u d i n g  sums o f  squares ,  degrees o f  freedom, 



mean squares ,  and - F - r a t i o s ,  and a t  t h e  users  o p t i o n ,  a complete t a b l e  o f  

c e l l  means, t a b l e s  o f  two-, t h r e e - ,  o r  four-way i n t e r a c t i o n s ,  and r e s u l t s  

o f  s e l e c t e d  p o s t  hoc  t e s t s .  - 
R e s t r i c t i o n s  o f  t h e  program a re :  

1.  The number o f  independent  v a r i a b l e s  may n o t  exceed ten .  

2. The number o f  c e l l s  i n  t h e  des ign  may n o t  exceed 10,000. There 

i s  no l i m i t a t i o n  o f  t h e  number o f  o b s e r v a t i o n s  p e r  c e l l .  

3. The number o f  l e v e l s  o f  each independent  v a r i a b l e  must be such 

t h a t ,  i f  we l e t  ki equal  l+n i ,  where ni i s  t h e  number o f  l e v e l s  o f  v a r i a b l e i ,  

t h e  p r o d u c t  o f  a l l  t he  ki i s  l e s s  than  o r  equa l  t o  60,000. No v a r i a b l e  may 

nave more than  99 l e v e l s .  

4. Exper imen ta l  designs must be ba lanced  and have no m i s s i n g  c e l l s .  

5. Only  one independent  v a r i a b l e  may be a  random f a c t o r .  

6 .  Only  one v a r i a b l e  may be a  n e s t e d  f a c t o r .  T h i s  f a c t o r  must be 

random and may be n e s t e d  under n o t  more than two f i x e d  f a c t o r s .  The number 

o f  l e v e l s  o f  t h e  n e s t e d  f a c t o r  must be c o t ~ s t a n t  f o r  a l l  f a c t o r s  o r  combina- 

t i o n s  o f  f a c t o r s  under wh ich  i t  i s  nes ted .  

Computa t iona l  Language F o r t r a n  I V .  

O p e r a t i o n a l  S t a t u s  The program i s  s t o r e d  under  MTS u s e r  number SAYM i n  

t h e  read -on l y  f i l e  ANOVA. 

P a s t  and P o t e n t i a l  A p p l i c a t i o n s  The Human Fac to rs  Group, H.S. R. I,, has 

used ANOVA t o  p e r f o r m  e s s e n t i a l l y  a l l  ana lyses  o f  v a r i a n c e  done s i n c e  

1969. 

h'hi l e  t h i s  p rogram i s  des igned t o  accomodate a l a r g e  m a j o r i t y  o f  

types  o f  ba lanced  des igns  found i n  t h e  b e h a v i o r a l  s c i e n c e s ,  i t  can a l s o  

be used f o r  o t h e r  d e s i ~ n s  i f  they  a r e  capab le  o f  b e i n g  r a t i o n a l i z e d  i n t o  



compl e t e  f a c t o r i  a1 des i  gns. Fo r  i n s t a n c e ,  des i  gns w i  t h  one f a c t o r  nes ted  

under t h r e e  o r  more o t h e r s  can be ana lyzed by t h i s  method, though a t  some 

a d d i t i o n a l  c o s t  due t o  t h e  manual computa t ion  r e q u i r e d  t o  c o n s t r u c t  t h e  

r e s u l  t i n g  v a r i a n c e  t a b l e .  

Documentat ion 1. Lower, J. S .  , " A n a l y s i s  o f  Va r i  ance Program (ANOVA)  ," 

Human Factiors Group, H.S. R. I . ,  Techn ica l  Memorandum HUF-TM-3, August 1 , 

1972. 



Program Title Anti-locking Models ( A N T I L O C K )  

Program Function The anti lock si mu1 ation provi des a general framework in 

which the characteristics of different existing anti lock systems can be 

modeled. 

Source of Program Developed under Fancher a n d  MacAdam. Sponsored by 

MYMA. 

I n p u t  and O u t p u t  Features and Requirements I n p u t  i s  wheel sensor, control 

logic, and pressure modulator informati~n. O u t p u t  i s  wheel pressure. 

Computational Languagecs' -i For t;-an I V  

ijperatiot~al Status Written for IBM 360167 MTS. Compatible with other 

Fortran I V  systems. Program i s  avai 1 able from C. MacAdam and J .  Bernard. 

Past and Potential Applications Used as part of Phase I1 Directional 

Response Neck/Tractor-Trai 1 e r  Si mu1 ation, 

Documentation - PlacAdam, C.  , " A  Gener(7.1 Purpose Mathemati cal Model for 

Simulating Anti-lock Systems,"internal memo, H.S.R.I. 



Program T i t l e  L i n e a r  A n a l y s i s  o f  Automobi le  S t a b i l i t y  S t e e r i n g  Performance 

( AUTOSTEER) 

Program F u n c t i o n  Computes t ime  t r a j e c t o r y  t o g e t h e r  w i t h  e i  genval  ues , 

e i  genvectors  and s teady s t a t e  f o r  l a t e r a l  dynamics o f  an automobi l e .  

Source o f  Program Developed under t h e  d i r e c t i o n  o f  Moncarz. Sponsored 

by DOT. 

I n p u t  and Ou tpu t  Features and Requirements I n p u t  i s  v e h i c l e  d e s c r i p t i o n ,  speed 

and s t e e r i n g  ang le .  Ou tpu t  i s  p r i n t o u t  o f  t r a j e c t o r y ,  e i  genval ues , e i  gen- 

v e c t o r s  and s teady s t a t e .  

Computa t iona l  Language F o r t r a n  I V .  

O p e r a t i o n a l  S t a t u s  W r i t t e n  f o r  I B M  360167 MTS. E a s i l y  c o n v e r t i b l e  f o r  any 

F o r t r a n  system. A v a i l a b l e  f rom H. Moncarz. 

P a s t  and P o t e n t i a l  A p p l i c a t i o n s  Used t o  g i v e  i n i t i a l  i n d i c a t i o n  o f  t hose  

v e h i c l e  parameters wh ich  a re  i m p o r t a n t  i n  s t a b i l i t y  c o n s i d e r a t i o n s .  

Documentat ion Repor t  t o  be i s s u e d  December 1974. 



Program T i  t l  e B a r  Graph P l o t t e r  (BARGRAPH) 

Program F u n c t i o n  BARGRAPH i s  a d a t a  d i s p l a y  program t h a t  produces h i s t o -  

grams o f  u s e r  i n p u t t e d  data.  The program p r o v i d e s  a g r e a t  deal  o f  f l e x i b i l i t y  

i n  s e t t i n g  up t h e  fo rmats  o f  t h e  graphs produced.  

Source o f  Program Developed under t h e  d i r e c t i o n  o f  Green. Sponsored by 

MVMA. 

I n p u t  and Ou tpu t  Features  and Requirements I n p u t  i s  i n t e r a c t i v e .  C o n t r o l  

parameters t o g e t h e r  w i t h  d a t a  sources  a r e  spec i  f i e d  by  t h e  user .  Ou tpu t  

i s  p r i n t o u t  o f  graphs.  

Computa t iona l  Language F o r t r a n  I V .  

O p e r a t i o n a l  S t a t u s  W r i t t e n  f o r  IBPI 360167 MTS. C o n v e r t i b l e  o n l y  w i t h  

d i f f i c u l t y  t o  o t h e r  systems. A v a i l a b l e  f r o m  J. Green. 

P a s t  and P o t e n t i a l  A p p l i c a t i o r l s  Use fu l  f o r  r e p o r t  p r o d u c t i o n  o r  any r e -  

q u i  rement f o r  e a s i l y  p r o d u c i n g  h i s tog rams .  

Documentat ion Documentat ion i s  a v a i l a b l e  f r o m  J. A. Green, Room 232 HSRI. 

764-0248. 



Program T i t l e  Bi vari a t e  Table Cleaning Program (BICLEAN) 

Program Function BICLEAN i s  a program designed to  take the output of the 

S t a t i s t i c a l  Research System bivar ia te  programs and reformat i t  t o  the 

user 's  speci f ica t ions .  

Source of Program Developed under the di rection of Green. Sponsored by 

M V M A .  

Irlput and O u t p u t  Features and Requirements Input i s  in terac t ive .  Control 

parameters and S?S tables are supplied by the user. O u t p u t  i s  reformatted 

table data. 

Computational Language Fortran IV. 

Operational Status Written f o r  IBFl 360/67 IqS. Convertible with d i f f i c u l t y  

to other  in terac t ive  systems. Available from J .  Green, 

Past and Potential Applications Used primarily t o  reformat the bi var ia te  

output tables f o r  use with other  programs. 

Documer~tation Documentation i s  avai lable from J .  A.  Green, HSRI , Room 232 . 
764-0248, 



Program T i t l e  Brake Dynamics and V a r i a b l e  B r a k i n g  V e h i c l e  (BRAKDYN) 

Program -- F u n c t i o n  S i m u l a t e s  t h e  t r a n s i e n t - r e s p o n s e  o f  a  comple te  

b r a k e  sys tern. 

Source o f  Program Developed as a  p a r t  o f  t h e  resea rch  p r o j e c t  f o r  Ph.D. 

Thes is  by F i s h e r . ,  

I n p u t  and O u t p u t  Fea tu res  and - Requi rements I n p u t  i s  v a r i o u s  parameters  

d e s c r i b i n g  b r a k e  peda l  and l i n k a g e ,  vacuum a s s i s t ,  master  c y l i n d e r ,  b r a k e  

1 i n e ,  and b r a k e  chamber p r e s s y r e  t o g e t h e r  w i t h  b r a k e  peda l  f o r c e .  Ou tpu t  

i s  computed b r a k e  l i n e  p r e s s u r e  command t o  r e a r  b rakes .  

Computa t iona l  L a n g u a ~ e  - Analog and H y b r i d .  

O p e r a t i o n a l  - S t a t u s  i40 l o n g e r  i n  use. Kept  as a  source  o f  t echn iques  f o r  

s i m i l a r  f u t u r e  prob lems.  

P a s t  and P o t e n t i a l  - A p p l i c a t i o n s  -. Used i n  t h e  a n a l y s i s  and p r e d i c t i o n  o f  

b r a k e  sys tem per fo rmance.  Used i n  b r a k e  sys tem des ign .  

Documentat ion F i s h e r ,  D. K. , "The Dynami c C h a r a c t e r i s t i c s  o f  V e h i c l e  B r a k i n g  - 
Systems ," 7970, Ph.D. Thes i s ,  U n i v e r s i t y  o f  Mich igan.  



Program Ti t l e  Brake Models and  Drake Fading ( B R A K E F A D E )  

Prograni Function Subroutine which computes brake temperatures with a view 

t o  estimating brake fade, 

Source of Program Developed under direction of Fancher, Bernard, and Post. 

I n p u t  and O u t p u t  Features and Requirements I n p u t  i s  l ine  pressure as a 

function of time. O u t p u t  is  torque as a function of time. 

Computational Language Fortran IV. 

Operational Status Written fo r  IBM 360/67. Easily adapted t o  other Fortran 

sys tems . 

Past and Potenti a1 Applications Used fo r  improved brake torque calculat ions.  

Documentation Report will be published in June, 1974. 



Program T i t l e  PA020 F i l e  Bui 1  ding (BUILD) 

Program Function The program conver t s  d a t a  s t o r e d  on c a r d s ,  c a r d  image 

t a p e ,  o r  i n  a  l i n e  f i l e  i n t o  a  s t a n d a r d  SR d i c t i o n a r y  and d a t a  f i l e  on 

e i t h e r  t ape  o r  d i s k .  The o u t p u t  from BUILD may be used as i n p u t  t o  SR 

a n a l y s i s  programs. R e s t r i c t i o n s :  The l o g i c a l  record l eng th  o f  t h e  i n p u t  

records  must be 80. The maximum number of ou tpu t  v a r i a b l e s  p e r  case  i s  

1600, o r  o u t p u t  c h a r a c t e r s  p e r  case  3600. 

Source of Program The S t a t i s t i c a l  Research System (SRS) based on OSIRIS I1  

which was developed a t  the  I n s t i t u t e  f o r  Soc ia l  Research a t  t h e  Univers i ty  

of Michigan. Fur the r  r e v i s i o n  and ex tens ion  was c a r r i e d  o u t  by HSRI. 

Inpu t  and Output Features  and Requirements Input  i s  e i t h e r  batch o r  i n t e r -  

a c t i v e  mode f o r  c o n t r o l  informatiori  and SR s t a n d a r d  d a t a  s e t s  f o r  d a t a  s e t  

in format ion .  

Computational Language For t ran  IV. 

Operat ional  S t a t u s  Wr i t t en  f o r  o p e r a t i o n  under MTS on t h e  IBM 360/67. 

Extensive  r e v i s i o n  would be r e q u i r e d  t o  o p e r a t e  under 360 o r  370 0 s .  

P a s t  and P o t e n t i a l  Appl ica t ions  Used as p a r t  of the SR system t o  c o n s t r u c t  

a  d a t a  f i l e  i n  t h e  p roper  format  f o r  use i n  t h a t  system. 

Documer~tation inlood, C .  E . ,  Hafner,  C. D., The S t a t i s t i c a l  Research System, 

J u l y  1 ,  1971, Highway S a f e t y  Research I n s t i t u t e .  



Program T i  t l e  Eus S t e e r i n g  and B r a k i n g  Response (BUSSTEER) 

Program F u n c t i o n  A predecessor  o f  TRUCKBRAKE, s p e c i a l  i zed f o r  busses and 

i rldependent suspens ion  f r o n t  a x l e  t r u c k s .  

Source o f  Program Developed under d i r e c t i o n  o f  Fancher and Bernard.  Spon- 

s o r e d  by A. M. General .  

I n p u t  and Output  Features and Requirements I n p u t  i s  bus and b r a k i n g  para-  

meters.  Ou tpu t  i s  computed a c c e l e r a t i o n .  

Computat ional  Language F o r t r a n  I V  

O p e r a t i o n a l  S t a t u s  No l o n g e r  i n  use, has been absorbed i n  l a t e r  work.  

A v a i l a b l e  f rom J. Bernard .  

Pas t  and P o t e n t i  a1 A p p l i c a t i o n s  Used f o r  bus b r a k i n g  computa t ions .  

Documentat ion No r e p o r t s  a re  pub1 i shed .  



Program T i t l e  Conversational Aggregation of Data ( C A D )  

Program Function CAD i s  a data manipulation program tha t  can aggregate 

o r  sum variables i n  a column-wise fashion, check the order of sequential 

variables and f i l l  in missing casesand  add tables together. I t  i s  in-  

teqded as an interim processor t o  transform data in to  a more useful form 

f o r  subsequent analysis .  

Source of Program Developed under the direction of Green. Sponsored 

by MVMA. 

Input and O u t p u t  Features and Requirements Input i s  interactive. 

Control parameters and a data s e t  are supplied by the user. O u t p u t  i s  new 

data s e t  which has been manipulated as specif ied by the user. 

Com~utational Lanauaae Fortran IV 

Operational Status Written fo r  IBM 360 /67  MTS. Convertible with 

d i f f i cu l t y  t o  other in te rac t ive  systems. Available from J .  Green. 

Past and Potential Applications Used as an interim processor to  transform 

data in to  more useful forms. 

Documentation Documentation i s  available from J . A .  Green, Rm 232, HSRI, 

764-0248, 



Program T i t l e  Calspan Three-Dimensional  Crash V i c t i m  S i m u l a t i o n  (CAL3D) 

Program Fdnc t ion  A 12- mass three-d imens iona l  model o f  a  c rash  v i c t i m  r e c e n t l y  

developed by Calspan, i s  o p e r a t i o n a l ,  I t  i n c l u d e s  an a i r b a g .  

Source o f  Program Developed under d i r e c t i o n  o f  B a r t z  a t  Calspan. Sponsored 

by MVMA and NHTSA. 

I n p u t  and Output  Features and Requirements I n p u t  i s  v a r i e t y  o f  parameters 

d e s c r i b i n g  c rash  v i c t i m ,  v e h i c l e  s t r u c t u r e ,  and c rash  event .  Ou tpu t  i s  

computed c rash  v i c t i m  k i n e m a t i c s  t o g e t h e r  w i t h  f o r c e s  a c t i n g  on t h e  c rash  

v i c t i m .  O p t i o n a l  p l o t s  a re  a v a i l a b l e .  

Computat ional  Language F o r t r a n  I V .  

O p e r a t i o n a l  S t a t u s  O p e r a t i o n a l  on IBM 360167 MTS and I B M  370 OS. E a s i l y  

c o n v e r t i b l e  t o  any F o r t r a n  sys tem. Avai 1  a b l e  f r o m  Calspan , PIHTSA, o r  

MVMA. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  Used i n  s t u d i e s  o f  c rash v i c t i m  k i n e m a t i c s ,  

des ign o f  v e h i c l e  i n t e r i o r s  and r e s t r a i n t  systems, o r  a c c i d e n t  r e c o n s t r u c -  

ti on. 

Documentation B a r t z ,  J. A., " A  Three-Dimensional  Computer Simul a t i o n  o f  a  

Motor  V e h i c l e  Crash V i c t i m ,  Phase 1  - Development o f  t h e  Computer Program," 

J u l y  1971 , Repor t  No. Calspan VJ-2978-V-l . 



Program T i t l e  Passenger Car S t e e r i n g  and B r a k i n g  Response (CARSTEER) 

Program F u n c t i o n  S imu la tes  an automobi l e i s  response i n  l i m i t  maneuvers. 

T h i s  i s  a s p e c i a l i z a t i o n  o f  TRUCKDIRT. 

Source o f  Program Developed under d i r e c t i o n  o f  Fancher and Bernard.  Sponsored 

by NHTSA. 

I n p u t  and Ou tpu t  Features  and Requirements I n p u t  i s  c a r  and b rake  parameters.  

Output  i s  computed a c c e l e r a t i o n s ,  v e l o c i t i e s ,  and d isplacements.  

Computat ional  Language- F o r t r a n  I V .  

O p e r a t i o n a l  S t a t u s  l i r i t t e n  f o r  t h e  IBM 360167. E a s i l y  c o n v e r t i b l e  t o  

o t h e r  F o r t r a n  sys tems. 

P a s t  and P o t e n t i  a1 Appl i c a t i o n s  Used as a s p e c i a l i z a t i o n  o f  TRUCKDIRT 

f o r  c a r  s t e e r i n g  problems. 

Documentat ion Repor t  t o  be i s s u e d  i n  December, 1974. 



Program T i t l e  MDAI Case Summary W r i t e r  (CASEWRITER) 

Program F u n c t i o n  T h i s  program produces a  summary t a b l e  o f  a c c i d e n t  i n fo rm-  

a t i o n  reco rded  by  t h e  v a r i o u s  Mu1 t i d i s c i p l  i n a r y  A c c i d e n t  I n v e s t i g a t i o n  

teams. The summary i n f o r m a t i o n  i s  p r i n t e d  i n  a  s t a n d a r d  f o r m a t .  

Source of Program Developed under t h e  d i r e c t i o n  o f  J .  Marsh and J. Green. 

S ~ o n s o r e d  by  t h e  NHTSA. 

I n p u t  and Ou tpu t  Features  and Requirements The r e q u i r e d  i n p u t  i n f o r m a t i o n  

i s  a b t a i n e d  frorr; t h e  HSRI C P I R  R e v i s i o n  3 occupant  f i l e .  C o n t r o l  i n f o r m -  

a t i o n  i s  s u p p l i e d  by t h e  u s e r  i n  an i n t e r a c t i v e  mode. 

Ou tpu t  i s  a  p r i n t e d  case summary t a b l e  i n  s t a n d a r d  f o r m a t .  Access t o  

t h e  C P I R  a c c i d e n t  f i l e  i s  l i m i t e d  t o  a u t h o r i z e d  use rs .  

Computa t iona l  Language F o r t r a n  I V  

O p e r a t i o n a l  S t a t u s  W r i t t e n  f o r  IBM 360167 MIS. C o n v e r t i b l e  o n l y  w i t h  

d i f f i c u l t y  t o  o t h e r  s,ystems. A v a i l a b l e  f rom J. Green. 

Past  and P o t e n t i a l  Appl i c a t i o n  Used t o  o b t a i n  summary i n f o r m a t i o n  f o r  

VDAI cases i n  an e a s i l y  r e a d a b l e  fo rm.  It i s  e s p e c i a l l y  u s e f u l  when a  

l i m i t e d  number o f  cases a r e  under c o n s i d e r a t i o n .  

Documentat ion Documentat ion i s  a v a i l a b l e  f rom J .  A. Green, Rm 2 3 2 ,  HSRI 

764-0248. 



Data File  T i t l e  Cornell Level I and I1 Data File  ( C O R P I E L L )  

Data File  Function SR Data f i l e s  on accidents ,  vehicles,  and occupants. 

Data F i l e  Summary Accident information from police repor ts ,  dr iver  

records,  and vehicle r eg i s t r a t ion  records has been b u i l t  i n to  a Level I 

accident f i l e  representing the e igh t  western counties of New York S ta te .  

Level I1 data from police reports  have been b u i l t  i n to  accident ,  

vehicle and occupant f i l e s .  Both Level I a n d  Level I1 data were col lec ted  

by Corns11 Aeronautical Laboratories, funded by the MVMA. All f i l e s  a re  

useful f o r  analyses of a large multi-county area. 

Operational Sta tus  Usable only in conjunction with the SR system, SPAD, 

o r  ADAAS. 

Past and Potenti a1 Applications Used in s t a t i s t i c a l  research i n t o  accident 

causation and re1 ated topics,  

Documentation SPAD Newsletters pub1 i s h  current  addit ions and correct ions 

t o  maintained data f i l e s .  Contact James 0' Day, HSRI , 764-0248. 



Data F i l e  T i t l e  CPIR R e v i s i o n  2 and 3 Data F i l e s  (CPIR23) 

Data F i l e  Func t ion  SR Data F i l e s  f o r  Veh ic les ,  Occupants, and I n j u r i e s .  

Data F i l e  Summary Data based on t h e  General Motors C o l l i s i o n  Performance 

and I n j u r y  Repor t  (Long Form) R e v i s i o n  2 and 3 have been b u i l t  i n t o  two s e t s  

o f  Leve l  I 1 1  f i l e s .  A c c i d e n t  i n f o r m a t i o n  o b t a i n e d  f rom R e v i s i o n  3 r e p o r t  

f o r m  have been b u i l t  i n t o  v e h i c l e ,  i n j u r y ,  and occupant  f i l e s ,  w h i l e  t h e  

R e v i s i o n  2 da ta  have been b u i l t  i n t o  a  v e h i c l e  and an occupant  f i l e .  

R e v i s i o n  3 data  o r i g i n a t e  f r o m  r e p o r t s  s u b m i t t e d  b y  Mu1 ti d i s c i p l i n a r y  

A c c i d e n t  I n v e s t i g a t i o n  teams sponsored by  t h e  Plat,ional Highway T r a f f i c  S a f e t y  

A d m i n i s t r a t i o n  and the  Mo to r  V e h i c l e  Manufac turers  A s s o c i a t i o n .  A s i g n i f i c a n t  

sampl i n g  b i a s  accompanies t h e  case s t u d y  i nves ti g a t i  on o p p o r t u n i  t i e s  t h a t  

t h e  f i l e  o f f e r s .  S ince  t h e  data  a r e  o b t a i n e d  from case s t u d i e s ,  t h e  f i l e  

i s  d e f i n i t e l y  b iased ,  and does n o t  r e p r e s e n t  a  sample o f  cases f r o m  each 

s u b m i t t i n g  area. 

A c c i d e n t  i n v e s t i g a t i o n  funded by t h e  Motor  Veili c l e  Manufac turers  

A s s o c i a t i o n  and conducted by  Dona1 d  Hue1 ke a t  Uni v e r s i  t y  o f  M i  c h i  gan and 

A r n o l d  Siege1 o f  t he  Trauma Research Group a t  UCLA i s  the  source o f  t h e  

q e v i s i o n  2 da ta .  L i k e  t h e  Rev is ion  3 da ta ,  t he  R e v i s i o n  2 d a t a  a r e  

a l s o  b i a s e d  i n  t h a t  they  r e f l e c t  case s t u d i e s ,  r a t h e r  than a  sample o f  cases 

i n  one l o c a l e .  

O p e r a t i o n a l  S t a t u s  Usable o n l y  i n  c o n j u n c t i o n  w i t h  t t ie  SR system, SPAD, 

o r  ADAAS. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  

Used i n  s t a t i s t i c a l  research  i n t o  t h e  a c c i d e n t  c a u s a t i o n  and r e l a t e d  

t o p i  cs.  



Documentat ion SPAD News le t te rs  p u b l i s h  c u r r e n t  a d d i t i o n s  and c o r r e c t i o n s  

t o  ma in ta ined  da ta  f i l e s .  Contac t  James O'Day, HSRI ,  764-0248. 



Program T i  t l e  Crashwor th iness  Model (CRASH) 

Program F u n c t i o n  Computes t h e  c rash  response o f  i n d i  v i  dual  v e h i c l e  components 

u s i n g  a  f i n i t e  e lement  approach. 

Source o f  Program Developed by Nang and McIvor .  Sponsored by NHTSA. 

I n p u t  and O u t p u t  Features  and Requirements I n p u t  i s  v a r i o u s  parameters  

d e s c r i b i n g  t h e  v e h i c l e  components and t h e i r  m a t e r i  a1 p r o p e r t i e s .  Ou tpu t  

i s  p r i n t o u t  o f  computed d e f l e c t i o n ,  f o r c e ,  and moments. Hux i  l i a r y  o u t p u t  

o p t i o n a l .  L 

C o m ~ u t a t i  ona l  Lanauaae F o r t r a n  I V .  

O p e r a t i o n a l  S t a t u s  O p e r a t i o n a l  on IBM 360167 MTS. Eas i  l y  c o n v e r t i b l e  t o  

o t h e r  F o r t r a n  systems. A v a i l a b l e  f r o m  I. McIvo r  (Depar tment  o f  A p p l i e d  

Mechanics and E n g i n e e r i n g  Sc ience ) .  

P a s t  and Poten ti a1 A p p l i c a t i o n s  Used i n  s t u d i e s  o f  v e h i c l e  c r a s h w o r t h i n e s s .  

Documentat ion Mc Ivo r ,  I. K., Wineman, A. S., Anderson, 14. J., Wang, It. C . ,  

"Mode l ing ,  S i m u l a t i o n  and V e r i f i c a t i o n  o f  Impact  Dynamics, Vo l .  4. , Three 

Dimensional  P l a s t i c  H inge Frame S i m u l a t i o n  Module," August  25, 1973, HSRI 

Repor t  No. UM-HSRI-BI-73-4-4, 



Prograr~i Ti t le  Motorcycle Hand1 ing and  Ro I 1 Stabi 1 i  ty (CYCLEHAPID) 

Program Function Simulates a man-motorcycl e system for purposes of 

handing and roll  stabi 1 i t y .  

Source of Program Developed by D. Eaton as part of the research project 

for P h . D .  Thesis, Sponsored by HSRI and  American Honda Motor Co. 

I n p u t  and O u t p u t  Features and  Requirements Input i s  various parameters 

describing vehicle a n d  in i t ia l  conditions. O u t p u t  i s  vehicle kinematics, 

zeroes of transfer function numerator and  a plot of vehicle response versus 

time. 

Computational Language Fortran IV and  Hybrid. 

Operational Status Written for the IBM 1800, AD14 and  hybrid interface. 

Past and Potentjal Applications Used in studying the dynamic behavior of 

the single track vehicle. Used in single t r ack  vehicle design. 

Documentation Eaton, D.J.,'han-machine dynamics in the stabilization 

of single-track vehicles ,I' 1973, Ph.D. Thesis, University of Michigan. 



Program Ti t le  Tape Deblocking Program (DEBLK) 

Program Function This program reads a blocked tape in SRS format, and 

wri tes the data,record by record,on the o u t p u t .  

Sources of Program Developea as part o f  the SR System, a modified and 

expanded version of OSIRIS I1 which was developed a t  the Inst i tute  for 

Social Research. 

Input anc O u t p u t  Features and Requirements Input i s  a blocked tape 

in SRS format and control parameters O u t p u t  i s  unblocked data on a user 

specified 1/0 unit. 

Computati ona1 Language Fortran IV 

Operational Status Written for IBM 360167 MTS. Convertible only w i t h  

d i ff icul ty  t o  other systems. Available from J .  Green. 

Past and Potential Applications Useful in copying blocked data on magnetic 

tapes t o  a sequential line f i l e  for further manipulation. 

Documentation Documentation i s  available from J .A .  Green, R m .  232,  

HSRI , 764-0248. 



Data F i l e  T i t l e  Denver County Data F i l e s  (DENVER) 

Data F i l e  F u n c t i o n  SR Data f i l e  f o r  a c c i d e n t s  

Data F i l e  Summary Leve l  I a c c i d e n t  f i l e s  have been b u i l t  f r o m  da ta  o b t a i n e d  

f rom t h e  S t a t e  o f  Colorado Department o f  Revenue. The da ta  r e p r e s e n t  t h e  

Denver c i t y  and e n t i r e  Denver County, Colorado area. The f i l e  o f f e r s  a n a l y s i s  

capabi 1  i t i e s  f o r  a  met ropo l  i t a n  area,  and c o n t a i n s  e x t e n s i  ve v a r i a b l e  documen- 

t a t i o n  f o r  each a c c i d e n t  case e n t r y .  

O p e r a t i o n a l  S t a t u s  Usable o n l y  i n  c o n j u n c t i o n  w i t h  t h e  S R  system, SPAD, 

o r  ADAAS. 

Pas t  and P o t e n t i  a1 Appl i c a t i  91s - Used i n  s t a t i s t i c a l  resea rch  i n t o  t h e  

a c c i d e n t  c a u s a t i o n  and r e l a t e d  t o p i c s .  

Documentat ion SPAD n e w s l e t t e r s  pub1 i s h  c u r r e n t  a d d i t i o n s  and 

c o r r e c t i o n s  t o  ma in ta ined  data  fi l e s .  Contac t  James 0' Day, 764-0248. 



Program Ti t le  Hybrid Executive Program (DF2A) 

Program Function A general purpose hybrid executive program which may 

be used for the setup and checkout of analog programs and the execution of  

hybrid programs. 

Source o f  Program Developed under direction of Fisher. 

I n p u t  and O u t p u t  Features and Requirements Input i s  a description of 

analog components and how they are connected. No output i s  produced by this 

program. This program sets  u p  and s t a r t s  the hybrid or analog program. 

Computational Language Fortran IV, Hybrid, Analog. 

Operational Status Written for the IBM 11 30,  ADIFgUR, and hybrid interface.  

Easily convertable t o  other similar systems. Can be obtained from J .  Dunne 

of Computer Services Department. 

Past and Potential Appl ications Used for running analog and hybrid programs 

Used for sett ing u p  analog programs. 

Documentation Fisher, D .  , "some Useful Digital programs November 3 0 ,  1970 ,  

HSRI Memo PF-70-189. 



Program T i t l e  BODE Diagram f o r  C o n t r o l  Systems (DF3) 

Program F u n c t i o n  T h i s  program c a l c u l a t e s  and p l o t s  the  BODE d iagram f o r  

c o n t r o l  systems h a v i n g  up t o  twenty  p o l e s  and zeros.  

Source o f  Program Ceveloped under t h e  d i r e c t i o n  o f  F i s h e r .  

I n p u t  and Ou tpu t  Features  and Requirements A l l  i n p u t s  a re  e n t e r e d  th rough  

IBM 7 130 keyboard  i n  response t o  q u e s t i o n s  f r o m  t h e  program. I n p u t  

i n f o r m a t i o n  i n c l u d e s  t h e  l o c a t i o r i  of  the  p o l e s  and zeros ,  t h e  s t a t i c  l o o p  

s e n s i t i v i t y  , arid t h e  t r a n s p o r t  1  ag. 

Computa t iona l  Languages F o r t r a n  I V ,  H y b r i d ,  Analog 

O p e r a t i o n a l  S t a t u s  W r i t t e n  f o r  t h e  IBM 1130, AD/FOUR, and h y b r i d  i n t e r -  

face. Can be conver ted  t o  o t h e r  s i m i l a r  systems w i t h  d i f f i c u l t y .  Can be 

o b t a i n e d  f r o m  J. Dunne o f  Computer S e r v i c e s  Dept. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  Used t o  p l o t  BODE diagrams f o r  c o n t r o l  

sys terns. 

Documentation F i s h e r ,  D., "Some Use fu l  D i g i t a l  Programs ," Novenber 30, 

1970, H S R I  Memo PF-70-189. 



Program T i t l e  Frequency Response Eva1 u a t i o n  (DF4) 

Program Func t i on  Th i s  i s  a  f requency response e v a l u a t i o n  program which  

may be used t o  p l o t  f requency response da ta  o r  t o  f i t  a  f i r s t  o r d e r  l o g  

o r  q u a d r a t i c  l o g  t r a n s f e r  f u n c t i o n  t o  expe r imen ta l  f requency response data.  

Source o f  Program Developed under t h e  d i r e c t i o n  o f  F i she r .  - 

I n p u t  and Output  Features and Requirements I n p u t  i s  da ta  cards c o n t a i n i n g  

t h e  f requency,  ampl i tude,  and phase ang le  f o r  each data  p o i n t .  The curve-  

f i t  r e s u l t s  a re  t a b u l a t e d  a long  w i t h  t h e  o r i g i n a l  da ta  p o i n t s  and may be 

p l o t t e d  a t  o p t i o n .  

Computat ional  Languages F o r t r a n  I V ,  H y b r i d ,  Analog 

Opera t i ona l  S t a t u s  W r i t t e n  f o r  t h e  IBM 11 30, ADIFOUR, and h y b r i d  i n t e r -  

face.  Can be conve r ted  t o  o t h e r  s i m i l a r  systems w i t h  d i f f i c u l t y .  Can be 

o b t a i n e d  f rom J. Dunne o f  Computer Se rv i ces  Dept. 

Past  and P o t e n t i a l  A p p l i c a t i o n s  Used t o  o b t a i n  t r a n s f e r  f u n c t i o n s  f o r  e x p e r i -  

mental f requency data.  

Documentat ion F i s h e r ,  D. , "Some Use fu l  D i g i t a l  Programs ," November 30, 

1970, HSRI Memo PF-70-189. 



Program T i t l e  Root Locus Plot  (DF5) 

Program Function Tabulates and p lo ts  the root locus p lo t  f o r  any given 

l i n e a r  closed loop control system having up t o  ten poles and ten zeros. 

Source of Program Developed under the d i rec t ion  of Fisher. 

Q u t  and O u t p u t  Features and Requirements Input i s  through keyboard in 

response t o  questions from program. Data includes locat ion of poles and 

zeros of system and l imi ts  of p lo t .  All o u t p u t  i s  p r in ted .  S t a t i c  loop 

s e n s i t i v i t y  and closed loop damping r a t i o  are tabulated f o r  each point on 

root  locus. 

Computational Languages Fortran I V ,  Hybrid ,, Analog 

Clperational S ta tus  Written f o r  the I B M  11 30, ADIFOUR,  and hybrid i n t e r -  

face. Can be converted t o  o ther  s imi la r  systems with d i f f i c u l t y .  Can be 

obtained from J .  Dunne of Computer Services Dept. 

Past and Potential  Applications Used t o  obtain root locus p lo ts .  

Documentation Fisher ,  D . ,  "Some Useful Digital Programs ," November 30, 

1970,  HSRI Memo PF-70-189. 



P r o g r a m T i t l e  N o n l i n e a r  D i f f e r e n t i a l  System (DF6) 

Program F u n c t i o n  T h i s  program s o l v e s  a  system o f  N n o t  g r e a t e r  t han  f i f t y  

n o n l i n e a r  f i r s t  o r d e r  d i f f e r e n t i a l  equa t i ons  u s i n g  Runge-Kutta-Merson i n t e -  

g r a t i  on. 

Source o f  Program Developed under t he  d i r e c t i o n  o f  F i s h e r .  

I n p u t  and Ou tpu t  Features  and Requirements I n p u t  i s  th rough conso le  key- 

b o a r d  and d a t a  cards  and c o n t a i n s  p h y s i c a l  c o n s t a n t s ,  i n i t i a l  c o n d i t i o n s  , and 

i n t e g r a t i o n  c o n t r o l s .  Resu l t s  a r e  o p t i o n a l l y  p l o t t e d .  

Computa t iona l  Language F o r t r a n  I V  

O p e r a t i o n a l  S t a t u s  Wri t t e n  f o r  t h e  I B M  11 30, AD/FOUR, and h y b r i d  i n t e r f a c e .  

Can be c o n v e r t e d  t o  o t h e r  s i m i l a r  systems w i t h  d i f f i c u l t y .  Can be o b t a i n e d  

f r o m  J. Dunne o f  Computer S e r v i c e s  Dept. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  Used t o  f i n d  s o l u t i o n s  o f  a  sys tem o f  non- 

1  i n e a r  f i r s t  o r d e r  d i f f e r e n t i a l  equa t i ons  i n  cases where more accuracy  i s  

needed than  p o s s i b l e  w i t h  ana log  procedures .  

Documentat ion F i s h e r ,  D. , "Some Useful D i g i t a l  Programs ," November 30, 

1970, HSRI Memo PF-70-189. 



?=ram 'li t l e  General Purpose Plot t ing  Routine (DF8) 

Prograni Function This program i s  a rectangual r  coordinate p lo t t ing  program 

and may be used t o  p l o t  data o r  curve f i t  data up t o  a  th i rd  order  polynomial. 

Source of Program Developed under the d i rec t ion  of Fisher. 

Input and O u t p u t  Features and Requirements Input i s  e igh t  s e t s  of rectangular  

coordinates together  with control and se lec t ion  information. O u t p u t  i s  

f i t t e d  polynomial coe f f i c i en t s  o r  p lo ts .  

Computational Language Fortran IV -- --- 

Operational Status Written f o r  the LBt"i130, A D / F O U R ,  and hybrid in te r -  

face.  t a n  be converted t o  o t k r  s i m i l a r  systems with d i f f i c u l t y .  Can be 

abeained from J .  Dunne of Computer Services Dept. 

Past and Potential  Applications Useful f o r  curve f i t t i n g  or p lo t t ing  of  -- 

combinations of up  to  e igh t  s e t s  o f  points .  

Documentation Fisher ,  D., "Some Useful Digital Programs," November 30, --- 
1970,  H S R I  Memo PF-70-189. 



Program Ti t l e  Diagnostic Check of ADIFOUR Computer (DIAG) 

Program Function A hybrid program which performs a diagnostic check of 

the A D I F O U R  computer using special preprogrammed analog and logic  boards. 

Source of Program Developed under the direct ion of Fisher. 

Input and O u t p u t  Features and Requirements Input i s  control parameters. 

O u t p u t  i s  diagnostic readout. 

Computational Languages Fortran I V Y  Hybrid, Analog 

Operational Status Written fo r  the IBf4 1130, A D I F O U R ,  a n d  hybrid in te r -  

face. Easily convertible to  other  s imi lar  systems. Can be obtained from 

J .  Dunne 05  Computer Services Dept. This program has been expanded and 

rewritten fo r  the PDP 11/45, A D / F O U R ,  and in ter face .  

Past and Potenti a1 Applications Used fo r  diagnostic purposes. 

Documentation Fisher, D . ,  "Some Useful Digital Programs," Iiovember 30, 

1970, HSRI Memo PF-70-189. 



Program T i t l e  D i s p l a y  f o r  D r i v i n g  S i m u l a t o r  (DRIVSIM) 

Program F u n c t i o n  Us ing  i n p u t  from a d r i v e r  s i m u l a t o r ,  t h e  program computes a  s i m u l a t e d  

d i s p l a y  o f  s i t u a t i o n  and v e h i c l e  response. 

Source o f  Program Developed under d i r e c t i o n  o f  Fancher and MacAdam. 

I n p u t  and Ou tpu t  Features and Requirements I n p u t  i s  f rom a d r i v e r  s i m u l a t o r  

c o n s i s t i n g  o f  s t e e r i n g  wheel , b rake  peda l  , and a c c e l e r a t o r ,  t o g e t h e r  w i t h  

p rep lanned  even ts .  Output  i s  CKT p i c t u r e  o f  p lanned  event ,  road,  and 

responses o f  d r i v e r ' s  v e h i c l e .  

Computa t iona l  Language Ana log 

O p e r a t i o n a l  S t a t u s  Use has been d i s c o n t i n u e d .  Kept  as a  source o f  tech-  

n iques f o r  a  f u t u r e  s i m i l a r  problem. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  Used as t h e  hardware-sof tware  b a s i s  o f  an 

Engi nee r i n g  Psychology Lab exper iment .  

Documentat ion No pub1 i s h e d  r e p o r t s .  See C. MacAdam, HSRI , 764-2148. 



Program T i t l e  P C  210 Data Se t  L i s t i n g  (DSLIST) 

Program Func t ion  The program l i s t s  a  SR da ta  s e t ,  and, o p t i o n a l l y ,  i t s  

co r respond ing  d i c t i o n a r y .  I n p u t  i s  a  s t a n d a r d  SR d i c t i o n a r y  and d a t a  f i l e .  

O u t p u t  i s  a  p r i n t e d  l i s t i n g .  R e s t r i c t i o n :  When l i s t i n g  a subse t  o f  t h e  

v a r i a b l e s  (one o f  t h e  o p t i o n s ) ,  a  maximum o f  400 v a r i a b l e s  may be 1  i s t e d .  

Source o f  Program The S t a t i s t i c a l  Research System (SRS) based on OSIRIS II 

which was developed a t  t h e  I n s t i t u t e  f o r  S o c i a l  Research a t  t h e  U n i v e r s i t y  

o f  Mich igan.  F u r t h e r  r e v i s i o n  and e x t e n s i o n  was c a r r i e d  o u t  by HSRI. 

I n p u t  and Ou tpu t  Features and Requirements I n p u t  i s  e i t h e r  b a t c h  o r  i n t e r -  

a c t i v e  node f o r  d a t a  s e t  i n f o r m a t i o n .  

Computati  onal  Language F o r t r a n  

O p e r a t i o n a l  S t a t u s  l i r i t t e n  f o r  o p e r a t i o n  under  MTS on t h e  I B M  360/67. 

E x t e n s i v e  r e v i s i o n  wou ld  be r e q u i  r e d  t o  o p e r a t e  under 360 o r  370 0s.  

P a s t  and P o t e n t i a l  A p p l i c a t i o n s  Used i n  SR System t o  o b t a i n  data  s e t  

l i s t i n g .  

Documentation Wood, D. E. , Hafne r ,  C. D. , 'The S t a t i s t i c a l  Research System, " 

J u l y  1 , 1971 , Hi  ghway S a f e t y  Research I n s t i t u t e .  



Program T i t l e  HSRI E f f ec t i  ve Displacement Index ( E D I )  

Program Function Computes e f f e c t i v e  displacement index f o r  head i n j u r y  

developed by Brinn a t  Chrysler  Corporation.  

Source of Program Developed under the  d i r e c t i o n  of Alem using previous 

work by Brinn a t  Chrysler .  Sponsored by PIIVMA. 

Input  and Output Features  and Requirements Input  i s  head acce l e r a t i on  i n  

t a b u l a r   for^, Output i s  p r i r ~ t o u t  of ED1 values.  

Computati onal Language Fortran J V .  

Operat ional  S t a t u s  Written f o r  IBM 3 6 0 / 6 7 .  Eas i ly  conve r t i b l e  t o  

any o t h e r  Fortran system. hvai l a b l e  from 14. Alem. 

Pas t  and Po t en t i a l  Appl icat ions  Used i n  the s tudy of  head i n j u r y .  

Documentation Brinn,  J .  and S t a f f e l  d ,  S .  E . ,  "Eva1 uat ion of  Impact Tes t  - 

Acce le ra t ions :  A Damage Index f o r  t he  Head and Torso," 14th Stapp Car 

Crash and Fie1 d Demonstration Conference Proceedings ,  Paper 700902, pp. 

188-202, 1970. 

McElhaney, 3 ,  H . ,  S t a l n a k e r ,  R. i . ,  Roberts,  V .  L, , "Biomechanical 

H s ~ e c t s  of Yead In ju ry , "  Human Impact Response, PIIeasurement, and 

S imu la f j on .  (GNi Sytnp~silrm), ' 9 7 3 ,  P?enurn Press .  



Program Ti t l e  PH720 Linear Regression (ESSO) 

Program Function The 1 inear  regression program performs standard 1 i near 

regressions or stepwise l i n e a r  regressions. I n p u t  t o  the program i s  a 

standard SR data s e t  o r  a correlat ion matrix. O u t p u t  i s  a pr in tout .  

Restr ict ion:  I f  the da tase t  has missing data,  correlat ion input  must be 

used. 

Source of Program The S t a t i s t i c a l  Research System (SRS) based on OSIRIS I1 

which was developed a t  the I n s t i t u t e  f o r  Social Research a t  the University 

of Mi chi gan. Further revision and extension was carr ied out by HSRI. 

I n p u t  and O u t p u t  Features and Requirements Input i s  e i t h e r  batch o r  in te r -  

act ive mode f o r  control information and SR standard data s e t s  f o r  data s e t  

information. 

Computational Language Fortran IV. 

Operational Status Written fo r  operation under MTS on the IBM 360167. 

Extensive revision would be required to operate under 360 or 370 0s. 

Past and Potential Applications Used in SR system t o  obtain l i n e a r  

regressions. 

Documentation Wood, D. E . ,  Hafner, C. D .  , "The S t a t i s t i c a l  Research Sys tern," 

July 1 ,  1971, Highway Safety Research I n s t i t u t e .  



Program T i t l e  PH780 F a c t o r  A n a l y s i s  (FACTAN) 

Program Func t i on  F a c t o r  a n a l y s i s  p r o v i d e s  a n a l y t i  c  techn iques t o  reduce and 

rea r range  da ta  rep resen ted  by c o r r e l a t i o n s  among v a r i a b l e s  i n t o  some smal l e r  

number o f  v a r i a b l e s ,  c a l l e d  f a c t o r s ,  wh ich  a r e  l i n e a r  combinat ions  o f  t he  

o r i g i n a l  v a r i a b l e s .  Opt ions  i n c l u d e  i t e r a t i v e  communal i ty e s t i m a t i o n ,  

o r t h o g o n a l  ( va r imax )  r o t a t i o n ,  and o b l i q u e  ( b i q u a r t i r n i n ,  covarmin,  o r  

any s o l u t i o n  u s i n g  a  gamma va lue  between zero and one) r o t a t i o n ,  as w e l l  as 

p l o t t i n g  o f  t h e  f a c t o r  scores .  I n p u t  can be i n  t he  fo rm o f  raw data, 

e x c l u d i n g  m i s s i n g  data,  o r  a  c o r r e l a t i o n  m a t r i x .  

Source o f  Program The S t a t i s t i c a l  Research System (SRS) based on OSIRIS I 1  

wh ich  was deve loped a t  t h e  I n s t i t u t e  f o r  S o c i a l  Research a t  t h e  U n i v e r s i t y  

o f  Mich igan.  F u r t h e r  r e v i s i o n  and e x t e n s i o n  was c a r r i e d  o u t  by HSRI. 

I n p u t  and O u t p u t  Features  and Requirements I n p u t  i s  e i t h e r  b a t c h  o r  i n t e r -  

a c t i v e  mode f o r  c o n t r o l  i n f o r m a t i o n  and S R  s t a n d a r d  da ta  s e t s  f o r  d a t a  s e t  

i n f o r m a t i o n .  

Computat ional  Language F o r t r a n  I V .  

O p e r a t i o n a l  S ta tus  W r i t t e n  f o r  o p e r a t i o n  under MTS on t h e  IBM 360167.  Ex- 

t e n s i  ve r e v i s i o n  wou ld  be r e q u i r e d  t o  ope ra te  under 360 o r  370 0s. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  Used i n  SR System t o  o b t a i n  f a c t o r  a n a l y s i s .  

Documentat ion Wood, D. E., Ha fne r ,  C. D., "The S t a t i s t i c a l  Research System," 

J u l y  1 ,  1971, Highway S a f e t y  Research I n s t i t u t e .  



Program Ti t i e  Flat Bed Tire Tester Data Presentation ( F L A T P R E S )  

Program Function Computes forces and moments on a t i  re and Presents them 

together with load, s l  ip angl e ,  and camber angle. 

Source of Program Developed under direct ion of Fancher and Grote. 

Input and O u t p u t  Features and Requirements Input i s  d ig i t ized data from 

f l a t  bed t i r e  t e s t e r  a t  low speeds. O u t p u t  i s  printout of measured and 

computed parameters. 

Computational Language Fortran IV. 

Operational Status Written for  the IBM 1133 and converted to IBM 1800 

and PDP 11/45. Easily compatible with other Fortran systems. Can be 

obtained from G .  H u .  

Past and Potential Appl i cations Used for  presentation of t i  re measurements. 

Documentation Tie1 king, J . T . ,  Fancher, P.S. ,  Wild, R . E .  ,"hIechanical Properties 

of Truck Tires , " J a n . ,  1973, SAE Paper No. 730183. 



Data F i l e  T i t l e  F l o r i d a  Data F i l e s  (FLORIDA) 

Data F i l e  F u n c t i o n  SR Data F i l e s  f o r  Acc iden ts .  - 

Data F i l e  Summary The M e t r a p o l i t a n  Dade County P u b l i c  S a f e t y  Department has 

f u r n i s h e d  a c c i d e n t  da ta  f o r  t h e  m e t r o p o l i t a n  Miami and e n t i r e  Dade County, 

F l o r i d a  area. The data  have been b u i l t  i n t o  Leve l  I a c c i d e n t  f i l e s .  

Wh i le  each a c c i d e n t  case i s  n o t  documented t o  t h e  e x t e n t  o f  t h e  

dasntenaw County o r  Oakland County, M ich igan  f i l e s ,  t h e  Dade county  f i l e  i s  

;~,efu! f o r  ana lyses  o f  a  m e t r o p o l i t a n  area.  The u s e r  s h o u l d  t a k e  t h e  f i l e  

s i z e  i ~ t o  c o n s i d e r a t i o n  o f  t h e  a n a l y s i s  c o s t s  i n v o l v e d .  

O p e r a t i o n a l  S t a t u s  O p e r a t i o n a l  o r i l y  i n  c o n j u n c t i o n  w i t h  t h e  SR system, - 

SPAO, o r  ADAAS. 

P a s t  and P o t e n t i  a1 Appl i c a t i  ons Used i n  s t a t i s t i c a l  resea rch  i n  t o  a c c i d e n t  
.,- 

c a u s a t i o n  and r e 1  a t e d  t o p i c s .  

Documentat ion SPAD n e w s l e t t e r s  pub1 i s h  c u r r e n t  a d d i t i o n s  and c o r r e c t i o n s  

t o  r i i a i n ta ined  da ta  f i l e s .  Con tac t  James O'Day, HSRI, 764-0248. 



Program T i t l e  PG 640 One-Way A n a l y s i s  o f  Var iance (FMEANS1) 

Program Func t i on  A  program t o  genera te  one way a n a l y s i s  o f  v a r i a n c e  t a b l e s .  

I t  i s  p o s s i b l e  t o  s e l e c t  a  f u r t h e r  subse t ,  f o r  each t a b l e  independent  o f  a1 1  

o t h e r  t a b l e s ,  by two t a b l e  f i l t e r  v a r i a b l e s .  R e s t r i c t i o n :  The c o n t r o l  

v a r i a b l e s  may have codes r a n g i n g  f rom 0 t o  11. 

Source o f  Program The S t a t i s t i c a l  Research System (SRS) based on CSIRIS I 1  

which  was developed a t  t he  I n s t i t u t e  f o r  S o c i a l  Research a t  t h e  U n i v e r s i t y  

o f  Mich igan.  F u r t h e r  r e v i s i o n  and e x t e n s i o n  was c a r r i e d  o u t  b y  H S R I .  

I n p u t  and O u t p u t  Features and Requirements I n p u t  i s  e i t h e r  b a t c h  o r  i n t e r -  

a c t i v e  mode f o r  c o n t r o l  i n f o r m a t i o n  and SR s t a n d a r d  data  s e t s  f o r  da ta  s e t  

i n f o r m a t i o n .  

Computat ional  Language F o r t r a n  I V .  

O p e r a t i o n a l  S t a t u s  W r i t t e n  f o r  o p e r a t i o n  under MTS on t h e  I B M  360/67. 

Ex tens i ve  r e v i s i o n  wou ld  be r e q u i r e d  t o  o p e r a t e  under 360 o r  370 0s. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  Used i n  t h e  SR system t o  o b t a i n  a n a l y s i s  

o f  va r i ance .  

Documentat ion Wood, D. E . ,  Ha fne r ,  C. D., "The S t a t i s t i c a l  Research System," 

J u l y  1, 1971, Highway S a f e t y  Research I n s t i t u t e .  



Program T i t l e  Vehicle Closing Monte Carlo Simulation Model (FOLLOW) 

Program Function This model predic ts  whether or  not a  following dr iver  

can react  t o  a  defined s i tua t ion  in a manner which w i l l  avoid a crash.  

Source of Program Developed under the  d i rec t ion  of Carlson and Mortimer. 

Sponsored by the MVMA. 

Input and O u t p u t  Features and Requirements Input i s  the c h a r a c t e r i s t i c s  of 

the lead and following vehicle specif ied by determinis t ic  and probabil i s t i c  

parameters. O u t p u t  provides a de ta i led  descript ion of the e n t i r e  closing 

maneuver and a l so  the closing behavior f o r  a platoon of vehicles in which 

each vehicle r e a c t s  to  the  vehicle immediately in f r o n t  of i t .  

~omputat ional  Language Fortran IV. 

Operational Sta tus  Developed f o r  the  IBM 1800. Easily convert ible t o  

any other  Fortran system. Available from R.  Mortimer. 

Past and Potential Applications This model i s  used t o  study the behavior 

of a  following vehicle on a roadway system. This model i s  a l so  used to  

study a platoon of vehicles and the manner in which var ia t ions  a re  ref lec ted  

back down the l i n e .  

Documentation Carlson, W . I . ,  Mortimer, R . G .  ," Development of a  Computer 

Simulation t o  Evsluate the  Effectiveness of Vehicle Rear Marking and Signaling 

Systems ," July 20 ,  1973, Report No. UM-HSRI-HF-73-20, HSRI . 



Program Tit le  PG620 Bivariate Frequencies (FTAU) 

Proqram Function The program provides bivari ate frequency tabl es . 

The user may request percentages i n  three dimensions and several nonpara- 

metric s t a t i s t i c s  . Each frequency table requested i s  independent of a1 1 

other tables.  FTAU differs from TAU99 (HSRI) only in restr ic t ions.  

Source of Program The Stat is t ical  Research System (SRS) based on OSlRIS I 1  

which was deveioped a t  the Insti tute for Social Research a t  the University 

of Michigan. Further revision and extension was carried o u t  by HSRI. 

I n p u t  and O u t p u t  Features and Requirements Input i s  either batch or interactive 

rmde for control information and SR standard data sets for data se t  information. 

O u t p u t  i s  printed bivariate frequency tabl es. 

Restrictions: Maximum number o f  variables which may be used i s  100.  

The range of codes must be from 0 t o  ' I f .  

Computational language Fortran IV. 

Operational Status Written for operation under MTS on the IBM 360167.  

Extensive revision would be required t o  operate under 360 or 370 0s. 

Past and Potential Applications Used i n  the SR System t o  obtain bivariate 

frequency ta bl  es . 

\\ Documentation Wood, D .  E . ,  Hafner , C . D .  , The Stat is t ical  Research system ," 

Ju ly  1 , 1971,  Highway Safet,y Research Inst i tute .  



Program T i t l e  Genera to r  o f  Occupant Data (GOOD) 

Program F u n c t i o n  Aids i n  da ta  p r e p a r a t i o n  f o r  t h e  Calspan 3-D model (CAL3D) 

o r  MODROS. 

Source o f  Program Developed under d i r e c t i o n  o f  B a r t z  and G i a n o t t i  a t  - 
Calspan. Sponsored by MVMA. 

I n p u t  and Ou tpu t  Features  and Requirements I n p u t  i s  body p e r c e n t i l e ,  o r  

mean and s t a n d a r d  d e v i a t i o n ,  and some body measurements. Ou tpu t  i s  genera ted 

d a t a  s e t s  f o r  MODROS o r  CAL3D. 

C o m ~ u t a t i  ona l  Lanauaae F o r t r a n  I V .  

O p e r a t i o n a l  S t a t u s  W r i t t e n  i n  IBM 370 0s. E a s i l y  adap tab le  t o  any F o r t r a n  

system. A v a i l a b l e  from Calspan o r  MVMA. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  Used t o  ease t h e  g e n e r a t i o n  o f  da ta  f o r  

s t a n d a r d - p r o p o r t i  oned c rash  v i c t i m s .  

Documentat ion B a r t z ,  J. A., and G i a n o t t i  , C. R., "A Computer Program t o  

Generate I n p u t  Data Sets  f o r  Crash V i c t i m  S i m u l a t i o n s ,  (GOOD -- - Generator  

O f  Occupant Data)  ,"January 1973, Repor t  No. Calspan No. ZQ-5167-V-1. - - - 



Program T i t l e  - Discrete Parameter Head In jury Model ( H E A D )  

Program F ~ n c t i o n  Simulates bra in ,  sku1 1, a n d  neck response to  impact. 

Source of Program Developed as par t  of the research projec t  f o r  Ph.D.  

Thesis by Alem. 

Input and O u t p u t  Features and Requirements Input i s  model parameters and 

impact conditions. O u t p u t  i s  printout  a n d  optional plots  of computed head 

component responses. 

Computational Language Fortran IV. 

Operational Status - Written f o r  IBM 3 6 0 / 6 7 .  Easily convertible in to  any 

Fortran system with the exception of the p lo t t ing  sect ions.  Available from 

N. Alem. 

Past and Potential Applications Used t o  simulate blunt  impact a n d  whiplash. 

Can be used to  develop mu1 t i p l e  head injury c r i t e r i a .  

Documentation Alem, N .  M . ,  "A Discrete-Parameter Head Injury Model ," 1973, 

P h . D .  Thesis,  University of Michigan. 



Program T i t l e  Engin Head Model ( H E A D E N G )  

P ~ o g r a m  Function Head impact i s  modeled using an e l a s t i c  she l l  f i l l e d  

with an  ideal f l u i d .  

Source of Program Developed as p a r t  of the research project  f o r  P h . D .  

Thesis by A .  Engin. 

Input and O u t p u t  Features and Requirements Input i s  propert ies  of a  f lu id-  

f i l l e d  spherical  she l l  and of radial  impulsive load. O u t p u t  i s  the pressure 

propagation as a function of time together  with o ther  quan t i t i e s .  

Computational Language Fortran IV. 

Operational Status Developed f o r  the IBM 360167. Easily adaptable t o  any 

other  Fortran system. 

Past and Potential  Applications Has been used as a  model of the human head 

subjected t o  impulsi ve external loads. 

Documentation Engin, A. E . ,  "The Axisymmetric Response of a Fl uid-Fil led 

Spherical She1 1 ," 1968, P h . D .  Thesis,  University of Michigan. 



Program T i t l e  - V i s i  b i  1  i t y  D is tance  P r o v i d e d  by Head1 amp Beams (HEADLAMP) 

Program F u n c t i o n  P r e d i c t i o n  o f  t h e  d i s t a n c e  a t  wh ich  a  s p e c i f i e d  t a r g e t  can 

be seen i n  opposed and unopposed n i g h t  d r i v i n g  s i t u a t i o n s .  

Source o f  Program Developed under t h e  d i r e c t i o n  o f  Mor t imer  and Becker. 

Sponsored by t h e  MVMA. 

I n p u t  and Ou tpu t  Features and Requirements I n p u t  covers  obse rve r ,  t a r g e t ,  

lamp, and v e h i c l e  parameters and t a b l e s .  Ou tpu t  i s  t a b u l a t i o n  o f  v i s i b i l i t y  

d i s t a n c e  versus s e p a r a t i o n  d i s t a n c e  and o p t i o n a l  p l o t s .  

Computa t iona l  Language F o r t r a n  I V .  

9 e r a t i o n a l  S t a t u s  W r i t t e n  f o r  t h e  IBM 1800 b u t  e a s i l y  adap tab le  t o  

any o t h e r  computer e x c e p t  perhaps f o r  t h e  p l o t t i n g  s e c t i o n .  Con tac t  t h e  

au tho rs  o r  MVMA f o r  cop ies .  

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  The s i m u l a t i o n  s h o u l d  have u s e f u l  a p p l i c a t i o n  

t o  e v a l u a t e  c u r r e n t  and proposed h e a d l i g h t  beams and o t h e r  v a r i a b l e s  such as 

lamp aim. 

Documentat ion Mor t imer ,  R. G., Becker,  J .  M., "Development o f  a  Computer 

S i m u l a t i o n  t o  P r e d i  c t  t h e  V i s i b i  1  i t y  D i s tance  P rov ided  by Headlamp Beams ," 

J u l y  25, 1973, Repor t  No. UM-HSRI-HF-73-15, HSRI. 



Program T i t l e  Wang Head Model (HEADWAG) 

Program F u n c t i o n  Head impac t  i s  modeled u s i n g  a r i g i d  s h e l l  w i t h  a v i sco -  

e l a s t i c  i n t e r i o r  s u b j e c t  t o  a p r e s c r i b e d  mot ion  f r o m  a probe. 

Source o f  Program Developed as p a r t  o f  t h e  resea rch  p r o j e c t  f o r  Ph.D. 

Thes is  by Wang. 

I n p u t  and Ou tpu t  Features and Requirenents I n p u t  i s  s h e l l ,  i n t e r i o r ,  and 

probe q u a n t i t i e s .  Output  i s  mechanical p r o p e r t i e s  o f  t h e  i n t e r i o r .  

Computat ional  Language W r i t t e n  f o r  t h e  I B M  3 6 0 / 6 7 .  E a s i l y  adaptab le  t o  

any o t h e r  F o r t r a n  system. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  De s i g n e d  t o  be a t h e o r e t i c a l  a i d  t o  d e t e r m i n i n g  

shear  modulus o f  b r a i n  t i s s u e .  

Documentat ion Wang, H. C. ,  "The Response o f  V i s c o e l a s t i c  S o l i d  Sphere t o  a 

Loca l  Exc i  t a t i o n  -- A T h e o r e t i  c a l  Model t o  Determine Mechanical P r o p e r t i e s  

o f  I n  V ivo  P r ima te  B ra in , "  1971, Ph.D. Thes is ,  U n i v e r s i t y  o f  Michigan.  



Program T i t l e  Head-Helmet Model (tiEDMET) 

Program F u n c t i o n  T h i s  i s  a t h r e e  mass r e p r e s e n t a t i o n  o f  s k u l l - b r a i n  impac t  

where t h e  head i s  p r o t e c t e d  by a he lmet .  

Source o f  Program Developed under t h e  d i r e c t i o n  o f  McElhaney and Alem. 

Sponsored by MVMA. 

I n p u t  and O u t p u t  Features and Requirements I n p u t  i s  v a r i o u s  parameters  

d e s c r i b i n g  t h e  model t o g e t h e r  w i t h  i m p a c t  f o r c e .  Ou tpu t  i s  p r i n t o u t  o f  

computed k i n e m a t i c s  o f  t h e  t h r e e  model components. 

Computa t iona l  Language CSMP 360 

O p e r a t i o n a l  S t a t u s  W r i t t e n  f o r  t h e  IBl4 360167. E a s i l y  c o n v e r t i b l e  t o  any 

o t h e r  CSMF 360 system. A v a i l a b l e  f r o m  14. Alem. 

P a s t  and P o t e n t i a l  A p p l i c a t i o n s  Used i n  t h e  s t u d y  o f  head i n j u r y  and he lme t  

des i gn. 

Documentat ion McElhaney, J. H . ,  e t .  a l . ,  " A  B r a i n  I n j u r y  Model f o r  Crash 

tie1 met Desi gn ," i n v i  r o n w n t a l  Progress  i n  Sc ience and Educat ion .  Proceed ings  

o f  t h e  I n s t i t u t e  o f  E r ~ v i r o n m e n t a l  Sciences 1 8 t h  Annual t e c h n i c a l  meet ing ,  

1972, I.E.S., pp. 112-116. 



Program T i t l e  Hand Force Capabi 1 i  ty  Model ( H F C M )  

Program Function This program i s  a  three-dimensional isometric biomechanical 

s t rength  model in standing or s i t t i n g  posi t ion.  

Source of Program Modified from previous work as par t  of the research projec t  

f o r  a  Ph.D.  t hes i s  by Garg. Sponsored by Research I n s t i t u t e ,  U of Dayton, 

Air Force Medical Research L a b ,  Manned Space Craft  Center, Western E lec t r i c .  

Input and O u t p u t  Features and Requirements Input i s  body parameters, range 

of motion da ta ,  some body capabi l i ty  information, and load information. O u t -  

p u t  i s  body and component pos i t ions ,  forces ,  and torques. 

Computational Language Fortran IV. 

Operational Status Written f o r  the Ai r  Force Medical Research Computer. 

Easi ly adaptable t o  o ther  Fortran sys tems. 

Past and Potential Applications Used t o  predic t  the hand force capabi l i ty  

in the basis  of an ind iv idua l ' s  muscle group  s trengths and body posi t ion.  

Applications t o  human performance engineering, physical medicine and under- 

standing of muscle function. 

Documentation Garg, A .  , "The Development a n d  Validation of a  3-Dimensional 

Han J 'orce Capabi 1 i  ty Model ," University of Mi chi gan. 



Program T i t l e  Head I n j u r y  C r i t e r i a  (HIC) 

Program Func t i on  Processes d i g i t i z e d  head acce le romete r  d a t a  and computes t h e  

Head I n j u r y  C r i t e r i o n  number s p e c i f i e d  i n  MVSS 208. 

Source o f  Program Developed under t h e  d i r e c t i o n  o f  McElhaney, Bowman, and 

Alem. Sponsored by MVMA. 

I n p u t  and Ou tpu t  Features and Requirements I n p u t  i s  d i g i t i z e d  head a c c e l e r a t i o n .  

Output  i s  p r i n t o u t  o f  HIC va lues  t o g e t h e r  w i t h  i n f o r m a t i o n  d e s c r i p t i v e  o f  t h e  

i n p u t  and a l s o  t h e  per formance o f  t h e  program. 

Computa t iona l  Language F o r t r a n  I V .  

O p e r a t i o n a l  S t a t u s  W r i t t e n  f o r  I B M  360167. E a s i l y  c o n v e r t i b l e  t o  any o t h e r  

F o r t r a n  system. Avai 1  a b l e  f rom i4 .  Alem. 

P a s t  and P o t e n t i a l  A p p l i c a t i o n s  Used i n  t h e  assessment o f  t h e  s e v e r i t y  o f  

head a c c e l e r a t i o n .  

Documentat ion McElhaney , J. t i . ,  S t a l n a k e r ,  R. L.,  Rober ts ,  V. L., "Biomechanical  

Aspects o f  Head I n j u r y , "  Human Impact  Response , Measurements, and S i m u l a t i o n s ,  

G.M. Symposium, 1973 , Plenum Press. 



Program T i  tl e PG68O Hi s togram (HISTOGRAM) 

Program Function The histogram program produces a graph representing 

the relative frequencies of values o f  a variable. The variable may either 

be categorical or continuous. 

Source of Program: The Stat is t ical  Research System (SRS) based on OSIRIS I1 

which was developed a t  the Inst i tute  for Social Research a t  the University 

of Michigan. Further revision and extension was carried o u t  by HSRI. 

I n p u t  and Output Features and Requirements Input i s  either batch or inter-  

active mode for control information and SR standard data sets  for data se t  

information. Output  i s  printout of histogram. 

Restrictions: The variables must be of  integer mode. Maximum number of 

intervals produced i s  33. The maximum number o f  histograms pre run i s  15.  

Computational Language Fortran IV . 

Operational Status Written for  operation under MTS on the IBM 360167.  

Extensive revision would be required t o  operate under 360 or 370 0s. 

Past and Potential Applications Used under SR System t o  produce histograms. 

Documentation Wood, D .  E .  , Hafner, C . D .  , ' 'The Stat is t ical  Research system," 

July 1 ,  1 9 7 1 ,  Highway Safety Research I r~s t i tu t e .  



Program T i  t l e  HSRI two-di  inensi ona l  c rash  v i c t i m  s i m u l a t o r  (HSRI2D) 

Program F u n c t i o n  Ar la lys is  o f  t h e  dynamics o f  a  human o r  dummy i n  an impac t  

environment.  The person i s  d e s c r i b e d  by  8 1 umped masses moving i n  two 

dimensions and the  v e h i c l e  i s  rep resen ted  by a  s e r i e s  o f  c o n t a c t  s u r f a c e s .  

Source o f  Program Developed under t h e  d i r e c t i o n  o f  Robbins , Benne t t ,  and 

Becker. Sponsored by NHTSA. 

I n p u t  and Output  Features and Requirements I n p u t  i s  a  v a r i e t y  o f  parameters 

d e s c r i b i n g  t h e  c rash  v i c t i m ,  t h e  v e h i c l e  s t r u c t u r e ,  and t h e  c rash  event .  

Ou tpu t  i s  v i c t i m  k i n e m a t i c s  t o g e t h e r  w i t h  fo rces  and o t h e r  q u a n t i t i e s .  

A u x i l i a r y  o u t p u t ,  p r i n t  p l o t t e d  graphs; and p r i n t  p l o t t e d  s t i c k  f i g u r e s  a r e  

o p t i o n a l .  

Computat ional  Languages F o r t r a n  I V - G  and 360 Assembler F. 

O p e r a t i o n a l  S t a t u s  O p e r a t i o n a l  i n  IBM 360/67 MTS and I B M  360165 0s. 

E a s i l y  adap tab le  t o  o t h e r  F o r t r a n  systems w i t h  t h e  e x c e p t i o n  o f  t h e  p r i n t  

p l o t  r o u t i n e s .  Can be o b t a i n e d  f r o m  H. Robbins o r  R. Benne t t  o r  NHTSA. 

P a s t  and P o t e n t i a l  A p p l i c a t i o n s  Used i n  s t u d i e s  o f  motor  v e h i c l e  occupant 

dynamics i n  a  c rash,  des ign o f  v e h i c l e  i n t e r i o r s ,  and a c c i d e n t  r e c o n s t r u c -  

ti on. 

Documentat ion Robbins, D. H., Benne t t ,  R. O., Roberts,  V. I., "HSRI 

Two-Dimensi ona l  Crash V i c t i m  S i m u l a t o r :  A n a l y s i s ,  V e r i f i c a t i o n ,  and U s e r ' s  

Manual ," F i n a l  Report ,  Dec. 31 , 1970, Repor t  No. DOT HS-800 527 (PB202537). 

Robbins, D. t i., Benne t t ,  R. O., Rober ts ,  V. L. ,"HSRI Two-Dimensional Crash 

V i c t i m  S i m u l a t o r :  A n a l y s i s ,  V e r i f i c a t i o n ,  and U s e r ' s  Manual, R e v i s i o n  No. I . ,  

F i n a l  Repor t ,  May 1973, Repor t  No. DOT HS-800 849 (PB222-394). 



Program T i t l e  tISRI 3-Mass, 3-D Crash Victim Simulator (HSRI3D) 

Program Function Analysis of the dynamics of a 3 mass, 3 dimensional 

person in an impact environment. 

Source of Prograni Developed under the direct ion of Robbins, Bennett, 

Becker, and Bowman. Sponsored by NHTSA. 

I n p u t  and O u t p u t  Features and Req~irements Input i s  a variety of parameters 

describing the crash victim, vehicle s t ruc tu re ,  and crash event. O u t p u t  i s  

kinematics of the crash victim, forces ,  and other  quant i t ies .  Auxiliary 

output ,  plot ted s t i c k  f igure views, and movies of s t i c k  f igure views are 

optional.  

Computational Languages Fortran IV-G and 360 Assembler F 

Operational Status Operational i n  360/67 MTS and  360/65 0s. Easily 

adaptable to other  Fortran systems except for  the p lo t t ing  sect ions.  

Available from H, Robbins, R.  Bennett, o r  NHTSA. 

Past and Potential Applications Used in s tudies of crash victim dynamics, 

design of vehicle i n t e r i o r s ,  and accident reconstruction. 

Documentation Robbins, D. H . ,  Bennett, R .  O . ,  Roberts, V .  L., "HSRI Three 

Dis~nsional  Crash Victim S.imulator: Analysis, Verif icat ion,  User's 

Manual , and Pic tor ia l  Section ," Final Report, June 20, 1971. Report 140. 

DOT HS-800 551 (PB208242). 



Program T i t l e  WSU Revision of HSRI 3~ (HSRI ~ D A )  

Program Function A predictive airbag model has been added t o  HSRI 3D 

by Wayne Sta te  University. 

Source of Program A version of HSRI3D modified by King and Chou t o  include 

are predictive airbag mode. Sponsored by NHTSA. 

Input and O u t p u t  Features and Requirements Input i s  a variety of parameters 

describing the crash victim, vehicle s t ruc tu re ,  airbag,  and crash event. 

O u t p u t  i s  kinematics of crash victim, forces ,  and related quant i t ies .  

Optional auxi l lary  output i s  available.  

Computational Language Fortran IV-G and Assembl e r  F.  

Operational Status Written for IBM 360167 MTS. Easily adaptable fo r  

other Fortran systems. 

Past and Potential Applications Used i n  s tudies of crash victim dynamics, 

design of vehicle i n t e r i o r s ,  and reconstruction of accidents. 

Documentation King ,  A . D . ,  Chou, C . C . ,  Mockinder, G.A.,'h Mathematical 

Model of an Airbag for a Three-Dimensional Occupant ~ imula t ion  :' Jan. , 1972, 

SAE Paper No. 720036. 



Program T i t l e  HSRI Six-Mass , Three Dimensiot ial  Crash V i c t i m  S i m u l a t o r  (HSRI3DE) 

Program F u n c t i o n  Computat ion of t h e  n iot ion,  v e l o c i t i e s ,  a c c e l e r a t i o n s ,  and 

f o r c e s  a c t i n g  on a  p e d e s t r i a n  o r  motor  v e h i c l e  occupant  i n  a  c rash  s i t u a t i o n .  

Source o f  Program Developed by D. H. Robbins, R. 0. Bennet t ,  and B. M. Bowman 

o f  t h e  HSRI B iosc iences D i v i s i o n  d u r i n g  1972-1973. The p r o j e c t  was sponsored 

by t i l e  Motor  V e h i c l e  Manufac turers  A s s o c i a t i o n .  

I n p u t  and Ou tpu t  Features  and Requirements A  v a r i e t y  o f  p h y s i c a l  parameters 

d e s c r i b i n g  mass, s i z e ,  and d e f o r m a b i l i t y  o f  t h e  c rash  v i c t i m ,  t h e  geometry 

and p h y s i c a l  p r o p e r t i e s  o f  t h e  v e h i c l e  s t r u c t u r e  wh ich  may c o n t a c t  t h e  c rash  

v i c t i m ,  and t h e  d e s c r i p t i o n  o f  t h e  c rash even t  a r e  r e q u i r e d  i n  o r d e r  t o  ope ra te  

t h i s  model. T h i s  d a t a  must be s u p p l i e d  t o  t h e  program on f o r m a t t e d  i n p u t  

cards.  The o u t p u t  f r om t h i s  program i s  i n  t he  forn i  o f  dynamica l l y  t i t l e d  

t a b l e s  o f  mot ions ,  v e l o c i t i e s ,  a c c e l e r a t i o n s ,  and f o r c e s  a c t i n g  on the  c rash  

v i c t i m .  A  m u l t i t u d e  o f  a u x i l i a r y  o u t p u t  i s  a v a i l a b l e  on o p t i o n  t o  examine 

a d d i t i o n a l  p h y s i c a l  q u a n t i t i e s  and t h e  f u n c t i o n  o f  t h e  program i n  d e t a i l .  

Computat ional  Languages F o r t r a n  I V - G  and 360 Assembler F. 

O p e r a t i o n a l  S t a t u s  O p e r a t i o n a l  i n  IBM 360167 MTS and i n  I B M  360165 0s. 

Prepared f o r  ease o f  cor ivers ion  t o  CDC 5600 o p e r a t i o n  a l s o .  A v a i l a b l e  f r o m  

HSRl i n  t h e  fo rm o f  a  tape wh ich  i n c l u d e s  t h e  source ,  a  sample da ta  s e t ,  

and t h e  co r respond ing  o u t p u t ,  Can a l s o  be o b t a i n e d  f rom t h e  Motor  Veh ic le  

Manufac turers  Associ a t i  on. 



Past and Potential  Applications Studies of motor vehicle occupant and 

pedestrian dynamics in a crash ; development of occupant r e s t r a i n t  sys tems ; 

development of crashworthy vehicle s t ruc tu res  ; reconstruction of occupant 

motions in accidents fo r  injury assessment. 

Documentation 1.  Robbins, D. H . ,  Bennett, R.  O . ,  and Bowman, B .  M . ,  "HSRI 

Si x-Mass , Three Dimensional Crash Victim Simulator," Final Report Prepared 

f o r  Motor Vehicle Manufacturers Association, Feb. 1973, 302 pages. 

2. Robbins, D. H . ,  ilennett, R .  0. and Bowman, B. M . ,  "User-Oriented 

Mathemati cal Crash Victim Simulator," Proceedings of the Sixteenth Stapp 

Car Crash Conference and SAE Paper No. 720962, November 1972, 21 pages. 



Program Ti t le  Vehicle Hand1 ing (VHDSIB) 

Program Function Computes accelerations for vehicle hand1 ing on or near 

road surface. 

Source o f  Program Developed a t  CALSPAN and modified under direction of 

D .  Dunlap t o  include soft  s o i l ,  new t i r e  model, and barrier contact. 

I n p u t  and O u t p u t  Features and Requirements Input i s  various parameters 

describing the vehicle, the barrier or curb, the soft  earth,  and tabular 

steering a n d  braking information or path following feedback parameters. 

O u t p u t  i s  printout of vehicle kinematics. 

Computational Language Fortran IV 

Operational Status Written for IBM 360167 ITS .  Easily convertible 

t o  any other Fortran system. Available from D .  Dunlap. 

Past and Potential Applications Used in studies of vehicle steering and braking. 

Used in studies of barrier,  guard r a i l ,  or curb impacts. Used in studies 

of  road geornetrics related t o  skidding. 

Documentation McHenry, R . R .  , DeLeys, N .  J . , 'Rutomobi l e  Dynamics - A - 

Computer Simulation of Three-Dime~sional Motions for Use In Studies of 

Eraking Systems and of the Driving e ask," August 1971, CAL Report No. 

13-2251 -V-7. 



Program Ti t le  PF510 Index Construction and Recodi ng (ICgN) 

Program Function A general purpose index construction and  recoding program. 

I t  can be used t o  calculate functional values, t o  count  code types, bracket 

continuous variables , and recode according t o  tables which are indexed in 

three dimensions. 

Source of Program The Stat is t ical  Research System (SRS] based on OSIRIS I1 

which was developed a t  the Inst i tute  for Social Research a t  the University 

of Michigan. Further revision and  extension was carried o u t  by HSRI. 

I n p u t  and O u t p u t  Features and Requirements I n p u t  i s  either batch or 

interactive mode for control information and  SR standard data sets  for data 

set  information. O u t p u t  i s  e i ther  a standard SR data s e t  or a non-standard 

f i l e .  Punched card o u t p u t  and a printed 1 ist ing are bo th  optional . 
Restrictions: The maximum number of i n p u t  variables t o  be used i s  1000. 

Maximum number of o u t p u t  variables i s  1000. Maximum f ie ld  width of a 

numeric variable is  7 d ig i t s .  

Computational Language Fortran IV. 

Operational Status Written for operation under MTS on the IBM 360 /67 .  

Extensive revision would be required t o  operate under 360 or 370 0s. 

Past and Potential Applications Used in SR System t o  construct indicies 

and change codes. 

Documentation Wood, D .  E. ,  Hafner, C .D. , "The Stat is t ical  Research System, " 

July 1 ,  1971, Highway Safety Research Inst i tute .  



Program Ti t l e  J-Tolerance Index (JTI)  

Program Function Computes J-Tolerance Index fo r  head injury developed by 

Sl attenschek a t  Vienna I n s t i t u t e  of Technology. 

Source of Program Developed under the direction of Alem using previous 

work by Brinn a t  Chrysler. Sponsored by bIVMA. 

Input and O u t p u t  Features and Requirements Input i s  head acceleration in 

tabular form. O u t p u t  i s  printout  of J-Tolerance Index. 

Computational Language Fortran IV. 

Operational Status Written f o r  IBM 360167. Easily convertible t o  any other 

Fortran system. Available from N .  Alem. 

Past a n d  Potential Applications Used in the study of head injury. 

Documentation McElhaney, J ,  H . ,  Stalnaker, R .  L., Roberts, V .  L . ,  "Biomechanical 

Aspects o f  Head Injury ,I' Human Impact Response, Measurements, and simulations . I 1  

( G M  Symposium) 1973, Plenum Press. 

Slattenschek, A . ,  e t .  a l . ,  "The Quantification of Internal Head Injury by 

Means of the Phantom Head and the Impact Assessment Methods," SAE Paper 

71 0879. 



Program T i t l e  PH740 Mu1 t i v a r i a t e  Analysis of Variance (MANgVA) 

Program Function The program performs a mu1 t i va r i a t e  analysis of variance. 

I t  a1 so routinely performs univariate analyses of variance and/or  covariance 

If more t h a n  one dependent variable i s  specif ied,  univariate and mu1  t i v a r i a t e  

analyses are performed; i f  only one dependent variable i s  specif ied,  a 

univariate analysis i s  performed. Input i s  a standard S R  data s e t .  O u t p u t  

i s  a printout .  Restr ict ions:  Maximum number of c e l l s  i s  90. Maximum 

number of dependent variables i s  25. Maximum number of covariables i s  8 .  

Cell n ' s  d o  n o t  have t o  be equal. If the code fo r  any dependent variable 

i s  a missing data code the en t i r e  case will be eliminated from the analysis .  

Source of Program The S t a t i s t i c a l  Research System (SRS) based on OSIRIS I 1  

which was developed a t  the In s t i t u t e  for  Social Research a t  the University 

of Michigan. Further revision and  extension was carried o u t  by HSRI. 

Input and O u t p u t  Features and Requirements Input i s  e i the r  batch or 

interactive mode fo r  control information and  SR standard data s e t s  fo r  data 

se t  information. 

Computational Lansuase Fortran IV. 

Operational Status Written fo r  operation under MTS on the IBM 360/67. 

Extensive revision would be required t o  operate under 360 or  370 OS. 

Past and Potential Appl icat ions Used in the SR System for  obtaining 

mu1  t i v a r i a t e  analysis of variance. 

Documentation Wood, D.E., Hafner, C.D.,"T'he S t a t i s t i c a l  Research System:' 

July 1 ,  1971, Highway Safety Research In s t i t u t e .  



Program T i t l e  PH770 Mu1 t i p l e  Classif icat ion Analysis ( M C A )  

Proqram Function Mu1 t i  pl  e Classif icat ion Analysis provides a technique 

for exami ni ng the i nterrel  a t i  onshi ps between several independent variables 

and a dependent variable within the context of an addit ive model. 

Source of Program The S t a t i s t i c a l  Research System (SRS) 

which was developed a t  the In s t i t u t e  for  Social Research a t  the University 

of Michigan. Further revision and extension was carried o u t  by HSRI. 

Input and O u t p u t  Features and Requirements Input i s  e i the r  batch or in teract ive  

mode fo r  control information and SR standard data s e t s  fo r  data s e t  information. 

O u t p u t  i s  printout of correlat ion coeff ic ient  and sum of squares . 

Computational Language Fortran IV. 

Operational Status Written for  operation under MTS on the LBM 360/67. 

Extensive revision would be required t o  operate under 369 or 370 0s. 

Past and Potential Applications Used i n  SR System to  obtain comparative 

correlat ion information. 

Documentation Wood, 3. E .  , Hafner, C . D . ,  "The S t a t i s t i c a l  Research System, " 

July 1, 1971 , Highway Safety Research In s t i t u t e .  



Program T i  tl e Revised McKenzie neck model . (MCKENZIE) 

Program Function Computes two-dimensional head kinematics including 

response to v isoelas t ic  neck bending given acceleration input of the bottom 

of the neck. 

Sources o f  Program Developed under the direction of Wang. Sponsored 

by M V M A .  

Input and O u t p u t  Features and Requirements Input i s  neck parameters and 

properties together with the tabular acceleration of the bottom of the 

neck. O u t p u t  i s  printout of head and neck kinematics. 

Computational Language Fortran IV 

Operational Status Written fo r  the IBM 360167. Easily convertible t o  

any other Fortran system. Available from H .  Wang. 

Past and Potential Applications Used in Studies of neck injury.  Used 

in crash dummy design work. 

Documentation Melvin, J.W.,"~mproved neck Simulations for  Use with 

Anthropomorphic Dummies:' 1972,  Quarterly Reports, fo r  I d V P f l ,  University of  

Mi chi gan. 



Program Ti t l  e PG660 Mi ss i  ng Data Correl a t i  ons (MDC) 

Program Function The missing data correlat ion program computes the 

correlat ion coeff ic ients  between a l l  pairs  of variables.  For each pair  of 

variables X, Y in the l i s t ,  the program computes r  on the basis of the 

subsample of observations fo r  which X and Y are valid data (non-missing 

d a t a ) .  

Source of Program The S t a t i s t i c a l  Research System (SRS) based on OSIRIS I1 

which was developed a t  the I n s t i t u t e  for  Social Research a t  the University 

of Michigan. Further revision and extension was carr ied out by HSRI. 

Input and O u t p u t  Features and Requirements Input i s  e i the r  batch or in terac t ive  

mode for  control in f~rmat ion  and SR standard data s e t s  f o r  data s e t  information. 

O u t p u t  i s  a  printout  and, optionally,  t , ~ e  correlat ion matrix punched 

or w i t t e n  in a  f i l e .  Restr ict ion:  Maximum number of variables which can 

be used i s  80. 

Computational Language Fortran IV. 

Operational Status Written f o r  operation under MTS on the IBM 3 6 0 / 6 7 .  

Extensive revision would be required t o  operate under 360 o r  370 0s. 

Past and Potential Applications Used in SR System to obtain missing data 

correlat ions.  

Documentation Wood, D . E . ,  Hafner, C .D. ,"The S t a t i s t i c a l  Research System," 

July 1 , 1 9 7 1 ,  Highway Safety Research I n s t i t u t e .  



Program T i t l e  PG610 Means and Marginal s (MEAN) 

Program Function The means and marginals program provides case counts, 

sum of weights, number of missin: data codes, ranges, means, standard 

deviat ions,  skewness and kurtois measures for  a specified s e t  of variables 

in a standard SR data s e t .  Optionally, marginal d is t r ibut ions  may be 

accumulated and percentages on the marginal s computed. 

Source of Program The S t a t i s t i c a l  Research System (SRS) based on OSIRIS I1 

which was developed a t  the I n s t i t u t e  fo r  Social Research a t  the University 

of Michigan. Further revision and extension was carr ied o u t  by HSRI. 

Input and  O u t p u t  Features and Requirements Input i s  e i the r  batch or in te r -  

ac t ive  mode fo r  control information and SR standard data se t s  f o r  data s e t  

information. O u t p u t  i s  a pr in tout .  Restr ict ions:  Maximum number of 

variables which may be used i s  200. Maximum f i e l d  width i s  5 .  The absolute 

difference between the maximum and minimum code value cannot exceed 24,400.  

Com~utational Lansuase Fortran IV. 

Operational Status Written fo r  operation under MTS on the IBM 360167. 

Extensive revision would be required t o  operate under 360 or 370 0s.  

Past and Potential Applications Used in SR system t o  obtain means and marginals. 

Documentation Wood, D.E. , Hafner, C . D .  ,"The S t a t i s t i c a l  Research system," 

July 1 ,  1971 , Highway Safety Research I n s t i t u t e .  



Program Ti t i e  PG611 Means and Marginals I1 ( M E A N Z )  

Program Function This program i s  the  same a s  MEAN except f o r  the  option 

to  s t o r e  the  marginals on a permanent f i l e  t o  be used a s  input  t o  MIP. 

Source of Program The S t a t i s t i c a l  Research System (SRS) based on OSIRIS I1  

which was developed a t  the  I n s t i t u t e  f o r  Social Research a t  t he  Universi ty  

of Michigan. Further rev is ion  and extension was ca r r i ed  out  by HSRI. 

Input and Output Features and Requirements Input i s  e i t h e r  batch o r  

i n t e r a c t i v e  mode f o r  control  information and SR standard da ta  s e t s  f o r  data  

s e t  information. 

Computational Language Fortran IV 

Operational S t a tus  Written f o r  operat ion under MTS on the  IBM 360/67. 

Extensive rev is ion  would be required t o  operate  under 360 o r  370 0s. 

Past  and .Potential  Applicat ions Used in  SR system t o  obtain input  marginal s 

f o r  MIP. 

Documentation Wood, D . E .  , Hafner , C. D .  , ' I ~ h e  S t a t i s t i c a l  Research system," 

Ju ly  1 ,  1971 , Highway Safe ty  Research I n s t i t u t e .  



Program T i  t l  e Processi ng Vehicl e Performance Data (MEASUP) 

Program Function Prepares analog vehicle performance data fo r  use by 

MEASUR. A number of derived calcu7ations based on measurements are  

computed as well as the A / D  s tep.  

Source of Program Developed under direction o f  Fancher and MacAdam. 

Sponsored by NHTSA. 

Input and O u t p u t  Features and Requirements Input i s  analog tape of vehicle 

performance data.  O u t p u t  i s  d igi ta l  tape of converted vehicle performance 

data together with certain derived quant i t ies .  

Computational Language Analog and Hybrid 

Operational Status Written for IBM 1800, AD/FgUR, and in terface .  

Adaptable t o  other simi 1 a r  equipment. Avai lab1 e from C .  McAda~. 

Past and Potential Applications Used for  A I D  step and cal ibra t ions .  

Documentation Fancher, P . S . ,  Ervin, R . D . ,  Grote, P . ,  blacAdam, C.C., 

Segal , L .  ,"Limit Handl i ng  Performance as Influenced by Degradation of 

Steeri ng and Suspension Systems ,"November 1972, Final Report UM-HSRI-PF- 

72-301 9 

Ervin, R.D., Grote, P . ,  Fancher, P.S.,  MacAdam, C . C . ,  Segel, L .  ,"Vehicle 

Handl ing Performance,"November , 1972,  Final Report No. DOT-HS-931-1-159. 



Program Tit le  Data Processing for Digital Tapes (MEASUR) 

Program Function Computes response measures from digital tapes o u t  of 

digitized vehicle response tes t s .  

Source of Program Developed under direction of Fancher and MacAdarn- 

Sponsored by DOT. 

Input and O u t p u t  Features and Requirements Input i s  digital o u t p u t  tape 

of MEASUP. O u t p u t  i s  printout o f  computed response measure. 

Computational Lanauaae Fortran IV. 

Operational Status Written for the IBM 1800. Easily adaptable 

t o  any Fortran system. Available from C .  MacAdam. 

Past and Potential Applications Used t o  obtain printout from vehicle 

performance tests  . 

Documentation Fancher, P . S . ,  Ervin, R . D . ,  Grote, P., MacAdam, C . C . ,  

Segal , L ,  ,"Limit Hand1 ing Performance as Influenced bv Degradation of 

Steering and Suspension Systems ," November 1972, Final Report UM-HSRI- 

PF-72-3-1.  

Ervin, R.D., Grote, P., Fancher, P.S., MacAdams, C . C . ,  Segel, L . ,  

November, 1972, Final Report No. DOT-HS-031-1-159. 



Program Title PA01 5 Check Match (MERCHECK)  

Program Function The program checks merged and sorted data for missing 

and/or extraneous cards, deletes invalid cards and/or cases, and inserts 

"dummy" cards for missing ones. 

Source of Program The Stat is t ical  Research System (SRS) based on OSIRIS TI 

which was developed a t  the Inst i tute  for Social Research a t  the University 

of Michigan. Further revision and extension was carried o u t  by HSRI. 

I n p u t  and O u t p u t  Features and Requirements I n p u t  t o  the program may be 

cards, card image tape or a card image 1 ine f i l e .  The program creates 

a data f i l e  which i s  suitable as i n p u t  t o  the SR B U I L D  program. Restrictions: 

Logical record length of  input records must be 80. The input must be 

merged and sorted. Control information i s  read in either batch or inter-  

active mode, 

Computati onal Language Fortran IV 

Operational Status Written for operation under MTS on the IBM 3 6 0 / 6 7 .  

Extensive revision would be required t o  operate under 360 or 370 0s. 

Past and Potential Applications Used as an integral part of SRS t o  carry 

o u t  checking of a data deck before i t  i s  p u t  in SR format. 

Documentation Wood, D.E. , Hafner, C .  D .  ,"The Stat is t ical  Research System ," 

July 1 ,  1971, Highway Safety Research Insti tute.  



Program Tit le  PD330 Marginal Insertion Program (MIP) 

Program Function This program inserts frequency counts into the 1 egal 

code values of each specified variable. The marginal frequencies are 

obtained by running MEAN2. 

Source of Program The Stat is t ical  Research System (SRS) based on OSIRIS I 1  

which was developed a t  the Inst i tute  for Social Research a t  the University 

of Michigan. Further revision and extension was carried o u t  by HSRI. 

Input and O u t p u t  Features and Requirements Input i s  either batch or inter-  

active mode for control information and  SR standard data sets for data set  

information. O u t p u t  i s  an updated codebook. 

Computational Language Fortran IV 

Operational Status Written for operation under MTS on the IBM 3 6 0 / 6 7 .  

Extensive revision would be required t o  operate under 360 or 370 0s. 

Past and Potential Applications Used in the SR system t o  obtain an updated 

codebook from a new se t  of marginals. 

Documentation Wood, D.E., Hafner, C . D .  ,"The Stat is t ical  Research System," 

July 1 ,  1971,  Highway Safety Research Insti tute.  



Program T i t l e  PE440 Fi le  Merging (MMP) 

Program Function A match merge program which builds a standard SR output 

data s e t  from two standard SR input data s e t s .  The user speci f ies  the 

variables on which the input f i l e s  a re  t o  be matched and he speci f ies  which 

variables from the input f i l e s  a re  to  be transferred t o  each o u t p u t  record. 

Source of Program The S t a t i s t i c a l  Research System (SRS) based on OSIRIS I1 

which was developed a t  the I n s t i t u t e  for  Social Research a t  the University 

of Michigan. Further revision and extension was carr ied out by HSRI. 

Input and O u t p u t  Features and Requirements I n p u t  i s  e i t h e r  batch or  in te rac t ive  

mode fo r  control information and SR standard data s e t s  f o r  data s e t  information. 

O u t p u t  i s  new SR standard data s e t .  Restr ict ions:  Both i n p u t  data s e t s  

must be in ascending order by the matching variables used in any given 

run. Maximum number of variables which may be created in an output f i l e  

i s  1000. Fi les  may be matched on u p  t o  20 variables.  

Computati ona1 Language Fortran IV. 

Operational Status Written for  operation under MTS on the IBM 3 6 0 / 6 7 .  

Extensive revision would be required t o  operate under 360 or  370 0s.  

Past and Potential Applications Used in SR system t o  se lec t ive ly  merge 

two data s e t s .  

Documentation Wood, D . E . ,  Hafner, c . D . , " ~ h e  S t a t i s t i c a l  Research System," 

July 1 , 1971 , Highway Safety Research I n s t i t u t e .  



Program Tit le  Digitizing Mobile Tire Tester Analog Data ( M O B I L A D )  

Program Function Digitizes analog data from Mobile Tire tes ter  and provides 

input t o  M O B I L P R O C .  

Source of  Program Developed under the direction o f  Fancher a n d  MacAdam. 

I n p u t  and O u t p u t  Features and Requirements General program wi t h  variable 

scanni ng rates and selection of  input channels. 

Computational Language Analog and Hybrid 

Operational Status Written for the IBM 1130, A D / F ~ U R  and interface. 

Ava i 1 a bl e from C . MacAdams . 

Past adn Potential Applications Used for conversion of mobile t i r e  t e s t  

data for use by MOBILPROC.  

Documentation No pub1 ished reports. 



Program Tit le  Processing Mobi 1 e Tire Tester ~ a t a  (MOUILPKOC) 

Program Function. Produces longitudinal and lateral  forces and moments 

as a function o f  t i r e  sl ip and s l ip  angle. 

Source of Program Developed under the direction of Fancher, and MacAdam. 

I n p u t  and O u t p u t  Features and Requirements Input i s  tape from ' IQBILAD, 

O u t p u t  i s  printout of computed and measured quantities. 

Computational Language Fortran I V  

Operational Status Written for TBM 1800 and IBM 360167 which incorporates 

some plot routines. Stored for future applications. See C .  MacAdam. 

and T .  Tielking. 

Past and Potential Applications Used t o  obtain printout and plots of  m o b i l e  

t i r e  tes ter  data. 

Documentation No pub1 ished reports. 



Program Ti t le  Modified Revised Occupant Simulator (MODROS)  

Program Function A 2-0 model similar t o  HSR12D developed by Calspan and 

modified by General Motors. An airbag i s  includeda 

Source of Program Developed under direction of McHenry and Segel and modified 

under direction o f  Danforth and Randall. 

I n p u t  a n d  O u t p u t  Features and Requirements Input i s  a variety of parameters 

describing the crash victim, vehicle structure,  and crash event. O u t p u t  

i s  crash victim kinematics, forces, and other quantit ies.  

Computational Language Fortran IV-G, PL/I-F, and 360 Assembler F .  

Operational Status Written for IBM 360/65 0s. Not easily adaptible 

t o  MTS in some of the PLII sections. Available from Danforth4.M. Research, 

and also from MVMA. 

Past and Potential Applications Used for studies of crash victim dynamics, 

design of  vehicle in te r iors ,  and accident reconstruction. 

Documentation Segel , L. ," Revised Computer Simulation of the Automobile 

Crash victim," Final Report, 1971, VJ-2759-V-1. 

Danforth, G ,  P .  , Randal 1 , C.D. ,"Modified ROS Occupant Dynamics Simulation," 

Q c t .  26, 1972, Report No. GMR-1254, General Motors Corporation. 



Program T i t l e  HSRI Maximum S t r a i n  C r i t e r i o n  (MSC) 

Program Funct ion  Gene ra t e s  head i n j u r y  t o l e r a n c e  c u r v e s  a c c o r d i n g  t o  

Maximum S t r a i n  C r i t e r i o n  Model. 

Source  o f  Program Developed under  t h e  d i r e c t i o n  o f  S t a l n a k e r  and Alem. 

Sponsored by NHTSA. 

I n p u t  and Output  F e a t u r e s  and Requirements  I n p u t  i s  model pa rame te r s  and 

t a b u l a r  head a c c e l e r a t i o n .  Output  i s  p r i n t o u t  o f  t o l e r a n c e  c u r v e s .  

Computati ona l  Language F o r t r a n  IV. 

O p e r a t i o n a l  S t a t u s  W r i t t e n  f o r  IBM 360/67. E a s i l y  c o n v e r t i b l e  t o  any o t h e r  

F o r t r a n  sys tem.  A v a i l a b l e  from N. Alem. 

P a s t  and P o t e n t i  a1 A p p l i c a t i o n s  Used f o r  g e n e r a t i n g  t o l e r a n c e  c u r v e s  f o r  

human c a d a v e r  heads and p r i m a t e  heads .  

Documentation S t a l n a k e r ,  e t .  a1 . , " A  Mechanical Impedance Model f o r  Head 

I n j u r y  Due t o  L i n e a r  Impact ," Symposium on Biodynamic Flodels and T h e i r  

A p p l i c a t i o n s  , 1970. 

S t a l n a k e r ,  e t .  a l . ,  " S i d e  Impact To le rance  t o  B l u n t  Trauma," 17 th  

S t app  Car Crash Conference ,  SAE Pape r  No. 730979. 



P r o g r a m T i t l e  MVMA 2-DModel  (MVMA2D) 

Program Func t i on  A comple te ly  overhau led v e r s i o n  o f  MODROS, t h i s  model 

i n c l u d e s  a r e a l  l i n e  r e p r e s e n t a t i o n  o f  a v e h i c l e  f o r  use i n  c o n j u n c t i o n  w i t h  

v e h i c l e  p l a n  drawings. A i  rbag, energy-absorb ing  s t e e r i n g  column, and 

s l i p p i n g  t h r e e - p o i n t  harness sub-models are i nc luded .  

Source o f  Program A c o n t i n u a t i o n  o f  t h e  work o f  wh ich  MODROS was t h e  l a s t  

p rev ious  s tep .  Th i s  l a t e s t  s t e p  developed under t h e  d i r e c t i o n  o f  Robbins, 

Bennet t ,  and Bowman. Sponsored by MVMA. 

I n p u t  and Output  Features and Requirements I n p u t  i s  a v a r i e t y  o f  parameters 

d e s c r i b i n g  t h e  c rash v i c t i m ,  v e h i c l e  s t r u c t u r e ,  and c rash event .  Output  i s  

c rash v i c t i m  k inemat i  cs , fo rces ,  and o t h e r  q u a n t i t i e s .  A u x i l i a r y  o u t p u t  

i s  o p t i o n a l  . 

Computat ional Languages F o r t r a n  I V - G  and 360 Assembler F, 

Opera t i ona l  S ta tus  Opera t i ona l  i n  IBM 360167 MTS. E a s i l y  adaptab le  t o  o t h e r  

F o r t r a n  systems o f  very  l a r g e  s i z e .  A v a i l a b l e  f rom H. Robbins, R. Bennet t ,  

and MVMA. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  Used f o r  s t u d i e s  o f  c rash v i c t i m  dynamics, 

des ign  o f  v e h i c l e  i n t e r i o r  and r e s t r a i n t  systems, and a c c i d e n t  r e c o n s t r u c t i o n .  

Documentat ion Robbins, D. J . ,  Bennet t ,  R. O., Bowman, B .  M., "MVMA Two- 

Dimensional Crash V i c t i m  S i m u l a t i o n ,  Vers ion  1, " F i n a l  Report ,  October 16, 

1973, Repor t  No. UM-HSRI-BI-73-5. 



Program T i t l e  Design o f  Manual Work S t a t i o n s  (MWS) 

Program Func t ion  Two models used i n  c o n j u n c t i o n  c o n s i s t i n g  o f  Task-Time 

P r e d i c t i o n  Model (TTP) and B iok inemat i  c  Model f o r  e s t i m a t i n g  o p e r a t o r  con- 

f i g u r a t i o n .  

Source o f  Program Developed as p a r t  o f  t h e  research p r o j e c t  f o r  a  Ph. D. 

Thesis by K i  l p a t r i c k .  Sponsored by Methods-Time Measurement Asscc i  a t i o n  

and Western E l e c t r i c  Co. 

I n p u t  and Output  Features and Requirements I n p u t  i s  o b j e c t  d e s c r i p t i o n s ,  

l o c a t i o n  des .c r i p t i ons  , and method sequence f o r  TTP. Desi r e d  anthropometry  

d a t a  added f o r  B iok inemat i  c Model. Output  i s  t a b u l a t e d  p r e d i c t e d  j o i n t  

c e n t e r  coo rd ina tes  and w t ~ o l e  body drawings and s t i c k  f i g u r e s .  

Computat ional  Language F o r t r a n  I V  

Opera t i ona l  S t a t u s  Easi l y  c o n v e r t i b l e  excep t  f o r  p l o t t i n g  s e c t i o n s .  

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  Used i n  t h e  computer-a ided des ign o f  

i n d u s t r i a l  work p laces.  Used i n  research o f  a  range o f  man-machine systems. 

Documentation K i l p a t r i c k ,  K. E., "A  Model f o r  t h e  Design o f  Manual Work 

S t a t i o n s .  " 



Program T i t l e  Bowman Neck Model (NOM) 

Program F u n c t i o n  T h i s  program i s  a  3-dimensional  model o f  neck and s p i n a l  

dynamic mot ion .  The neck i s  modeled as an e x t e n s i b l e  l i n k  and t h e  s p i n e  as 

a  s e r i e s  o f  "n "  1  umped masses. 

Source o f  Program Developed as p a r t  o f  t h e  research  p r o j e c t  f o r  Ph.D. 

Thes is  by  aowman. 

I n p u t  and Output  Features and Requirements I n p u t  i s  c rash  v i c t i m  parameters 

t o g e t h e r  w i t h  e x c i t a t i o n  t a b l e s .  Output  i s  computed k i n e m a t i c s  t o g e t h e r  w i t h  

o t h e r  v a l  ues. 

Computati  ona l  Language F o r t r a n  I V .  

O p e r a t i o n a l  S t a t u s  W r i t t e n  f o r  t h e  IBM 360167 MTS system. E a s i l y  conver ted  

t o  o t h e r  F o r t r a n  systems. A v a i l a b l e  f r o m  B.  Bowman. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  Used f o r  f r e e  mot ion  s t u d i e s  o f  occupants,  

some l i m i t e d  c rashes,  and t h e  e f f e c t  o f  muscle t e n s i o n  i n  c rash  dynamics. 

Documentation Bowman, B. M., "An A n a l y t i c a l  Model o f  a  V e h i c l e  Occupant 

f o r  Use i n  Crash S imu la t i ons , "  1971, Ph.D, Thes is ,  U n i v e r s i t y  o f  Michigan.  



Program Title Numerical Computation for Automobile Ideal Stopping Distance 

( N U M I  SD) 

Program Function Computes the ideal stopping distance for an automobile. 

Source of  Program Developed under the direction of Moncarz. Sponsored 

by NHTSA. 

I n p u t  and O u t p u t  Features and Requirements Input i s  geometric description 

of  automobile and t i r e  force parameters. Ou tpu t  i s  printout of ideal 

stopping distance together with the dynamic load transfer. 

Computational Language Fortran IV 

Operational Status Written for IBM 360167MTS. Easily convertible t o  any 

other Fortran system. Avail able from H. Moncarz. 

Past and Potential Appl i cations Used t o  determine automobi 1 e braking 

efficiently measured as ideal braking distance over actual braking distance. 

Documentation Report t o  be issued July 1974. 



Data S e t  T i t l e  Oakland Data F i l e s  (OAKLAND) 

Data S e t  F u n c t i o n  SRS d a t a  f i l e s  f o r  a c c i d e n t s .  

Data F i l e  Summary A c c i d e n t  i n f o r m a t i o n  f u r n i s h e d  by  t h e  M ich igan  S t a t e  

P o l i c e  and T r a f f i c  Improvement A s s o c i a t i o n  o f  Oakland County has been b u i l t  

i n t o  Leve l  I a c c i d e n t  f i l e s .  Each d a t a  e n t r y  r e p r e s e n t s  a  s i n g l e  a c c i d e n t  

s i t u a t i o n ,  and t h e  f i l e  a l l o w s  a n a l y s i s  o f  a  combined urban and r u r a l  

l o c a l i t y .  

O p e r a t i o n a l  S t a t u s  Usable o n l y  i n  c o n j u n c t i o n  w i t h  SR System, SPAD 

o r  ADAAS. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  Used i n  s t a t i s  t i c a l  resea rch  i n t o  a c c i d e n t  

c a u s a t i o n  and r e 1  a t e d  t o p i  cs. 

Documentat ion SPAD n e w s l e t t e r s  pub1 i s h  c u r r e n t  a d d i t i o n s  and c o r r e c t i o n s  t o  

m a i n t a i n e d  d a t a  f i l e s .  C o n t a c t  James 0' Day, HSRI, 764-0248. 



Program T i  t l e  Crash V i  c t i m  Data P r e p a r a t i o n  (OVERLORD) 

Prograrn Func t i on  Th i s  i n t e r a c t i  ve, u s e r - o r i e n t e d  program a1 lows t h e  u s e r  t o  

p repa re  data  decks f o r  use w i t h  t h e  HSRI 3-D, 6-mass model (HSRI3DE) 

Source o f  Program Developed under t h e  d i r e c t i o n  o f  Robbins, Benne t t ,  and 

Bowman. Sponsored by MVMA. 

I n p u t  and Output  Features and Requirements I n t e r a c t i v e  q u e s t i o n s  and answers a r e  

used i n  p r o d u c i n g  d a t a  s e t s  f o r  HSRI3DE. Ou tpu t  i s  f i l e  c o n t a i n i n g  t h e  

data  s e t  and an updated master  da ta  s e t .  

Computat ional  Language F o r t r a n  I V - G .  

O p e r a t i o n a l  S t a t u s  O p e r a t i o n a l  on IBM 360/67 MTS. E a s i l y  adaptab le  t o  any 

o t h e r  t e r n , i n a l  system and most b a t c h  systems. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  Used t o  a i d  t h e  casua l  u s e r  i n  p r o d u c i n g  

a  c e r t a i n  c l a s s  o f  s t a n d a r d  d a t a  s e t s .  

Documentat ion Robbins, D. H., Benne t t ,  R. O., and Bowman, 8. M. ,"HSRI 

S i  x-Mass , Three Dimensional  Crash V i c t i m  S imula tor ' :  February 1973, F i n a l  

Repor t  f o r  MVMA. 

Robbins, D. H., Benne t t ,  R. O., and Bowman, B. M., "Use r -Or ien ted  

Mathemat ica l  Crash V i c t i m  Simulator : '  Proceedings o f  t h e  S i x t e e n t h  Stapp 

Car Crash Conference and SAE Paper No. 720962, November 1972. 



Program Ti t le  pH71 0 Parti a1 Correl a t i  on (PARTIAL) 

Program Function The n t h  order partial correl ation and standardized 

partial regression coefficients are computed for  each pair of variables 

in a correlation matrix, while holding the res t  of the variables constant. 

The mu1 t i p l e  correlation coefficients are a1 so computed for each variable 

using a1 1 the others as predictors. 

Source -- of Program The Sta t i s t ica l  Research System (SRS) based on OSIRIS I1 

which was developed a t  the ins t i tu te  for Social Research a t  the University 

of Michigan. Further revision and extension was carried o u t  by HSRI. 

Input and O u t p u t  Features and Requirements Input i s  either batch or inter- 

active mode for control information and  SR standard data sets  for  data se t  

information. i n p u t  i s  a correlation matrix, upper-right t r i a ~ g l e ,  with no 

diagonal present ( i t  may be on  cards or i n  a l ine f i l e )  and cards which specify 

which variables from the input matrix are t o  be used t o  make a submatrix. 

Calculations are done on the submatrix. The user may specify as man(y 

submatrices as he chooses. Restrictions: The input matrix may n o t  be 

larger than 80 by 80. Any given submatrix may n o t  be larger than 30 by 30. 

Ccmputational Language Fortran IV. 

Operational Status Written for operation under MTS on the IBM 360/67. 

Extensive revision w o u l d  be required t o  operate under 360 or 370 OS. 

Past and Potential Applications Used in the SR system t o  obtain partial 

and mu1 t i  pl e correl a t i  ons . 

Documentation Wood, D .  E. , Hafner, C . D .  ,l~The Stat is t ical  Research system," 

July,l , 1971 , Highway Safety Research Ins t i tu te .  



Program T i  t l e  Three-Dimensional P o s i t i o n  A n a l y s i s  f r o m  Pho tomet r i c  Data 

(PHOT03D) 

Program F u n c t i o n  Processes p h o t o m e t r i c  p o s i t i o n  da ta  f rom two h i g h  speed 

cameras and l o c a t e s  a  th ree-d imens iona l  r i g i d  body i n  space. 

Source o f  Program Developed under t h e  d i r e c t i o n  o f  Robbins and Alem. 

Sponsored by iiHTSA. 

I n p u t  and Ou tpu t  Features and Requirements I n p u t  i s  d i g i t i z e d  t a r g e t  l o c a -  

t i o n s  as seen f rom t h e  s i d e  and t h e  top .  Output  i s  p r i n t o u t  o f  computed s i x  

c o o r d i n a t e s  o f  t h e  r i g i d  body i n  the  i n e r t i a l  frame. 

Computat ional  Language F o r t r a n  I V .  

Opera t i ona l  S ta tus  W r i t t e n  f o r  IBM 360167. E a s i l y  c o n v e r t i b l e  t o  any o t h e r  

F o r t r a n  system. Avai  1  a b l e  f rom 14. Alem. 

Pas t  a!?d P o t e n t i a l  A p p l i c a t i o n s  Used i n  measur ing k inemat i cs  i n  heads o f  

c rash  dummi es . 

Documentation Robbi ns , D. H. , e t .  a1 . , " P r e d i c t i o n s  o f  Mathemat ica l  Models 

Compared w i t h  Impact  S l e d  Tes t  Resu l t s  Us ing  An th ropomet r i c  Dummies ," 1 4 t h  

Stapp Car Crash Conference, 1970, SAE, 700907. 



Program Ti t le  Horizontal Plane Simulation ( P L A N E H )  

Program Function Computes dynamics of a vehicle in the horizontal plane 

due t o  steering and braking. 

Source of Program Developed under direction of Fancher 

I n p u t  and O u t p u t  Features and Requirements Input i s  various parameters 

describing the vehicle, t i r e  traction, and steering and braking maneuvers. 

O u t p u t  i s  vehicle trajectory, t i r e  normal loads, and suspension kinematics. 

Computational Language Analog and Hybrid 

Operational Status No longer i n  use. Kept as a source of  techniques for 

simi lar future problems. 

Past and Potential Applications Used in studies of the influence of  t i r e  

traction on steady s tate  turning, braking from a turn, response t o  an increase 

in steer angle a t  high lateral  accelerations, and  combined lane change a n d  

braking maneuver. 

Documentation Fancher, P .  and Grote, P . ,  'bevelopment of a Hybrid Simulation 

for Extreme Automobi l e  Maneuvers. " 



Program Title Pitch Plane Simulation ( P L A N E P )  

Program Function A dynamic simulation based upon a mathematical model 

that represents a truck or tractor-trai  le r  combination. Motions are 

constrained t o  the vertical plane b u t  wheels can bound and spin, the chassis 

can heave and pitch, and the vehicle can accelerate in a straight 1 ine. 

Source o f  Program Developed under the direction of Murphy and Bernard. 

Sponsored by M V M A .  

I n p u t  and O u t p u t  Features and Requirements Interactive input 

requests vehicle parameters, distances, and velocities.  

Computational Language Analog and Hybrid 

Operational Status No longer in use. Kept as a source of techniques for 

similar future problems. 

Past and Potential Appl  ications Used t o  compute acceleration, loads, and 

kinematics. 

Documentation Murphy, R.W., Limpert, R., Sege l ,  I .  ,"Bus, Truck, Tractor- 

Trailer Braking System Performance,"March, 1971,  Rebrt  No. HSRI-PF- 

70-1 01 . 



Program T i t l e  PD320 Dict ionary Processor  (PRDICT) 

Program Function The d i c t i o n a r y  processor  may be used t o  l i s t  a d i c t i o n a r y  

w i t h  o r  wi thout  t h e  codebook o r  t o  l i s t  any s e l e c t e d  p o r t i o n s  of a d i c t i o n a r y .  

I t  may a l s o  be used t o  bu i ld  a new d i c t i o n a r y ,  f i l t e r i n g  o u t  a l l  codebook 

informat ion from an o l d  d i c t i o n a r y .  

Source o f  Program The S t a t i s t i c a l  Research System (SRS) based on OSIRIS I1  

which was developed a t  t h e  I n s t i t u t e  f o r  Socia l  Research a t  t h e  Univers i ty  

of Michigan. Fur the r  r e v i s i o n  and ex tens ion  was c a r r i e d  o u t  by HSRI. 

Input  and Output Fea tu res  and Requirements Input  is e i t h e r  batch o r  i n t e r -  

a c t i v e  mode f o r  con t ro l  informat ion and SR s tandard  d a t a  s e t s  f o r  d a t a  s e t  

informat ion.  

Computational Language For t ran  IV 

Operational S t a t u s  Wri t ten  f o r  o p e r a t i o n  under MTS on t h e  IBM 360167. 

Extensive r e v i s i o n  would be required t o  o p e r a t e  under 360 o r  370 0s. 

Pas t  and P o t e n t i a l  Appl ica t ions  Used i n  SR system t o  o b t a i n  d i c t i o n a r y  

and codebook informat ion from a d a t a  s e t .  

Documentation Wood, D . E . ,  Hafner,  c . D . , " ~ h e  S t a t i s t i c a l  Research System, I I 

J u l y  1 ,  '1 971, Highway S a f e t y  Research I n s t i t u t e .  



Program Tit le  PA030 Print Columns ( P R N C O L )  

Program Function The program 1 i s t s  selected columns of a 1 ine f i l e .  

I t  i s  intended for 1 isting the "printout" from another program when t h a t  

"printout" has been stored in a line f i l e .  The program i s  primarily for 

termi nal use. 

Source of Program The Stat is t ical  Research System (SRS) based on OSIRIS I1 

which was developed a t  the  Insti tute for Social Research a t  the University 

of Michigan. Further revision and extension was carried o u t  by HSRI. 

I n p u t  and O u t p u t  Features and Requirements Input i s  either batch  or inter-  

active mode for control information and SR standard data sets  for data set  

information. 

Computational Language Fortran IV. 

Operational Status Written for operation under MTS on the  IBM 360167. 

Extensive revision would be required t o  operate under 360 or 370 0s. 

Past and Potential Applications Used in the SR system t o  obtain printout 

of a l ine f i l e .  

Documentation Wood, D . E . ,  Hafner, c .D. ,"~he Stat is t ical  Research System," 

July 1 ,  1 9 7 1 ,  Highway Safety Research Inst i tute .  



Program Title Revised Brain Model ( R B M )  

Program Function Computes revised brain model index developed by Fan 

a t  Ford Motor Company. 

Source of Program Developed under the direction of Alem using previous 

work by Brinn a t  Chrysler. Sponsored by MVMA. 

Input and O u t p u t  Features a n d  Requirements I n p u t  i s  head acceleration in 

tabular form. O u t p u t  i s  printout of RBM Index. 

Computational Language Fortran IV. 

Operational Status Written for  IBM 360167. Easily convertible t o  any other 

Fortran system. Available from N. Alem. 

Past and  Potential Applications Used in the study of head injury. 

Documentation McElhaney, J ,  H . ,  Stalnaker, R.  L . ,  Roberts, V. L . ,  

"Biomechani cal Aspects of Head I n  jury ," Human Impact Response, Measurement 

and Simulations, ( G M  Symposi urn) 1973, Plenum Press. 



Program Tit le  Tape Reformatting Program (REFMT) 

Program Function This program reads a blocked tape in SRS format and 

writes the data on a new tape in user specified blocking format. 

Source of Program Developed as part of  the SR System, a modified and expanded 

version of OSIRIS I1 which was developed a t  the Inst i tute  for Social Research. 

I n p u t  and O u t p u t  Features and Requirements I n p u t  i s  a block tape in SRS 

format and control parameters. Ou tpu t  i s  a new, reblocked magnetic tape, 

Input and o u t p u t  record lengths must be identical. 

Computational Language Fortran IV 

Operational Status Written for IBM 360167 MTS, Convertible only wi t h  

difficulty to other systems. Available from J .  Green. 

Past and Potential Applications This program i s  useful in modifying magnetic 

tapes t o  a new, more desirable blocking format. 

Documentation Documentation i s  avai 1 able from J .A.  Green, Rm.  232,  HSRI 

764-0248. 



Data S e t  T i t l e  S e a t t l e  Data F i l e s  (SEATTLE) 

Data S e t  Func t ion  SR Data f i l e s  f o r  acc iden ts .  

Data F i l e  Summary The s t a t e  o f  Washington has f u r n i s h e d  da ta  t h a t  have been 

b u i l t  i n t o  a  Leve l  I a c c i d e n t  f i l e .  The f i l e  rep resen ts  the  g r e a t e r  S e a t t l e  

area,  and i s  e s p e c i a l l y  u s e f u l  f o r  v e h i c l e  model s i z e  and t ype  a n a l y s i s ,  

because o f  t h e  e x t e n t  o f  makelmodel ca tegory  v a r i a b l e s .  

Opera t i ona l  S t a t u s  Usable o n l y  i n  c o n j u n c t i o n  w i t h  t h e  SR system, SPAD 

o r  ADAAS. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  Used i n  s t a t i s t i c a l  research i n  a c c i d e n t  

c a u s a t i o n  and r e l a t e d  t o p i c s .  

Documentation SPAD N e w s l e t t e r s  pub1 i s h  c u r r e n t  a d d i t i o n s  and c o r r e c t i o n s  

t o  maintained f i l e s .  Con tac t  James 0' Day, HSRI , 764-0248. 



Program Ti t l  e Shock Absorber Model (SHOCKAB) 

Program Function Simulates a shock absorber system. 

Source of Program Developed as part of the research project for P h . D .  Thesis 

by Lang. 

Input and O u t p u t  Features and Requirements I n p u t  i s  model parameters. O u t p u t  

i s  shock absorber force. 

Computational Language Analog and Hybrid 

Operational Status No longer in use. Kept as a source of techniques for 

similar future problems. 

Past and Potential Applications Used in the design and evaluation of shock 

absorber sys tems . 

Documentation Ph .D.  Thesis i s  yet t o  be published. 



Program T i t 1  e Somatotype Calcul ation Program (SOMAT) 

Program Function This program uti 1 i zes ten specific anthropometric measure- 

ments and calculates the somatotype (physique assessment) according t o  

the Heath-Carter method. 

Source of Program The program has been developed by D .  Foust of the HSRI 

Biomedical Department during 1973-1 974. The work was sponsored by the 

Insurance Inst i tute  for Highway Safety. 

Input and O u t p u t  Features and Requirements Input Requi red : Ten anthropometric 

measurements a n d  a subject identification number. O u t p u t  produced: 

Subject identification number, body s tature ,  weight, three-number somatotype. 

This o u t p u t  may be produced either by a l ine printer or on punched cards. 

Computational Language Fortran IV 

Operational Status The program i s  installed on the University of Michigan 

1BP.I 360167 and may be converted easily for other Fortran systems. 

Past and Potential Appl ications 1 . Physique assessment for seating 

studies. 2 .  Work space biomechanics. 

Documentation Available as a program 1 ist ing and  a two page description 

through the Biomedical Department, HSR! . 



Program Tit le  PA01 0 Sort Data Set (SORT)  

Program Function The SORT program sorts  a standard SR data f i l e  i n t o  an 

ascending order based on user specified control fields . 

Source o f  Program The Stat is t ical  Research System (SRS) based on OSIRIS 11 

which was developed a t  the Inst i tute  for Social Research a t  the University 

of Michigan. Further revision and extension was carried out by HSRI. 

I n p u t  and O u t p u t  Features and Requirements This program requires the i n p u t  

f i l e s  t o  be in standard SR format and accepts sor t  f ie ld and o u t p u t  device 

type information in either batch or interactive mode. 

Computational Language Fortran IV 

Operational Status Written for operation under MTS on the IBM 360/67.  

Extensive revision would  be required t o  operate under 360 or 370 0s.  

Past and Potential Applications Used as an integral part of SRS t o  carry 

o u t  the sorting function- Not for independent use. 

Documentation Wood, D . E . ,  Hafner, C . D .  ,"The Stat is t ical  Research System," 

July 1,  1971, Highway Safety Research Inst i tute .  



Program T i t l e  Simp1 i f ied Procedures to Access Data (SPAD) 

Proqram Function A f i l e  of MTS commands t o  u t i l i z e  various parts  of the 

SR system o n  various of the col lec t ions  of SR data f i l e s .  

Source of Program Developed under the direction of Green and Brown. 

Input and O u t p u t  Features and Requirements Interactive or batch usage in MTS. 

Computational Language MTS 

Operational Status Operational only i n  MTS . 

Past and Potential Applications To simplify the use of the data f i l e s  

and the SR system by providing the deta i led  cal l  i n g  sequences fo r  frequent 

combinations. 

Documentation A Manual f o r  SPAD, May, 1972,  HSRI. 



Program Ti t le  Filebuild Program Subroutine Library (SYSSUBS) 

Program Function This library contains a number of FORTRAN callable 

subroutines that are  useful in data f i  1 e construction programs. Inc1 uded 

are such functions as conversion routine between binary and E B C D I C  in b o t h  

directions, character manipulation, recoding routines, and character search 

routines. 

Source of Program Developed under the direction of J .  Creswell. Sponsored 

by MVMA. 

I n p u t  and O u t p u t  Features and Requirements NA-depends upon the subroutine. 

Computational Language Fortran IV, 360 Assembler 

Operational Status Written for IBM 360/67 MTS. Convertible o n l y  with diff icul ty  

t o  other systems. Available from J .  Green. 

Past and Potential Applications Very useful in the coding of FORTRAN 

programs t o  build new data f i l e s  from new data or t o  reformat existing f i l e s .  

Subroutines are  designed for speed of operation. 

Documentation Documentation i s  available from J . A .  Green, R m .  232,  

HSRI , 764-0248. 



Program T i  tl e Magnetic Tape F i  l e  Control Data (TAPEDATA) 

Program Function TAPEDATA wi 1 1 read a specified number of f i 1 es from a 

magnetic tape and report the following data 1 )  number of blocks, 2 )  to ta l  

number of bytes,  3) number of  bytes in the longest block, 4 )  number of 

bytes in the smallest block, 5)  appropriate length in f e e t ,  and 6 )  the 

cumulative length in f e e t .  

Source of Program Developed under the direction of J .  Green. 

Sponsored by MVMA. 

I n p u t  and O u t p u t  Features and Requirements Input i s  control information 

together with a magnetic tape. O u t p u t  i s  a printout of obtained tape 

f i l e  control data.  

Computati onal Language Fortran T V  

Operational Status Written fo r  IBM 3 6 0 / 6 7  MTS. Convertible only with 

d i f f i cu l t y  t o  other systems. Available from J .  Green. 

Past and Potential Applications Used t o  obtain information o n  the current 

contents of a magnetic tape. 

Documentation Documentation i s  available from J.A. Green, Rm.  232 ,  HSRI , 

764- 0248. 



Program Ti t le  PG630 Bivariate Frequencies with Two-Digi t Codes (TAU99) 

Program Function The program provides bivariate frequency tables.  The 

user may request percentages i n  three dimensions and several nonparametric 

s t a t i s t i c s .  Each frequency table requested i s  independent of a l l  other tabl es ,  

TAU99 differs  from FTAU (HSRI) only in restr ic t ions.  Restrictions: Maximum 

number of variables which may be used i s  50. Row variables may have values 

from 0 t o  99. Column variables may have values from 0 t o  1 1 .  

Source o f  Program The Stat is t ical  Research System (SRS) based on OSIRIS I 1  

which was developed a t  the lnst i  tute for Social Research a t  the University 

of Michigan. Further revision and extension was carried o u t  by HSRI. 

I n p u t  a n d  O u t p u t  Features and Requirements I n p u t  i s  either batch or inter-  

active mode for control information and SR standard data sets  for data set  

information. O u t p u t  i s  a printout of frequency tables.  

Computational Language Fortran IV 

Operational Status Written for operation under MTS on the IBM 360167. 

Extensive revision w o u l d  be required t o  operate under 360 or 370 OS. 

Past and Potential Applications Used in the SR system t o  obtain bivariate 

frequency tabl es .  

Documentation Wood, D .  E.  , Hafner, C . D .  ,"The Sta t i s t ica l  Research system," 

July 1 ,  1971, Highway Safety Research Inst i tute .  



Program Ti t le  PG650 Bivariate Frequencies with Two-Di gi t Codes (TAU99F) 

Program Function This program i s  the TAU99 program, expanded t o  handle 

four local f i l t e r s  per table.  

Source of Program The Sta t i s t ica l  Research System (SRS) based on OSIRIS 11 

which was developed a t  the Inst i tute  for Social Research a t  the University 

of Michigan. Further revision and extension was carried o u t  by HSRI. 

I n p u t  and O u t p u t  Features and Requirements Input i s  either batch or inter- 

active mode for control information a n d  SR standard data sets for data set  

information. 

Computational Language Fortran IV 

Operational Status Mritten for operation under MTS on the IBM 360167.  

Extensive revision would be required t o  operate under 360 or 370 0s. 

Past and Potential Application Used in SR system t o  obtain bivariate 

frequency tab1 e . 

Documentation Wood, D . E . ,  Hafner, G.D.  he he S ta t i s t ica l  Research system," 

July 1 , 1971, Highway Safety Research Insti tute .  



Program Ti t l  e PE410 Fi 1 e Correction ( T C O R )  

Program Function A tape correction program which provides fo r  correct ion,  

dele t ion,  or l i s t i n g  of a data case. 

Source of Program The S t a t i s t i c a l  Research System (SRS) based on OSIRIS I 1  

which was developed a t  the In s t i t u t e  fo r  Social Research a t  the University 

of Michigan. Further revision and extension was carried out by HSRI. 

Input and O u t p u t  Features and Requirements Input i s  e i the r  batch o r  i n t e r -  

act ive mode fo r  control information and SR standard data s e t s  for  data 

se t  information. O u t p u t  i s  corrected standard SR data s e t .  Data cases 

that  were specified t o  be printed are  f i s t e d ,  optionally corrected, a n d  

deleted cases are  printed.  

Computational Language Fortran IV 

Operational Status Written fo r  operation under MIS on the IBM 360167 .  

Extensive revision would be required t o  operate under 360 or 370 0s. 

Past and Potential Applications Used in SR System to correct  cases in 

data se t s  exist ing on tape. 

Documentation Wood, D . E . ,  Hafner, C . D .  ,?he S t a t i s t i c a l  Research System," 

July 1 ,  1971 ,  Highway Safety Research In s t i t u t e .  



Program Ti t le  PC220 Tape t o  Cards or Tape (TcOT) 

Program Function The program produces an ordinary data deck or card image 

f i l e  on tape from a standard SR dictionary and data f i l e .  

Source of Program The Stat is t ical  Research System (SRS) based on OSIRIS I1 

which was developed a t  the Inst i tute  for Social Research a t  the University 

of Michigan. Further revision and extension was carried o u t  by HSRI. 

I n p u t  and O u t p u t  Features and Requirements I n p u t  i s  either batch or inter-  

active mode for control information and SR standard data sets for data s e t  

information. The o u t p u t  i s  a card deck or a card image 1 i'ne f i l e  or 

a card image tape. Restrictions: The total  number of o u t p u t  variables may 

n o t  exceed 2000. The maximum number o f  o u t p u t  card imageslcase i s  45 .  

Computational Language Fortran IV. 

Operational Status Written for operation under MTS o n  the IBM 360167. 

Extensive revision would be required t o  operate under 360 or 370 0s. 

Past a n d  Potential Applications Used in the SR System t o  convert 

a data se t  on tape into card images. 

Docurtlentatior; Wood, D .  E. , Hafner, C .D.  he he S ta t i s t ica l  Research System," 

Ju ly  1 , 1971 , Highway Safety Research Inst i tute .  



Data S e t  T i t l e  - Texas Data F i l e s  (TEXAS) 

Data S e t  Func t ion  S R  Data F i l e s  f o r  Acc iden ts  and Veh ic les  

Data F i l e  Summary Data f o r  t h e  San An ton io  and e n t i r e  Bexar County, Texas 

area have been b u i l t  i n t o  Leve l  I a c c i d e n t  and v e h i c l e  f i l e s .  The data  were 

o b t a i n e d  f rom t h e  Texas Department o f  P u b l i c  S a f e t y .  S ince  Bexar  County 

p a r a l l e l s  Oakland County, Mich igan i n  s i z e  and compos i t ion ,  t h e  f i l e  o f f e r s  

compara ti ve a n a l y s i s  o p p o r t u n i  t i e s .  

O p e r a t i o n a l  S t a t u s  Usable o n l y  i n  c o n j u n c t i o n  w i t h  t h e  SR System, SPAD, 

and ADAAS. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  Used i n  s t a t i s t i c a l  research  i n t o  a c c i d e n t  

c a u s a t i o n  and re1 a t e d  t o p i c s .  

Documentation SPAD n e w s l e t t e r s  pub1 i s h  c u r r e n t  a d d i t i o n s  and c o r r e c t i o n s  

t o  mai r l t a i  ned data  s e t s .  Con tac t  James 0 '  Day, HSRI , 764-0248. 



Program Tit le  Tire Shear Force Models (TIRESHEAR) 

Program Function A collection of several t i r e  shear force model programs 

produced for purpose of studying the merits of the individual models. 

Source of  Program Developed under the direction of T. Tie1 king. 

Sponsored by MVM. 

I n p u t  and O u t p u t  Features and Requirements Input i s  model parameters 

and t i r e  operating conditions. O u t p u t  i s  printout of t i r e  traction forces 

and moment 3 .  

Computat ional  Language Fortran IV, Analog and Hybrid 

Operational Status Written for the PDP11/45, AD/F@UR, and interface. 

Easily convertible t o  similar systems. Available from T .  Tielking. 

Past and Potential Applications Used in evaluating several models o f  t i r e  

shear force. Used in ccmputing t i r e  shear forces. 

Documentation Pacejka, H .B., Mital , N . K .  , 'h  Hybrid Computer Model of Tire 

Shear Force Generation,"August , 1972, Interim Document 3 ,  Tire Traction 

Characteristics Affecting Vehicle Performance, HSRI . 
Tie1 king, J.T.,  Mital , K . ,  June 1973, Interim Document 6 ,  Tire Traction 

Characteristics Affecting Vehicle Perforaance, HSRI. 



Program Tit le  PAOOO Label Magnetic Tape (TLAB) 

Program Function This program puts a standard IBM 80-character volume 

label o n  a magnetic tape. 

Source of Program The Stat is t ical  Research System (SRS) based on CSIRIS I1 

which was developed a t  the Inst i tute  for Social Research a t  the University 

of Michigan. Further revision and extension was carried o u t  by HSRI. 

I n p u t  and O u t p u t  Features and Requirements This program requires the magnetic 

tape t o  be previously mounted and accepts label information in either batch 

or interactive mode. 

Computational Language Fortran IV. 

Operational Status Written for operation under MS on the IBM 360167.  

Extensive revision would be required t o  operate under 360 or 370 0s. 

Past and Poten tK ,a l  Applications Prepares a tape for standard label hand1 ing. 

Documentation Wood, D .E.  , Hafner, C .D ,  ,"The Stat is t ical  Research System,I1 

July 1 , 1971 , Highway Safety Research Inst i tute .  



Program T i t l e  Torso Mobi l i ty  P r e d i c t i o n  Model ( T O R M O B )  

Program Function A s e t  of programs developed t o  a i d  i n  determining t h e  

l i n k  system of t h e  human t o r s o  from photometr ic ,  x - ray ,  and measured d a t a .  

Source of Program Developed under t h e  d i r e c t i o n  of Snyder ,  C h a f f i n ,  and Schu tz .  

Sponsored by Aerospace Medical Research Laboratory .  

Inpu t  and O u t p u t  Fea tu res  and Requirements Input  i s  d i g i t i z e d  measurements 

from photometr ic ,  x - ray ,  and d i r e c t  measurements. Output i s  t a b u l a t e d  and 

p l o t t e d  s u r f a c e  marker l o c a t i o n s  and nasion p o s i t i o n s .  

Computational Language For t ran  I V .  

Operat ional  S t a t u s  Developed f o r  t h e  IBM7800. A v a i l a b l e  from Chaf f in .  

Pas t  and P o t e n t i a l  Appl i c a t i o n s  Used t o  determine q u a n t i t i e s  n o t  d i r e c t l y  

measureabl e  . 

Documentation Snyder,  R . G . ,  C h a f f i n ,  D . B . ,  Schu tz ,  R.K.,I1Link System of  

t h e  Human Torso August 1972,  Report No. AMRL-TR-71-88, Aerospace Medical 

Research Laboratory  

Chaf f in ,  D.B. ,  Schutz ,  R .  K .  , Snyder ,  R . G .  , "A P r e d i c t i o n  Model o f  Hurran 

Vol i t i o n a l  iilobi 1  i t y  :' January ,  1972, SAE Paper No. 720002. 



Program Tit le  Tracking Task Display (TRACKDIS) 

FPogram Function A set  of programs t o  geneyate tracking task displays 

of various d i f f icu l t ies  and make certain measurements on subject performance. 

Source of Program Developed under direction of Fancher and MacAdam. 

I n p u t  and O u t p u t  Features And Requirements Input i s  tracking control 

si  gnal s from steeri  n g  wheel together with prescribed tracking des5 gn and 

movement. O u t p u t  i s  track task display together with responses of subject 

si  gnal s and subject performance measurements. 

Computational Liinguage Analog 

Operational Status Use has been discontinued. Kept as a source of techniques 

for a future similar problem. 

Past and Potential Applications Used as the hardware and software basis 

o f  an Engineering Radiology Lab experiment. 

Documentation No pub1 ished reports. 



Program T i t l e  T r a c t o r - T r a i  l e r  Mode1 (TRACTLER) 

Program F u n c t i o n  Computes t h e  d i r e c t i o n a l  dynamics o f  a  t r a c t o r - s e m i t r a i l e r  

v e h i c l e  i n c l u d i n g  l o n g i t u d i n a l ,  l a t e r a l ,  and yaw ing  mot ions  o f  a  th ree -  

a x l e  t r a c t o r - s e m i  t r a i  l e r  on a  f l a t  r o a d  s u r f a c e .  

Source o f  Program Developed as a p a r t  of  t h e r e s e a r c h  p r o j e c t  f o r  Ph.D. 

t h e s i s  by Leuch t .  Sponsored by MVMA. 

I n p u t  and Ou tpu t  Features and Requirements I n t e r a c t i v e  i n p u t  f o r  t r u c k  

parameters ,  e t c .  Ou tpu t  i s  c o n t r o l l e d  p r i n t o u t  o f  s e l e c t e d  t o p i c s .  

Computat ional  Language F o r t r a n  I V .  

O p e r a t i o n a l  S t a t u s  W r i t t e n  f o r  ana log and h y b r i d  system c o n s i s t i n g  o f  

IBM 11 30, ADIFOUR, and i n t e r f a c e .  R e w r i t t e n  i n  F o r t r a n  I V  f o r  t h e  IBM 

360167. Compat ib le w i t h  o t h e r  systems. A v a i l a b l e  f rom J. Bernard.  

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  A s i m p l e  model used t o  demonstrate t h e  i n f l u e n c e  

o f  des ign  parameters ,  o p e r a t i n g  cand i  t i o n s  , and e n v i  ronment on t h e  d i r e c t i o n a l  

b e h a v i o r  o f  a  v e h i c l e .  

Documentation Leucht  , P.  M. , "Di r e c t i  ona l  Dynamics o f  t h e  Tractor-Semi t r a i  l e r  

Veh ic le , "  1970, Pt1.D. Thes is ,  U n i v e r s i t y  o f  Mich igan.  

" T r a c t o r  - T r a i l e r  8 r a k i n g  and Hand1 i n g  Performance Program," HSRI 

I n t e r n a l  Report .  



Program T i t l e  Braking Performance f o r  Trucks ( T R U C K B R A K E )  

Program Function Simulation of dynamic performance of a r t i cu la ted  vehicles 

moving s t r a i  g h t  ahead wi t h  careful analyses of tandem axle dynami cs , t i  re 

shear force,  and brake system operation. 

Source of Program Developed under the direct ion of Fancher, Winkler, and 

Bernard. Sponsored by MVMA.  

Input and O u t p u t  Features and Requirements Input i s  truck descript ion,  brake 

tables and i n i t i a l  conditions. O u t p u t  i s  computed truck kinematics. 

Computational Language Fortran IV. 

Operational Status Written f o r  the ISM 360/G7. Easily adaptable to  other  

Fortran sys terns. 

Past and Potential Applications Applied to vehicle design studies fo r  s a f e r  

trucks and a r t i cu la ted  vehicles. 

Documentation 1. Fancher, P.S., Winkler, C.  B . ,  Bernard, J .  E . ,  "Braking 

Performarice f o r  trucks and ar t icula ted  vehicles ," in Hit Lab Reports, Vol. 

3, number 5 ,  January, 1973, HSRI. 

2. Murphy, R.  W . ,  Bernard, J .  E . ,  Winkler, C .  B . ,  "A Computer Based 

Mathematical Method fo r  Predicting the Braking Performance of Trucks and 

Tractor-Trai l e r s  ," Sept . 15, 1972, tlSRI Report. 



Program T i t l e  M o d i f i e d  B r a k i n g  Performance f o r  Trucks (TRUCKBRAI:2) 

Program F u n c t i o n  Ma jo r  r e v i s i o n  o f  TRUCKBRAKE i n c l u d i n g  s t r a i g h t  1  i n e  

a c c e l e r a t i o n  and b r a k i n g ,  a n t i - l o c k i n g ,  and new suspensions,  

Source o f  Program Developed under t h e  d i r e c t i o n  o f  Fancher, W ink le r ,  and 

Bernard.  Sponsored by MVMA. 

I n p u t  and Ou tpu t  Features and Requirements I n p u t  i s  t r u c k  d e s c r i p t i o n ,  

b rake  t a b l e s ,  and i n i t i a l  c o n d i t i o n s .  Ou tpu t  i s  computed t r u c k  k inemat i cs .  

Computat ional  Language F o r t r a n  I V .  

O p e r a t i o n a l  S t a t u s  W r i t t e n  f o r  t h e  IBM 360167. E a s i l y  adap tab le  t o  o t h e r  

F o r t r a n  sys terns. 

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  A p p l i e d  t o  v e h i c l e  des ign  s t u d i e s  f o r  s a f e r  

t r u c k s  and a r t i c u l a t e d  v e h i c l e s  . 

Documentat ion Repor t  w i l l  be i s s u e d  i n  June, 1974. 



Program T i t l e  P r e d i c t i o n  o f  Center  o f  G r a v i t y  L o c a t i o n  and Moments o f  I n e r t i a  

f o r  Trucks and T r a i l e r s  (TRUCKCG) 

Program Func t ion  Computes l o c a t i o n  o f  c e n t e r  o f  g r a v i t y  and moments o f  

i n e r t i a  f r o m  b a s i c  frames p l u s  one o r  more add-ons. 

Source o f  Program Produced under d i r e c t i o n  o f  Farlcher, W ink le r ,  and Bernard.  

Sponsored by MVMA. 

I n p u t  and Ou tpu t  Features and Requirements I n p u t  i s  i n t e r a c t i v e  and 

covers d e s c r i p t i o n s  and masses o f  frame and add-ons. 

Computat ional  Language F o r t r a n  I V .  

O p e r a t i o n a l  S t a t u s  W r i t t e n  f o r  IBM 360167. E a s i l y  adap tab le  t o  o t h e r  

F o r t r a n  systems. 

Pas t  arid P o t e n t i a l  A p p l i c a t i o n s  Used t o  genera te  i n p u t  da ta  f o r  computer t r u c k  

models . 

Documentation Eernard ,  J. , S t a r r ,  D. , Gupta, R., "Programs f o r  E s t i m a t i n g  

I n e r t i a l  P r o p e r t i e s  o f  Trucks and T r a i l e r s  ," August 9 ,  1973, HSRI Repor t .  



Program Ti t l e  Directional Response of Trucks ( T R U C K D I R T )  

Program Function T R U C K B R A K E  fo r  turning trucks and a r t i cu la ted  vehicles. 

Source of Program Produced under the direction of Fancher, Winkler, and 

Bernard. Sponsored by MVMA.  

Input a n d  O u t p u t  Features and Requirements Input i s  truck descript ion,  

brake t ab les ,  a n d  i n i t i a l  conditions. O u t p u t  i s  computed truck kinematics. 

Computational Language Fortran IV. 

Operational Status Written fo r  the IB14 360/67. Easily converted t o  other 

Fortran sys terns. 

Past a n d  Potential Applications Applied t o  vehicle design studies f o r  sa fe r  

trucks and ar t icula ted vehi c les .  

Documentatian Bernard, J .  E . ,  Winkler, C.  B. ,  Fancher, P .  S . ,  "A Computer 

Based Mathematical Method fo r  Predicting the Directional Response of Trucks 

and Tractor-T~ai l e r s  ," June 1 , 1973, Report 140. UM-HSRI-PF-73-1. 



Program T i t l e  B r a k i n g  Performance o f  t h e  Four A x l e  U n i t  Truck    TRUCK^) 

Program Func t i on  S i m i l a r  t o  TRUCKBRAKE b u t  adapted t o  t h e  f o u r  a x l e  u n i t  

t r u c k .  

Source o f  Program Developed under d i r e c t i o n  o f  Fancher and Bernard.  Sponsored 

by Ca te rp i  11 a r .  

I n p u t  and d u t p u t  Features and Requirements I n p u t  i s  t r u c k  d e s c r i p t i o n ,  t r u c k  

p r o p e r t i e s ,  and b rake  p r o p e r t i e s .  Output  i s  computed k inemat i cs .  

Computat ional  Language F o r t r a n  I V  

O p e r a t i o n a l  S t a t u s  W r i t t e n  f o r  t he  IBM 360167. E a s i l y  c o n v e r t i b l e  t o  o t h e r  

F o r t r a n  sys terns. Avai 1 a b l e  f rom J. Bernard.  

Pas t  and P o t e n t i a l  A p p l i c a t i o n s  Used t o  s tudy  b r a k i n g  c h a r a c t e r i s t i c s  o f  

ear th -mov ing equipment. 

Documentat ion Mc p u b l i s h e d  r e p o r t s .  



Program Tit le  PE420 File Updating (UDAT) 

Program Function A data management program with which complete d a t a  records 

can be added t o  and/or deleted from a standard SR data se t .  

Source o f  Program The Stat is t ical  Research System (SRS) based on OSIRIS I1 

which was developed a t  the Insti tute for Social Research a t  the University 

of  Michigan. Further revision and extension was carried o u t  by HSRI. 

I n p u t  a n d  O u t p u t  Features and Requirements Input i s  either batch or inter- 

active mode for control information a n d  SR standard data sets  for data se t  

information. O u t p u t  i s  a n  updated standard SR data f i l e  and, i f  records 

were deleted, a standard SR f i l e  containing al l  the deleted records. 

Restrictions: The dictionary of the "add f i l e "  must be identical t o  that 

on the input f i l e  and the data records of the "add f i l e "  must be in the 

same sort  order as the input data f i l e .  

Computational Language Fortran IV. 

Operational Status Written for operation under MTS on the IBM 360/67. 

Extensive revision would be required t o  operate under 360 or 370 0s. 

Past and Potential Applications Used in SR System for updating whole 

records in a standard SR f i l e .  

Documentation Wood, D . E .  , Hafner, C .D.  , '"Te Stat is t ical  Research System ," - 

July 1 ,  1371 , Highway Safety Research Inst i tute  



Data S e t  T i t l e  Washtenaw Data F i  l e s  (WASHTENAW) 

Data S e t  Func t i on  SRS da ta  f i l e s  f o r  acc iden ts  and d r i v e r s .  

Data F i l e  Summary Data o b t a i n e d  f r o m  t h e  Ann A rbo r  C i t y  P o l i c e  Department, 

Washtenaw County S h e r i f f ' s  O f f i c e ,  and t h e  Mich igan S t a t e  P o l i c e  has been 

b u i l t  i n t o  a  Leve l  I a c c i d e n t  f i l e .  The f i l e  i s  e s p e c i a l l y  u s e f u l  f o r  f i l e  

i n t e r r o g a t i o n s  o f  a  b road  area r e p r e s e n t i n g  urban,  r u r a l ,  academic, and 

i n d u s t r i  a1 p o p u l a t i o n s .  

The Mich igan S e c r e t a r y  o f  S t a t e  a u t h o r i  t i e s  have f u r n i s h e d  d r i v e r  

r e c o r d  data  f o r  Washtenaw County, wh ich  have been b u i l t  i n t o  a  d r i v e r  f i l e .  

atlnnal s t a t u s  Usable o n l y  i n  c o n j u n c t i o n  w i t h  t he  SR system, SPAD, 

and ADAAS. 

Past  and P o t e n t i  a1 A p p l i c a t i o n s  Used f o r  s t a t i s t i c a l  research i n t o  a c c i d e n t  

causa t i on  and r e l a t e d  t o p i c s .  

Documentat ion SPAD n e w s l e t t e r s  p u b l i s h  c u r r e n t  a d d i t i o n s  and c o r r e c t i o n s  t o  

ma in ta ined  f i l e s .  Contac t  James 0 '  Day, HSRI , 764-0248, 



Program Ti t le  PD310 Wild Code Check (WCC) 

Program Function A wild code check program which checks variables in 

a standard SR data se t  t o  see that they have valid codes. The user 

specifies which variables are t o  be checked. For each variable he may 

specify the valid or the invalid codes. 

Source of Progra~ The Sta t i s t ica l  Research System (SRS) based on OSIRIS I1 

which was developed a t  the Inst i tute  for Social Research a t  the University 

of Michigan. Further revision and extension was carried o u t  by HSRI. 

I n p u t  and O u t p u t  Features and Requirements I n p u t  i s  either batch or interac- 

t ive mode for control information and SR standard data sets  for data se t  

information. Input i s  a standard SR data s e t ,  o u t p u t  i s  a printout docu- 

menting errors found. Restrictions: The maximum number of variables 

which may be checked on one pass of the data i s  1000. 

Com~utational Lanauaae Fortran IV. 

Operational Status Written for  operation under MTS i n  the IBM 360167.  

Extensive revision would be required t o    per ate under 360 or 370 0s. 

Past and Potential Applications Used in SR system t o  find i l legal code 

val ues. 

Documentation Wood, D.E., Hafner, C . D . ,  'The Stat is t ical  Research System, I I 

July 1 ,  1971 , Highway Safety Research Inst i tute .  



Prograrn T i t l e  Impedance Reduct ion o f  a Mechanical  Network (ZMECH) 

Program F u n c t i o n  Computes equ i  v a l e n t  impedance o f  a genera l  mechani c a l  

network.  

Source o f  Program Developed as p a r t  o f  t h e  research  p r o j e c t  f o r  Ph.D.  

Thesis by Alem. 

I n p u t  and Ou tpu t  Features and Requirements I n p u t  i s  a d e s c r i p t i o n  o f  t h e  

network.  Ou tpu t  i s  p r i n t o u t  o f  mechani c a l  impedance versus f r e q u e n c i e s  and 

o p t i o n a l  p l o t s .  

Computati  ona l  Language F o r t r a n  I V .  

O p e r a t i o n a l  S t a t u s  W r i t t e n  f o r  t h e  IBM 360167. Easi  1y c o n v e r t i b l e  i n t o  

any F o r t r a n  sys tem w i t h  t h e  e x c e p t i o n  o f  t h e  p l o t t i n g  s e c t i o n .  A v a i l a b l e  from 

N .  Alem. 

Past  and P o t e n t i  a1 Appl i c a t i o n s  Used t o  compare exper imen ta l  impedance 

t o  t h a t  o f  a s i m p l e  mechanical  model. Used t o  reduce t h e  impedance o f  a 

complex network.  

Documentation Alem, N. M. , "A Discre te-Parameter  Head I n  j u r y  Model ," 1973, 

Ph. D. Thes is ,  U n i v e r s i t y  o f  M i  c h i  gan. 



Program T i  t l e  Three-Dimensional Matrix Data P lo t t e r .  (3DPLOTTER) 

Program Function The 3D Plot ter  program produces a Cal-Comp generated 

graph showing a 3-D representation of n x m dimensioned matrix data.  

Source of Program Developed under the direction of Green. 

Sponsored by MVMA. 

Input and O u t p u t  Features and Requirements The program i s  conversational in 

nature and a l l  i n p u t  and output i s  specified by the user during program 

operation. The Cal-Comp plots  are  produced by the MTS Cal-Comp p lo t t e r  

located a t  the Computing Center. 

Com~utational Lanauaae Fortran IV. 

Operational Status Written for  IBM 360167 MTS. Convertible to other 

systems only w i t h  much d i f f i c u l t y .  Available from J .  Green. 

Past and Potential Applications Used t o  plot  a wide variety of input data 

in an appealing foma t .  

Documentation Documentation i s  avai 1 able from J .A.  Green, Rm.  232, HSRI , 

764-0248. 






