HDV to Film: A Real-World Test
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MAKING DECISIONS AND MAKING DISCOVERIES ON

A TIGHT-BUDGET FEATURE.
BY JOHN JACKMAN

the HDW format has gone from novelty 1o
wiability In record time. The rapsd changes
Degan over a year aqo when Soy Introduced
the HVI-FX1, and O Contributing Editor Adam
‘Wil pronounced its compeassed, MPEC-2 picture
to be “better than i has any right to be." The
ralease of the Sony HVH-21 U upped the profes-
sional-gquality ante, and HOV cameras from Canon,

' n e world of protessional video peosducthon,

T, and Panasonic hawve streamed nto the market,

‘With siick editing solutions avadlabbe from all of the
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rnapor players—aApgle, Ak, Canopas, Cineform,
Lumibdre HO, and others—the HOV losmat has
armrvesd in a big way

Despite Ehe sales suoopss and beoad acceptande
of HOY, thare 15 still an inforrmations A in LEnms of
hiowws el | really performs, Although a lot of HDW
units have Deen soud, 3 large numiber of LY readers
are still on the fence about whether to buy nto the
format or not

S0l decided to put the fatest HOW technigues
and technology to tha test. | produced a low-budget
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Editing was done in
Pramigde Fra 1.5
i 16EE-0I using
tha CinaFarm
Apac] MO eofes

short from beginning (o énd in HOW, with the
intert of creating the best possitde product in
standand defmition for VD distrbution, HD o
diggital broadcast, and, because the promise of low-
hul;ig.:l Filrnn'lal'.ing i driving e intense interest
in HOW, | decided 10 takes the plece all the way 1o
a 35 mam film blowuap

Thr e resull is heres Ay overvies of the deci-
sioins and discoveries | made whils producing a real-
world project in BOW, along with the reactons of
some seasoned DFs to the fimal film result. | found
out a lot during the process—maore Whar can §itin

sbove:
Widen has a siraignt
[AMITE G
Film siocks oHar
niave a garmms
Euree thaped
His & shallaw &
{righly Inpxpensive
camaras with “cine
Gamma afjusi-
menie usaally
simulale 1hes by
tipping fhn straight
vided gamma

the pages of the magazine, blore delasds about the
project are available online at DV .ocom

Early decisions: Camera, frame rate,
and gamma

Armed with the script for Windsar Brof (4 histoncal
period drama about the abdication of England's King
Edwward Will that I've been wanting to shoot for some
time). | set out bo choose a camera, 81 the time §aas
shoting (May 2005), 1 felt that there was onby one
viable camera for the project—the Sony HYR-£10U
(Reviews, May ‘05 D). The £1 has several appealing
features, the most important of which are the abilites
1o use pro audio conneciions and shoot in 108050
Even though creating a 24 fps version for the film
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béowwup was critical, | found that creating true 240
wiad easser and more effective in my tests starting
with 50| than with & (mone about this reasomng
can ke found online at DV.com)

| didnt consider Sony's CineFrame mode, which,
though it creates a 24 fps video file, has unaccept-
able motion artifacts and image degradation (for
mare about ClneFrama, see Adam Wikt's analysis at
weacw adarmwilt.comHIN cineframe. himl),

| experimented with tha 210U CineCamma
settings in an effort to achieve a fdm-sbde garmima
curwe. The Z1U has two ClneCamma settings, with
Cinelamma 2 being more pronounced. | liked tha
ook of CineGamma 2 and decided 1o wse that mode
in shooting. On nexpensive cameras, these film-fe
gamuna settings are accomplished not with the trse
S-curve that | would apply in post, but rather by till-
ing the strabght gamma curve 104 more extremea
position (iee the image on the left). Although this
accomplishes almost the same thing as the gentle
S-cunee, il's nod quite the same. it doesn't supply the
rrare gentle redl-off of highfights and tends to crush
dark grays Lo black soonet

Alter lasting coor bweaks in the camena menus,
I left most of the settings on factory defaults, |Humed
ihe sharpness control down consederably, though not
Rck ils lovwest setiing, whach Is a pweak | recommand
far nearky all cameras if you want a film-like finish
Reducing the artifickal sharpening (technlcally knoem
as aperiure carrection) tones doyn harsh edges and
avoicls coemganessicay arbifacis.

On location: Decisions and discoveries

| s deabing with 1 microbudget for this projec
(well under 53,000 for all expenses and salaries),
s | scheduled a single day of shooting on location
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The day carme, we showed up with a truckload of equip-
ment and people, amd Windsoy Krol was in production

The decision Lo shool in 500 necessitated a PAL-
campatible monilonng solubion. | broeght the [WC
BYH1 3Y produection maonitor fram my edil sarite
Wle monitored compaosition, expasune, and color on
50 wia the down-converted ¥/ cutput of the camera
But we discovered that neither an S0 meanitar nor the
camera’s viewdinder, nor ks LCD scrsen were up Lo
the pob of represeniing HOV'S deladli—we enched
wp with slightly soft focus no matter what we used
T cleal with this lisue, Sony prossdes a mam lunction
on the viewdfinder, as well as a peaking function,
wihich flags high frequencies {such as in-focus
sharp edges) with an accent color {red, yallow, or
wiiter ). This works well to visuadly coe the camers
aperator when focus i right on. Unforfunataly,
peaking can’t be wsed at the same e @s zebra
diispiay, 50 the cameraman had to keep switchang
bbeeen the modes.

The HWR-Z1U also has a basic zebea display that
chefaults to 100 IRE. We set the zebra at 80 IRE to
avoid the "video look™ nfmcr{'xpuwre and |:l||:|ped
wihies, | think r.lipp1m_i| in HOW is rmllg,r nasty, even
worse Fean i O, 50 an essential rule for soating in
HIOW 14 don T overexpoie! 'S much bedter to be a stop
uncher ralher than a stop over while shooting. if nec-
ES5ArY, you can dnetch the contrast back out in post

Postproduction: Quality control

IF | wiak Qoing to editon & Mac with Fanad Cut Pro,
miy lagical chokce would have besn Lumigre HD,

a plug-in that provides maching contral and ansthe-fty
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transcoding Lo the ediling codec ol your chaice, Bul ahave:
my shog is P based, 5o the strongest conlender way Thin Appect HO
real-time calisf-

CineForm’s Aspect HD plugein [Reviess, July ‘05 DV,
which works in Adobe Fremlere Pro 1.5.1.

Editing natie i HOW with no quality boss ls now
mwuted by some MLE vendors, but it was nol an oplion
fior Winglsor Kol Because HOWs MPEC-2 compression
redaing only one frama {the |-irame) avery half-second
or 50 and nterpoiates the others, native HOV editirg
must cope with @ major challenge: Even a smple o,
uriless peecuted ¥t an axisting Hrame, CILses masive
recompression and artifacting in the subsequent
ramas. | chioae the Cinehorm codec, which is wavelat
based and down't interpolate frames, to avoid this
probilem and gain some elbaow room for the intense
process of :ru'npnﬂllnl.] :lndfﬁ:r—cmuclng,

| used the Sy HVR-1 0L (Reviews, Sept.

05 2] as ooy VTR for capture and recording. The
ehiting system wiry built around a Windows XP CPU
wilh a 3.2 GHz Intel Prescodt HT PrOCesson, 2CH of
memory, and dual-200 GE SATA drives set up in

i RAID-0 configuration for video storage

| upgraded to versien 3.1 of Aspect HD. The 3.1
version enabled batch capturireg, and the process
wenl smoothly. immedsately slier each capture,
the software autormatically transcoded the ariginal
BAPEG-2 fila Into the Aspert HD codec. Thid process
wias rowghly equevalent to real time on the 3.2 GHi
machineg, which means that, when you wie this
method, you need to bedget lor about double the
time needed th capture your foatage.

Cince capturing and transcoding was comgreted,
managing files and editing the HOV matesial worked
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AN EVEN BETTER WORKFLOW: CONVERTING 50i T0 24p

fter | compdeted post far much Betber than the somesduat

Windsar Knot, CincForm cumbersome and multistages

released Aspect HD 3.3 proonss | wsed on Windsor Knof,
with some extra featurei—one of | strongly recommiend this work-
which is-an on-the-fly frame rate flciy foor T users who want to
corversion to 24 fps. | tested this  end up with a 24p product, | was
option by captumng someof my - less pleasod with the results of
original SOV footage and comeart-  Aspect 33" direct conversson
ing each clip to 24 fps (okay. of CineFrame'd footage to 24p.
really 4803 during the Aspect Becawse of the natune of Cine-
tramscoding. Audso for each chp Frame, the reswlting frames bost
wils slowed 4 percent during the about o third of their wertical
transcode. The test clips were resaluthon, it's aneasier work-
then batch-deinteraced in OV flowsd, buk at a peice. Lising the

Filmmaker, and ihe clips edited
on & 24p timeline. The results
were Clean and the workdlow was

S0i-to-24p workflow instead
with an Interlzced camera
[Hoe the Sooy Z10U will extract

the highedt quality possible from
the tormat, with a motion blur
wery similar to flm,

bl vy shll misd vnder-
take & mone Bborous coméersion
from 50 o 24p because Lumiene
HD doesn’t appear 1o have
& similar frame rate comersion
ufility. I easy enoudgh to smoly
reset the frame rate of the clip,
bt the audic will still need
resampling for the highost quality
finished product, DV Flmmaker
for Mac can be used to deinter-
lace, or you can use a pheg-in
like Magic Bullet. B

just like in any other format. Editing wath the Aspect
HI codec was a satisfying experience. The response
wad snappy, and ClneForm's resl-time engime really
worked and allowed me to play back more lvers
and effects fram the timeline than some higher-and
hardwine-based systenms.

Just ene thing was missing—live playback to a real
monitar. This can‘t be done in real time via 13594 with
Aspect HD becawse the software must transcode back
o an MPEG transport stream for display. & couple of
options enable playout to a color-accurate video CRT.
i your cormpsater has a motherboand with the new
PCI-Exgaress dlots, the Myidsa Quadro FX 540 allows
a duascresn editing setup plus bullt-in HO monktor
cautput, My machine didn't have a PCl-Express bus,
i | wsed the Matrox Parhells board, which aflows
a dual-acreen selup plus program output to an 50
monitar. Althowgh | prefer true HO monitoring, | was
able to check scenme-lo-scene color with this setup.

The colorcarmection tools in Aspect HD, while not
high end, are comprehensive enough o allow preiy
decent manipulation of the color i shadoeess, mid-
Lowes, and haghlighits. | tried Lo stick with the Aspect
HID real-timme plug-ins bo give them a thonsegh test,
and found that the combination af the twao (Color
Balance and Color Corrector) generally allowed me
todo whal was necessary.

Fix it in post
| ran into bwo problems from the initlal shoot that
resrrmialy would have prompled a reshiont, bl since
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that wasn't an option, | declded to fis themn in post
and test the Bmits of special effects in the HOY
format, Rememibserwhen | said an essential rule for
shooting in HOWV was. "Don't ovesazpose” T Well, the
{irst shot we did was a rack foous with a brighthy sunlit
window that was completety bigvwn out. The second
protbem was a shol where the camera crossed the
line, meaning that the character in the shot seemed
to be facing the wrong direction when mtercut with
the other camera angles used in the scene. | decsded
to ise After Effects to fis both these bsees. | planned
to motlon-track a fix for the blown-cut window and
use a greensoreen shot of one character facing the
cormect derection to replace the othar shol,

The Aspect HO footage Impored comrectly into
After Eflects, thowgh It was necessary to manually
create a 1.33 anamorphic aspect ratio preset for the
footage to display properdy. To correct the over-
exposed windmey, | prepared and blurred & graphic
of exterior foliage to seem out of focus. | placed it
behind the wides fostage {below it on the compo-
sition line). | applied the luminance keyer with the
matie choker 1o make 1he offending window trans-
parent, aivd the new exterion was maotion tracked
to mislch the teregioand. Because the shot wasn't
designed o be tracked, it required some extensive
huard-tweaking o gel the motion |ust right, along
with the look of the rack focus. The end result works
e, buoveener, and doesn’t call attentlon b itsel.

The greenscreen shiot was an Interesting test of
e far you can push this highly comgressed 4:2:0
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Toemat in the special-effects malm. We had high-res
still photos of every comer of the opulent living room
seel, and §simphy used a portion of one of those as the
hackground plate. We shot the character {Stanley
Bakdwin] delivering his fine in front of a green tebric
backdrop with similar lighting to the live shootl,

In puost, 1 tested several keyers, including Uitimatte
AdvantEdge and Zmatte, bat gob the best results on
our footage with the Color Range Keyer and Matte
Chaker in After Effects. The AHer Effects matte chaker
hias Improved in the last Few upgrades, and now can
smoth out the jagged edges of low calor sampling
schemes (such as OV 4:7:1 ar HOW &:2:0) effectively,
Considerable choking wal neceisary Lo achieve 4
clempdgu This waorked nicely with Stanley Baldwin,
whose 1936-era dicked-back hair provided a taisty
defined pdge lo work with. On a subject with wisps of
escaping hadr or similar fine lines, thoss details would
Fave been ot

| alse needed ta blur the edge of the matte conskd-
erlaly 1o malch the ather hard edges in the natiral
plciure, The initisl matie had & crisp, well-defired
edge that looked sriificla—too sharp—when com-
posited Enbo the HOW plcuwe. This s true booa lesser
deggres in less-compressed HD formats as well, but
muainly showed the limits of the 210 lens. The HDY
{ormat can hold edges that are much sharper than
thie stamdard lens can transmit

Deinterlacing and conversion

Shoading in 501 was a decision | made in the beginning
to preserve video quality throwgh te the end. Propping
the fimal sequeence for DV and film cutput redquired a
tworstep process: Frst, | had to deinterlace the foctage
(from 500 to 2500, and then change the Bame rake from
25p to 2dp. (After [ wrapped up poatproduction on
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Winctsor Knod, i new version of Aspect HD was released
that veoukd harve madie it & ore-step process; see the “An
Even Better Wiorkdflow" sidebar )

There are numenoils bechnbgues bor desnterfacing
footage, some of which are terrible (Held duplica-
tion), others of wiich are a litte better (fleld blending
methods), bul the goal is Lo get good results with-
oul sacrilkcing vertical resclution. After all, what's
the point of shootkng Ina high-definiton format
if yoan st cpo andd Toss away bl the vertlcal detall
Iy post?

The approach | used for Windsor Keot was
a "simart” deinterlace in After Effects, whech inwobaes
dentifying those areas of & pictwre that have motion
petwesn the fledds and those that don't, and selec-
tivedy applying field blending only to the areas that
have interfield mation. Another good optson for srmart
deinterlacing is OV Flmmaker from DV Flm in Aasting
T& {waenardvdilm.com}. OV Filmmaker s available for
both Windimws and Bac, and has a batch mode that
can process individual capture files. For all of the
details on what constitutes a “smart” deinterlsce,
along with detaded instructions lor setting it up in
After Effects, go to DV.com.

Chnce the matenal was deinterlaced infoa 25p
AN meovie, conversion to 24p was doe on s lrame-
to-frame basis by interpeeting itas 24 1ps in Aller
Effects, To stay in sync, the audio was dowed down
4 percent in Sound Forge separately. The resulting
1840 x 1080 24p AVT Tibe was ready Toe cutput o
Filrm, For DVD output, the file was scaled in After
Elfects down to 720 = 45D with 3-2 pulllduwﬂ
applizd. The end rewll—viewed ona 7 200 projec-
tor— looked very film like. Surmound-sound encoding
wias provided by the SurCode for Daodby Digital 5.1
Encoder plug-in,
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1l woud like [o wee Windsor Knod, vou can leam
miore abodt the short and get @ DVD copy online al
v windsorknolorg.

Film blowup discoveries
The st imtriquing test af the HDW format was the
finad stage—the oulpat to 35 mm film. Lsent identical
2eminute 24 Cineborm HD coded Fles to D Filer in
Tewas and Heavy Light Digital in Mew York. The file
included & 1ot shot with high color and detail, and
the greeracreen composate shot from the inshed
shiort, o weell & inderior and eaterior shots from the
piece. Both labw printed the lile to Fusl B52 2 negates
stock and printed to Fup prnt stock.

Because HOW-to-35 mm B 6 Tairly feer Territony,
1 usesd bwo different labs 1o discover wehal, iFany, oil-
ferences woulkd thaow wp in the final print. The resulls
proinit aut the iImpartance of runnindg a test before
choosing a lak

Wie screened the Lest prisds al the School of Flm
rr|.1|kin5|. Marth Caralina School of the Aets, ama ull-
size theater. A panel of u'r:pﬁrirnr rcd Tm DP4 weas in
attendanor, inr_'.:_AdinrJ .ﬂ.rlr_\::lgr Armenaks { Denon e
Menace, The Howing V), Richard Clabaugh { Chilaren
of the Corm IV, Flato'’s Rum, The Prophecy I, and 0, A
Chdis (Nan-Abductees Anpnymous). Armenaki and
f.‘.ﬂhaugh had both taken part in a smilar screen-
g of I_'.I'L"-l:lru}ln.1-.|:lr.| fnnl:.1gr: borewn up o 35 mm
a coupde of yoars a0

The first print froen DV Flm was a bit disappoant -
ing. The DPs complained about low black density
(blacks looked dark gray instesd of black), graininess,
pixelization, color biocking, and low saturation, The
regpbution of fine detail in the test shaot was lacking

The print fram Heawy Light Cigital was much
better. The print had good black density, et still
had wisibble detail in dark areas, The color was
netter, and the resolution was much sharper
Whde shoks of the manor house exterior showed
dhetail in individual stones
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O Filem asked for another shot at the footage.
e secomd print was better and had higher overall
detail. The blacks were denser—too dense, in fact,
with a subsequent loss of detail, and the cobor was
artificially intense.

We watched the samples baice, pausing in
betvieen 1o talk about them. Alterward, | asked
Lhe qQroup Lorsum up thair reacBons 1o the best
exampls, and to HOW as a low-basdget fibmmaking
ioemat. Orverall, they agreed that the HOV blowup
waisubstantally better than DV-oaainated o
ups wee hisd seen previousty, though the samgple
HOW clearly remains a ilep balow true HD in
eflecipee resolubion, They (hought il was hkely that
the ifnexpenise Ehses wied on the lowe-priced
provimer wnils ontribuled b the wolter Image
when compared walh lgolage Iroom 8 Panasomic
WarCam ar Sormy FOW-D00H; those cameras are
ued with bensed that coit many mes moes than
the total price of the 2TL,

Alter some discussion, drmenakl and Clabaugh
agreed thatl the blowup from Heawy Light looked very
much [Hee & blowup from 186 mme They lelt that ong-
nation on 5|.|pc_'r 16 weould ook somenwhual sharper, but
the parallel to Té mm was WO, Armenakt weent o
far ms to sy thak it he had been foled it was a biowup
brcimy 16 mim before s .rﬂ'-ninl_'| thie fnotage, he maght
nok have notioed the swibtle cues that the footlasge lhad
|1r|g|n:1rnd e wigdeo. All agreed Tt thae resiild weds
waichabde, and that an swerage audence wouldn't
nodice the differences if the other aspects of story and
hlrnm.'lklr\-g cralt ware n.]hr

1L was interesting that none of the DPs noticed
thie greenscreen composite shat until | poirted it oul.
Cx. A, Olcis was impressed that the composite was io
clizan wihen cﬂgin.ﬂlng from a 4:2:0 tormal

Budget considerations

Then camie the difficult guestion; At what budcet
level showld a Mimmiaker consider HDYT This
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produced several anvwers and discussion about local
fow-hudgel progects being shot on film. Armenaks and
EL:I:um_.]h finally 1u|_:||_:|ﬂ1¢'.|J a leature progect under
1.200,000. Both felt if they had higher basdgets, they
wioudd opd tor renting a higher-end HD carmera or
shoodng an Super 16.

o answer this question, of course, reguires
a judgmeent call. These are many ather facios
that would enter iInto a produoces's decision (o use
HDW for a flm with potential for theatrical retease.
Bdany types of documentaries would be better il
they were acqudred on video because it's mose eoo-
nomcal, allowing for many hours of lemgthy subject
interviews. While a OF might want the higher resalu.
o and exposure latitudes of a VarsCam or Cineddta
on a 3500, 000 project, the producer and director
might opt to pay for higher quality talent in front
of the lens—or hire a larger numbsar of high-guality
ackors, The producer might even preter to actually
pay actors whio otherwize would be working on
daferral (Tat chancel},

Conclusions

Py overall reaction to this trial progect was real
eucilement about the potential of the HDV format.
I'll b e=vesy metare excited when the mamsfactuners
stop squabbling and get HD DVE or Blu-Ray plvers
ihipping, o there i viable HD destribsuetion mnd
playback method. Editing was a far better experience
than | expecied, and the end result was more filmic
than | expected.

Al peple wnag have attended ome ol my
wiorkshopa know, | pay 8 lot of slteniion Lo com
presslon artifacting. Ome of the very interesting
discoweries | made was that the MPEG-2 artifacking
In miost scenes seemed very sumilar o fllm grain
very different from the obwious mosquito nolse
artifacting of OCT compression in OV footage.
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Although the pseudofilm grain was more pronounced
than | preter, 1T wasn't unpleasant or intrushe, and
wirsn't more noticeakde than the grain on some

fibm stk

Im retrospect, | would probably opt to use the
less-pggressive CineCGamma 1 setting on the Z10
ar to change the gamma in post.

The toermat wasn't as delicate as | predicted,
conirary o earty lears sbout dropouts, | ran indtial
tests using ordinary pro OV lape rather Lhan Somy's
mcsre Expaenine HODV tapse, and wes no noticeabse
dropouts, OF course, Tor @ mone extenssve project,
I'd probably seant Lo wie the HOW tape just o hawe
e exlira bil of indurance againit dropouts.

Il praaakahy by one of e HOW cameras soon,
bul belose | make my deciison, |wanl o underbake
a semdar test all the way 1o 35 mm lilm blowup. And
| plan on reporting the discoveries | make along the
iy, S0 stay tuned. Il
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