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APM2 = Help Marnual

THE APM 2 BOARD

Tha APM 2 board comes from the factory already scldered and ready 1o have the firmware of
your choice loaded by the Mission Planner. *Don’t plug it into your computer's USE port yed.
Wi're going 1o ged to that in the next step.® This is just an introduction i the board

The ArduPilot family

o ¢ & wm

Date of nfroduction Q1 2009 Q12010 a1 2011 Q4 2011

Satus Discontinued Discontinued Active Active
Processors atmega 328, attiny  atmega g atmega ﬁ? mmgﬁ.
atmega atmega atmega s
MPU-8000 DMP
processar
Onboard sensars  Mone, Exemal: J-auks gyro, J-mxis  3-axis gyro, 3-axis  G-axis MPUB00OD
Thermopiles or accel, baro, aceel, baro, (gyro+accel), baro,
optional ArdulMU  optional mag oplional mag mag GPS
Datalogging Nane 2mMB 2Mme 4MB
memary )
Size 30x50u3 0mm 40xT2x20mm A0xT2020mm A0uB5x 10mm
Assembly required  Lots! Some soldering Some soldering Mone!

SOLUTION SELECTION GUIDE
Asset Performance Management (APM) 4.0 (Preview Edition)

Introduction

As LV profiled the marker for AFM 4.0 technologies it became olwious that some supgliers are build-
ing a rich et od capabilities that will address most, although typically not all, od the needed capabilities
12 supporl an Industry 4.00acility, Others are focusing on a narrower specirum of solutions, some in
4 singthe functional area, while odhers are laking a broader approach with a foous on one or two wn-
d{'rlll-'irlg {:Ip.itlilil:iﬂs.

W' segmen the worgdors as h-:'inj:; either platiorm providers or ecosystem spaecialist :.-|.||:||:|Ii|:_'ra.,; i this
chpcumient we only present those with an absllity to serve as an APM 4,0 platiorm, Ina future pueblica-
tion we will address ecosystem providers that deliver advanced-grade APM 4.0 predictive analytics.

As with past solubion selecton guides, LN categornzes vendaors by their geographic support, wdus-
iry-specific capabilities, and the typical company size that cach most aften serves, Unlike previous
APM solution selection guides, this edition only describes funcisonabity at a maceo level, This allows
sndustreal companees 1o guickly identily which vendors 1o investigate further,

Given the rapsd pace of product evolution, partscularly for Cloud sofiware, speafic funchions at a
micro level can be upgraded and deploved comtinuously, theretore detailed functional analysis be-

comees rapidiy out of date,
Solution Selection Guide Research Methodology

This solution selection gusde helps mdustnal organizations idenilfy a shartlist of vendors Best suited
at APM 40 |.'|larl'1:|rrrr vendors For inclusicsn in 1he Euir.ll:-_. i=ach vendor must demonsirate:

= A compelling combanation of seccessiul multi-site and multi-geography implementations
across a range of industries;

& Broad and i:lfm_'.p functionality;

s A modern technology platiorm;

e A robust rosdmap; and

¢ Adeguate resowrces and viabibity to emprove the offering into the future,

LNS analysts and research associates prepared this guide collecting data Ina variety of ways, Vendors
were provided with a detailed guestionnaire, which mast vendors completed, ioflowed by one or
multiple briefings. Analysts also checked references provided by the solution vendors. Other end

wuser references came from LMS Besearch program members, other consulting clients, or meslings at
wser group cvents and ather industry events, Poor 1o poebilication vesdors had the opportunity to

-..-.|;|-|-if:|r cletadls for factual ACCWrACY,

LMS Research made every effon to examine all vendors with potential solutions for the specific space.
Many vendors are nod incleded in this publication because they do not mced the Tull gualifving con-
cditions described above, Those excluded might still be a viabde aption for niche areas of the market;
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We use various programs and resources to teach the
NC Mathematics Standards

F| o
Counting and Cardinality e A

s Counting and YWriting Mumbers "_"#H
« Comparnng Numbars .

.
o
Oporations and Algebralc Thinking o {
¢ AddiSon and Sublmaciion Maasurement and Data
s Multiphcation and Division & Measunamanl
& Taling Tima and Monoy
MNumber & Oparation in Baxse Ton » Graphs
» Comparing Mumbers
o Plade Vilue Goamatry
& Shapes
Mumber & Dparations - Fractons & Equal Shams

Parent GGuides: snorurn.atfirkY |

The NC Essenfial Standards are used to teach:
Sclence, Soclal Studies, Art, Healthy Living, etc.

A complete and multi-platform solution to record, convert and transmit audio and video. $ ffmpeg -i input.mp4 output.avi ffmpeg 5.0 lorentz, a new important version, is now available! for this release for a long time, was subjected to a great effort to remove the old encoding/decoding api and replace them with a n based apile the default aac encoder
configuration was also changed to improve quality. video filters June 19, 2021, irc we have a new irc house in free chat now! feel free to join us inand #ffmpeg-devel. ##IRCChannels 8 April 2021, ffmpeg 4.4 rao ffmpeg 4.4 rao, a new important version, is already available! some of the highlights: audiotoolbox output device maccaption demuxer pgx
decodifier vdpau accelerated hevc 10/12bit decodificacién adpxIvok S>> 22 PP PP P2 22 P2 P2 2222 20 222220 222220002220 00 2222 2000 20
PRPPPPPPERPPPPPRPPPPI PP LIPS LSRR L PR L PR LR P DL S PRSPPI R PRI L LR OL DL R DSR2 P22 2222022 P Cast-coder filter to simon & schuster interactive encoder adpcm pfm decodifier dblur real video filter
war kvag muxer we highly recommend users, distributors and system integrators to update unless they use the current git master. October 5, 2019, bright lights ffmpeg added a bright flash removal filter in real time to libavfilter. Note that this filter is not approved by the fda, nor are we medical professionals. Neither has this filter been tested with
anyone who has photosensitive epilepsy. ffmpeg and their photosensitive filter are not making any medical claims. said this, it's a new video filter that can help photosensitive people watch tv, play video games or even be used with a vr headset to block epile triggers like filtered sunlight when they're out.Or you could hear it against those annoying
white flashes on your TV screen. filter fails at some entry, like the incredible scene 2 screen slaver. It's not perfect. if you have other clips where you want this filter to work better, please report us on our trac. Go for yourself. example was made with -vf photosensitivity=20:0.8 we are not professional. use this in so medical studies to advance in
epilepsy research. if you decide to use this in a medical environment, or make a real-time hdmi input tv filter or find another use for this, please let me know. this filter was a request for mine features since 2013. August 5, 2019, ffmpeg 4.2 ada ffmpeg 4.2 ada, a new important version, is already available! support for some of the highlights: filter tpad
avl decoding support through filter libdavld dedot chromashift and filters rgbashift freezedetect filter truehd core xumed xumed moch retlif nufksam retlif ndmlna redoced tmyh rexumed sadiviv resrap DVD-MCP rexumed vahd retlif content in nvdec and cuviddec removed libndi-newtek agm decoder KUX demuxer AV1 frame split bitstream filter lscr
decoder lagfun filter asoftclip filter Support decoding of HEVC 4:4:4 content in vdpau colorhold filter xmedian filter asr filter showspatial multimedia filter VP4 video decoder IFV demuxer derain filter deesser filter mov muxer writes tracks with unspecified language instead of English by default added support for using clang to compile CUDA kernels
We strongly recommend users, distributors, and system integrators to upgrade unless they use current git master. November 6th, 2018, FFmpeg 4.1 "al-Khwarizmi" FFmpeg 4.1 "al-Khwarizmi", a new major release, is now available! Some of the highlights: deblock filter tmix filter amplify filter fftdnoiz filter aderivative and aintegral audio filters
pal75bars and pall00bars video filter sources mbedTLS based TLS support adeclick and adeclip filters libtensorflow backend for DNN based filters like srcnn VC1 decoder is now bit-exact ATRACY9 decoder lensfun wrapper filter colorconstancy filter AVS2 video decoder via libdavs2 IMM4 video decoder Brooktree ProSumer video decoder MatchWare
Screen Capture Codec decoder WinCam Motion Video decoder 1D LUT filter (lutld) RemotelyAnywhere Screen Capture decoder cue and acue filters Support for AV1 in MP4 and Matroska/WebM transpose npp filter AVS2 video encoder via libxavs2 amultiply filter Block-Matching 3d (bm3d) denoising filter acrossover filter ilbc decoder audio
denoiser as afftdn filter AV1 parser sinc audio filter source chromahold filter setparams filter vibrance filter S12M timecode decoding in h264 xstack filter (a)graphmonitor filter yadif cuda filter We strongly recommend users, distributors, and system integrators to upgrade unless they use current git master. April 20th, 2018, FFmpeg 4.0 "Wu"
FFmpeg 4.0 "Wu", a new major release, is now available! Some of the highlights: Bitstream filters for editing metadata oedAv ed odartlif oidua ed ortlif n3Aicaziretsar gvse arap etropos gvsrbil ed ortlif oedAv ne odasab ADUC aduc_elacs retlif oidua rifa 41.0.8 KDS cedoC oediV a cnevn/divuc sarecebac ed n3Aicazilautca oipocsolicso oedAv ed ortlif
oipocsxip oedAv ed ortlif yekamul oedAv ed ortlif evaewelbod rekcilfsed oedAv ed ortlif :sodacatsed sjAm sotcepsa sol ed sonuglA !elbinopsid jAtse ay ,etnatropmi n3Aisrev aveun anu ,"rotnaC" 4.3 gepmFF "rotnaC" 4.3 gepmFF ,7102 ed erbutco ed 51 .lautca tig ed ortseam le necilitu euq sonem a necilautca euq sametsis ed serodargetni e
serodiubirtsid ,soirausu sol a etnemadiceracne somadnemocer el tedrfv trsbil ortlif led s©Avart a TRS noisiviaH eroC 3-CA-E olocotorp le reartxe arap maertstib ortlif etropos 3-CA-E setneidneped socraM moabil ed s©Avart a etropoS 1VA retlif maertstib stinu retlif maertstib tcartxe aqpah oidua ed ortlif retemrd redoced y CBS ovitan redocne
2cedocbil aiv gnidoced/ne 2cedoc vedni aremac_diordna rida+AA odalifa ed sortlif y esioned ,)roloc ed ecnalab ( pmAcorP odareleca IPAAV leccawh y redocne CVEH xoblooToediV rexumed y rexum cedmff y cnemff le 3AriteR setneivris sol ed amargorp le odanimilE dadicolev atla ed oidua ed ortlif oidua ed oedAv ed ortlif oedAv aAportne oedAv ed
ortlif .atsiV swodniW se etnemaminAm adatropos swodniW ed n3Aisrev al. oedAv ed n3Aicinifed atla ed allatnap al ed dadicolev atla ed allatnap al ed dadicolev atla ed oedAv ed n3Aicinifed atla ed allatnap al ed dadilac atla ed aicneucerf atla ed n3Aicinifed atla ed n3Aicinifed atla ed n3Aicinifed atla ed n3Aicinifed atla ed oedAv ed ortlif le arap
n3Aicinifed atla ed ortliF detarelecca-VSQ letnl rexumed +yt/yt oViT VUYcigaM latnemirepxE rodacifidoC 2-GEPM y CVEH ,462.H setneirroC nos otcetedotua ed sacetoilbib sal is allaf aroha n3Aicacifidoced ed IPA ed n3Aicarugifnoc aveun a odivom DHlatsyrC rodacifidocseD socir©Afse soedAv arap etropoS dadilac atla ed rodaugitroma ed ortlif le
arap dadilac atla ed rodaugitroma ed ortlif le arap dadilac atla ed oedAv ed rodaugitroma le arap dadilac atla ed n3Aicaugitroma ed ortliF deepS keTweN telxiP elppA ed rodacifidoceD :sodacatsed sotcepsa sol ed sonuglA !elbinopsid jAtse ay ,etnatropmi n3Aisrev aveun anu ,"trebliH" 3.3 gepmFF "trebliH" 3.3 gepmFF ,7102 ed lirba ed 31 .lautca tig ed
ortseam le necilitu euq sonem a necilautca euq sametsis ed serodargetni e serodiubirtsid ,soirausu sol a etnemadiceracne somadnemocer el dadilac atla ed oedAv ed ortlif le arap dadilac atla ed oedAv ed ortlif le arap dadilac atla ed oedAv ed ortlif le arap dadilac atla ed oedAv ed ortliF ot ot ew ew .krow s'riamu yb yltnacifingis devorpmi neeb Sla sla
4-gepm rof troph gepmff .gnidoced eppas tniop-gnitaolf selrue slaced ossim ossim a desc. detargetni dna detadpu nahK riamU )nnamgroB olihT :rotneM( noitatnemelpmi redocne SLA 4-GEPM .ylbaredisnoc stset fles ruo fo egarevoc edoc eht devorpmi sah krow siH .troppus ew smroftalp fo dairym eht no srorre gnidnuor ot eud sehctamsim muskcehc
ekil ,smelborp diova ot drah dna nwonk diova ot sretemarap stset gninut enif fo ssecorp suoidet sesac-emos-ni eht hguorht tnew yllufsseccus dna gepmFF ot stset-fles lareves dedda naiarcniS seraR urteP )reyamredeiN leahciM :rotneM( egarevoc tset fleS .FTEI eht nihtiw noitacificeps 1VFF laiciffo eht otni secnavda sti gnir Dna tpecnoc Fo Fo Fo siht
dnoyeb gnikrow eunitnoc ot valsins semoclew gepmff .noisserpmoc emarf Retni Htiw Deveihca Eb nac sniag noisserpmoc alsinatS .CMBO sesu hcihw ,cedoc oediv wons eht no desab si noitatnemelpmi dna ngised ehT .cedoc 1VFF sselssol eht ni noitasnepmoc dna noitamitse noitom rof troppus latnemirepxe detnemelpmi dna dengised vonagloD
valsinatS )reyamredeiN leahciM :rotneM( 1vFF :nosaes edoC fo remmusS siht gnirud etelpmoc ot Thguos Ew stcejorp eht fope hcae rof gninil-revlis eht s'ereh ,oda retruf tuohtiw .deerga snalp erutuf ,dezilibats stsil ssils ,srehto ,nwod demmirt tcejorp HCAE ROF TEHT TEHT TSITMOS .Etit semat ti dna margarp eht fo nur shit noitapicitraps ot w-h
EDOC FO REMMAS :Stluser ,stluser ,6102 ,ht03 rebotco .retsam tig tnerruc esu yeht selnu edargpu ot otretgetni metsys dna ,srotirtsid ,sresu dnemmocer ylgnorts ew Maintain your improvements and hope that great contributions will arrive. Muxer's improvements of Tee (Mentor: Marton Balint) The genic objective of sebechlebska £ 4% was to
improve the muxer tee to tolerate the blockade of Io and allow the recovery of transparent errors. During the design phase, it turned out that this functionality requested a separate muxer, so that his summer passed working on the so -called Fifo Muxer, gradually solving the problems throughout the base of cddeigo. He had & © xito in his task, and
Fifo Muxer is now part of the main repository, along with several other improvements that he made in the process. Truehd Coder's goal (Mentor: Rostislav Pehlivanov) Jai Luthra was to update the MLP encoder (Meridian -free packaging) outside the ongo and improve it to allow coding to the Truehd format. For the qualification permit, the encoder
was updated in such a way that it was used and throughout the summer, it better with © xito adding support for multichannel audio and Truehd coding. Jai's code has merged into the main repository now. While some problems remain with respect to the LFE channel and the handling of 32 -bit samples, these are in the process of solving in such a way
that the effort can finally be put to improve the speed and efficiency of the encoder. Movement Interpolation Filter (Mentor: Paul B Mahol) Davinder Singh investigated the existing movement estimation and interpolation approaches to available literature and previous work for our: Michael Nabedemayer, and implemented based on -based filters a €
<a € This research. These filters allow the interpolation of movement interpolation speed to be applied to a video, for example, to create an slow -channel effect or change the frame speed while gently interpocate the video along the vectors of the vectors movement. There are still To make to call these "finished" filters, which is quite difficult
considered, but we are looking optimistic in your future. And that is. We are arap ozalpmeer ed amargorp nu ribircse a dadinumoc al ed sorbmeim sol a y selautca soirausu sol a ativni eS .n3Aicarugifnoc ed sovihcra ed sixatnis al ridnufnoc y raduya arap sarodeconoc sanosrep ed atlaf ,dadilibaif ed samelborp a odibed ratuceje y ratnemelpmi ed
soirausu sol arap licAfid odis ah amargorp le ,sjAmedA .renetnam ed licjAf sjAm jAres y IPA ed soirausu sol rop sadaesed nos euq sarojem y sazeipmil saveun aeuqolb y ,tamrofvabil ed acetoilbib al ed sazeipmil setneicer sal acilpmoc euq ol ,sanretni IPA ed osu us a odibed renetnam arap ocitjAmelborp amargorp nu odis ah revresff .n3Aisrev amix3Arp
al noc odnaznemoc otceyorp led serodivres ed amargorp le ranodnaba ed otnup a somatse euq odnaicnuna somatse ,odnof a rarebiled ed s©AupseD odanimile euf serodivres ed amargorp le ,6102 ed oiluj ed 01 .lautca tig ed ortseam le necilitu euq sonem a razilautca arap ,sametsis ed serodargetni e serodiubirtsid ,soirausu sol a somadnemoceR
.sohcib soirav algerrA !aroha elbinopsid jAtse ,1.3 otneimaznal ed amar al ed otnup ed n3Aisrev aveun anu ,2.1.3 gepmFF "ecalpal." 2.1.3 gepmFF ,6102 ed otsoga ed 9 .2LDS ratropos arap sodazilautca odis nah lgnepo y yalpff ed adilas ed sovitisopsid sol otnaT .2LDS n3Alcac11pa anu rop odazalpmeer y odanimile odis ah n©Aibmat 1LDS adilas ed
ovitisopsid le ,odatluser omoC .2LDS acetoilbib al enoprepus al y )2102 ed orene ed ritrap a( eneitnam es on ay euq ay ,1LDS acetoilbib al a oyopa le odicuder ah eS 3Ayac 1LDS etropos le ,6102 ed erbmeitpes ed 42 !7102 ne somev soNjA .otix©A nu 6102CoSG ed recah a raduya arap sadapuco sadiv sus ne oicapse noreicih euq sol sodot a y amargorp
osollivaram etse rop elgooG a n©Aibmat saicarG .ejaiv us ed s©Avart a sonretni sortseun a odneinetnam onam al a elbAercni ojabart nu noreicih serotnem sortseun orep ,licAfid dutitlum anu res somedoP .setnaidutse ed elbAercni nat otnujnoc nu noc rajabart ed dadinutropo al rop odicedarga etnemasnemni y amargorp led sodatluser sol noc the same
niche that ffserver made using the new APIs and to contact us so that we can point to users to test and contribute to their development. 1 July 2016, FFmpeg 3.1.1 "Laplace" FFmpeg 3.1.1, a new point version of version 3.11t is already available! It is mainly some ABI problems introduced in the previous launch. We strongly recommend users,
distributors and systems integrators, especially those who experienced problems updating from 3.0, to update unless they use current git. June 27, 2016, FFMPEG 3.1 "Laplace" FFMPEG 3.1 "Laplace", a new release, is already available! Some of the highest aspects: Decoding Decoding Causer Filter Filter Filter Filter Filter Filter Filter Filter and
Aloop Filter Filter Filter Filter Filter Filter Filter Filter Filter Filter Filter Filter filter Filter filter filter filter datation filter In GPU at OSX) LIBDCADEC the Bitsream Bitsream filter to extract DTS CORE ADPCM IMA DAT4 DECODER MUSX DEMUXER DEMUXER DEMUXER DEMUXER REMAP FILTER HAESH AND HAESH AND HAESH AND HAESH
AND HAESH AND HAESH AND HAESH AND HAESH AND HAESH AND HAESH AND HAESH AND HAESH AND HAESH AND HAESH AND HAESH AND HAESH AND HAESH AND Haesh and Haesh and Coreh and Adpchash Adp Muxers Colorspace Filter HDCD Filter Readvitc Filter Vaapi-Accelerated Conversion of format and Libnpp/Cuda N 2.0
Decode in real time Broadband data (WSD) demuxer vaapi-accelerada h.264/hevc/mjpeg coding dts encoder dts coding dts express (lbr) decoder generic OpenMax il il encoder with support for raspberry pi i ff an anima demuxer & decode DIRECT TRANSMISSIVE TRANSMISSITION TRANSFER (DST) LOBNORM FILTER MTAF DEMUXER AND
DECODATOR MAGICYUV DECODER OPENEXR IMPROVEMENTS (Mosaic data and support B44/B44A) Bitjazz Shevideo Decoder CUDER CUUVID H264/HEVC Deco ecruoS ecruoS nepO edoC fo remmuS elgooG omoc odatpeca odis ah GEPMFF edoC fo remmuS elgooG ,6102 ed ozram ed 61 .lautca retsaM tiG nesu euq sonem a necilautca euq
sametsis ed serodargetni e serodiubirtsid ,soirausu sol a etnemadiceracne somadnemocer ,rodacifidoc 462.H xoblootOediv 2yuy sadidr©Ap nis ced3Ac ed rodacifidoced le 3Animile REPPARW oedivtubilL oedivtubiL oedivrepU ed ovitan al arap eserjAperp ,cnecaA-ovbiL. odnasu jAtse etnemlautca iS .sulpcaabil. y cnecaA-ovbilL ranimile ed aroh se euq
odidiced someh ,otnat ol roP .2VCAA-EH y CAA-EH sodiulcni ,selbitapmoc sjAm sacitsAretcarac sal y dadilac rojem al eneit euq al y ,CAA noc elbitapmoc onretxe rodacifidoc otrauc le omoc 2102 ne 3Agerga es diordnA arap CAA KDF refohnuarF ed ced3Ac ed acetoilbib al. .sorudam sjAm ohcum serodacifidoc noc ritepmoc arap otsil jAtse GEPMFF ed
ovitan CAA ed rodacifidoc elbatse aroha le ,erierF oidualC y vonavilheP valsitsoR rop odazebacne ojabart led s©AupseD .odaibmac nah sobma arap saicnatsnucric sal. .otnemom ese ne GEPMFF ne serodacifidoc sol ed onugnin rop odayopa euf on euq ,)2VCAA-EH y CAA-EH( aicneicife atla ed CAA sotamrof racifidoc ed oicapse le 3Atelpmoc sulpcaabil.
,1102 ne zev aremirp rop 3Aitemoc es odnauC .ogid3Ac ed esab artseun ne aredadrev y adaborp elbatse n3Aicpo anu renet aAratsug son y ,nolausiV ed rodacifidoc le etnemailpma 3Asu diordnA ed otreiba ogid3Ac ed otceyorP le ,ograbme niS .sartseum sal ed aAroyam al arap artseun al noc n3Aicarapmoc ne roirefni dadilac ed are cnecaA-ovbiL euq a-
Abas es ,elbatse omoc CAA ed onretni rodacifidoc ortseun racram ed setna osulcnl .retsaM GEPMFF ne sulpcaabil. y )cnecaA-ovbil.( redoC CAA nolausiV arap etropos le ranimile ed somabaca ,sonretxe CAA ed serodacifidoc sod arap etropos le odnanimile ,6102 ed orene ed 03 .lautca retsaM tiG nesu euq sonem a necilautca euq sametsis ed
serodargetni e serodiubirtsid ,soirausu sol a etnemadiceracne somadnemocer :sodacatsed siAm sotcepsa sol ed sonuglA lelbinopsid iAtse aroha ,otneimaznal oveun nu ,"nietsniE" 0.3 GEPMFF "nietsniE" 0.3 GEPMFF ,6102 ed orerbef ed 51 !etreus aneuB.A .otceyorp us ed atseuporp al ed rodarrob le raivne y elgooG ne esrartsiger omoc Asa
,n3Aicacifilac ed saerat ne rajabart a raznemoc y serotnem sol noc otcatnoc ne esrenop edeup aY .otceyorp led saedi ed anigjAp artseun etlusnoc ,etnaidutse omoc rapicitrap aesed iS nu nu noc )caa kdfbil( CAA KDF rasu a ecneimoc ,sulPcaAbil. odnasu jAtse etnemlautca iS .rodacifidoc led erbmon le raibmacretni etnemelpmis omoc elpmis nat se
,sosac sol ed aAroyam al nE .GEPMFF ed n3Aisrev amix3Arp al a ecilautca es odnauc )CAA( ovitan rodacifidoc la Profile option to select the exact AAC profile that suits your needs. In both cases, you will enjoy an audible quality improvement and, as well as less headaches. To enjoy! January 16, 2016, FFMPEG 2.8.5, 2.7.5, 2.6.7, 2.5.10 We have made
several specific versions (2.8.5, 2.7.5, 2.6.7, 2.5.10). Several errors solve, as well as CVE-2016-1897 and CVE-2016-1898. See the Changelog for each launch to obtain more details. We recommend users, distributors and systems integrators that update unless they use current git. December 5, 2015, FFMPEG AAC's native encoder is now stable! After
seven years, the native FFMPEG AAC coder has removed and declared its experimental flag and declared a list for general use. The encoder is transparent to 128 Kbps for the majority of the samples tested with artifacts that only appear in extreme cases. Subjective quality tests put the encoder of equal or higher quality than the majority of the other
coders available for the Pa%blico. The license has always been a problem with the coding of AAC Audio, since most of the encoders have had a license that makes FFMPEG not redistributable if it compiles with support for them. The fact that there is now a totally open and truly free AAC encoder integrated directly within the project means a lot for
those who wish to use accepted and generalized standards. Most of the work done to take the quality encoder was initiated during the GSOC of this year by developer Claudio Freire and Rostislav Pehlivanov. Both continued to work on the encoder with this last union as developer and Mainainer, also working in other parts of the project. Also, thanks
to Kamedo2, who makes comparisons and tests, the authors and all past taxpayers a € <a €< and current to the encoder. Users are suggested and encouraged to use the encoder and provide comments or breakage reports through our error tracker. A great thank you note is for our new followers: Mediahub and Telepoint. Both things have donated a
dedicated server with free of charge internet connectivity. Here is a little bit about them in their own words: Telepoint is the biggest carrier-neutral data center in Bulgaria. Located in the heart of Sofia on a cross-road of many Bulgarian and International networks, the facility is a fully featured Tier 3 data center that provides flexible customer-
oriented colocation solutions (ranging from a server to a private collocation hall) and a high level of security. MediaHub Ltd. is a Bulgarian IPTV platform and services provider which uses FFmpeg heavily since it started operating a year ago. "Donating to help keep FFmpeg online is our way of giving back to the community" . Thanks Telepoint and
MediaHub for their support! September 29th, 2015, GSoC 2015 results FFmpeg participated to the latest edition of the Google Summer of Code Project. FFmpeg got a total of 8 assigned projects, and 7 of them were successful. We want to thank Google, the participating students, and especially the mentors who joined this effort. We're looking
forward to participating in the next GSoC edition! Below you can find a brief description of the final outcome of each single project. Basic servers for network protocols, mentee: Stephan Holljes, mentor: Nicolas George Stephan Holljes's project for this session of Google Summer of Code was to implement basic HTTP server features for libavformat, to
complement the already present HTTP client and RTMP and RTSP server code. The first part of the project was to make the HTTP code capable of accepting a single client; it was completed partly during the qualification period and partly during the first week of the summer. Thanks to this work, it is now possible to make a simple HTTP stream using
the following commands: ffmpeg -i /dev/videoO -listen 1 -f matroska \ -c:v libx264 -preset fast -tune zerolatency http://:8080 ffplay The next part of the project was to The code to be able to accept several clients, simultaneously or consecutively. As the Libavformat did not have an API for that type of task, it was necessary to design one. This part was
completed in its majority before the intermediate permit and applied little after. Since the FFMPEG command line tool is not ready to serve several clients, the test field so that the new API is an example program that serves hard code content. The last and most ambitious part of the project was to update the servers to make use of the new API. It
would show that the API is usable to implement real HTTP servers, and expose the points where you need control. At the end of the summer, a first series of work patches was being subject to code. Navigation content on the server, apprentice: Mariusz Szczepaa , Czyk, mentor: Lukasz Marek Mariusz finished an API prepared by the FFMPEG
community and implemented the list of Samba directories as a qualification task. During the program he extended the API with the possibility of eliminating and renamed files on remote servers. The implementation of these characteristics for file, Samba, SFTP and FTP protocols ended. At the end of the program, Mariusz presented a application
sketch for listening to the HTTP directory. Digital Digital Video Capture, Pupil: Mate Sebok, Mentor: Roger Pack Mate was working at the direct presentation entry of digital void sources. He obtained work information from ATSC input sources, with specifiable affination. The code has not committed, but an © 1 patch was sent to the FFMPEG-Devel
email list for future use. The mentor plans to clean it and commit it, at least on the ATSC side of things. Mate and mentor are still working trying to finally find out how to get DVB working. Implementing Full Support for 3GPP Timed 4pm 4pm arap ovitan olutAtbus ed otamrof le se etsE .seltitbus txeT demiT PPG3 rof troppus ruo dnapxe ot saw tcejorp
s'hselkiN eladgnalL pilihP :rotnem ,inawlaL hselkiN :olipup ,seltitbuS And it is interesting because it is generally the only subtage format supported by stock reproduction applications on iOS and Android devices. FFMPEG already had basic support for these subtitles that ignored all format information - which has just provided basic simple text
support. Niklesh did work for supporting both on the encoder and decoder side for text format capabilities, such as source/color/effect size and effects such as bold/Italics, highlighting, etc. The main challenge here is that Timed Text manages the format very differently from the common subtitles formats. Use a binary coding (based on MP4 bhoxes,
naturally) and stores separate information from the text itself. This requires additional work to track what parts of the text format is applied and treated explainedly with the superimposed format (which other formats support but Timed Text does not) so it requires breaking the superimposed sections in separate sections that do not overlap those who
have different Format. As last, Niklesh had to be careful not to trust any size of size in the subtitles - and that is not a joke: the now infamous error of Android Stagerfright was in a code for the Timed Text subtitles test. All Niklesh's work is committed and was released in FFMPEG 2.8. LibSwscale Refactoring, Pupil: Pedro Arthur, mentors: Michael
Niedermayer, Ramiro Polla Pedro Arthur has modularized vertical and horizontal climbers. To do this he designated and implemented a geni -rich filter frame and moved the existing scalar duty on it. These changes allow the elimination, division or processes fusing steps easily. The application was highlighted and several alternatives were attempted
to avoid speed. He also AA + ADIO GAMMA corrected scaling support. An example to use Gamma corrected climbing FFMPEG -I INPUT -VF Scale = 512: 384: Gamma = 1 Output Pedro has done an impressive job taking into account the short time available, and he is an committer ffmpeg ffmpeg syalp redoced eht taht erus ekam ot nekat saw erac
laicepS .yromem fo tnuoma tsellams eht sekat hcihw eno skcip dna sedom dnelb lla seirt noitatnemelpmi tnerruc ehT .sedom dnelb suoirav aiv noisserpmoc emarfretni etorw eh retal. .ksat noitacifilauqg eht sa redocne GNPA ylno emarfyek cisab detnemelpmi Gnay ynnod loham b lup :rotnem ,rotnem ynnod :eetnem ,)gnpa( SCTHPARG KWOWTEN
ELBATROP thettamina .xif ot gnikrow osla s'eh gnihtemos ,semit wed smom st st st st st st smom rof gnikool sa llew sa ,noitciderp niam dna SNT htob gnihsilop si dna ,CoSG eht retfa neve evitca deniamer sah valsitsoR ,tniop siht ta eguh neeb ton evah sniag eht elihW .semarf evisseccus gnoma noitalerroc gnitiolpxe yb ycneiciffe gnidoc sevorpmi
noitciderp niam ,yllaniF .hguoht Sgnidrocer Y-X CISSALC IF EUQINHCEE EHT .GNIXIM HE yolpme taht skcart Elyts-Pop No Evitceffe ,slenah oerets Neewtolc ybnolct Fe Gnidoc Elbuod nac )s/i( Gnidoc oerets ytisnetni .)sdnab yportne-wol noitrotsid elbaton ,gniyonna Fo craos that the taht gnihtemos ( llits SNT .erutaef elpmis a hcus rof evisserpmi
era setartib wol no stnemevorpmi ytilauq eht dna ,ylbaredisnoc ycneiciffe gnidoc ni gniniag ,dnab taht fo ygrene eht gnitneserper rotcafelacs elgnis a htiw sdnab ysion secalper SNP .stnemevorpmi rehtruf rof sisab doog a s'ti ecnis yawyna )Delbasid( Dehsup Neeb Sah Noitattemellp eht tub ,tatats Elbasu-Naht-ssel tfel saw snt ylno ,snoisnetxe soht la
Fo .Redocne Caa Evitan Noitcider dna Gnidoc S/i :rotnem ,vonavilhep valssor :eetnem ,stnemevorpmi redocne caa .dedne SAH Cosg Retfa elacswsbil ni Sgub Emosf Sah DNA ,GMFF ot Etubitnoc ot Seunitnoc Eh all files found in the wild and that the encoder produces files that can be played in browsers that support APNG. During his work he was
tasked to fix any encountered bug in the decoder due to the fact that it doesn't match APNG specifications. Thanks to this work, a long standing bug in the PNG decoder has been fixed. For latter work he plans to continue working on the encoder, making it possible to select which blend modes will be used in the encoding process. This could speed up
encoding of APNG files. September 9th, 2015, FFmpeg 2.8 We published release 2.8 as new major version. It contains all features and bug fixes of the git master branch from September 8th. Please see the changelog for a list of the most important changes. We recommend users, distributors and system integrators to upgrade unless they use current
git master. August 1st, 2015, A message from the FFmpeg project Dear multimedia community, The resignation of Michael Niedermayer as leader of FFmpeg yesterday has come by surprise. He has worked tirelessly on the FFmpeg project for many years and we must thank him for the work that he has done. We hope that in the future he will
continue to contribute to the project. In the coming weeks, the FFmpeg project will be managed by the active contributors. The last four years have not been easy for our multimedia community - both contributors and users. We should now look to the future, try to find solutions to these issues, and to have reconciliation between the forks, which have
split the community for so long. Unfortunately, much of the disagreement has taken place in inappropriate venues so far, which has made finding common ground and solutions difficult. We aim to discuss this in our communities online over the coming weeks, and in person at the VideoLAN Developer Days in Paris in September: a neutral venue for
the entire open source multimedia community. The FFmpeg project. July 4th, 2015, FFmpeg a new UPDATE host: We have received more than 7 offers for hosting and servers, many thanks to all! After graciously hosting our projects (FFmpeg, MPlayer and rtmpdump) for 4 years, Arpi (our host) has informed us that we have to secure a new host
elsewhere immediately. If you want to host an open source project, let us know, either on the ffmpeg-devel mailing list or irc.freenode.net #ffmpeg-devel. We use about 4TB storage and at least 4TB bandwidth / month for several mailing lists, trac, repo samples, svn, etc. 16 March 2015, FFmpeg 2.6.1 We have made a new important version (2.6) and
now a week later 2.6.1 It contains all the features and bugfixes of the master branch of git on March 6. See the Release Notes for a list of changes worth mentioning. We recommend users, distributors and system integrators to upgrade unless they use the current git master. March 4, 2015, Google Summer of Code FFmpeg has been accepted as a
Google Summer of Code Project. If you want to participate as a student see our project ideas page. You can already contact mentors and start working on qualification tasks. Registration in Google for students will open on March 16. Good luck! March 1, 2015, Chemnitzer Linux-Tage We happily announce that FFmpeg will be represented in
Chemnitzer Linux-Tage (CLT) in Chemnitz, Germany. The event will take place on March 21 and 22. More information can be found here We demonstrate the use of FFmpeg, answer your questions and listen to your problems and wishes. If you have media files that cannot be processed correctly with FFmpeg, make sure you have a sample with you so
we can take a look! For the first time in our CLT story, there will be a FFmpeg workshop! You can read the details arap arap ILC gepmFF satneimarreh sal y otneimiconoc ese razilitu a sjArednerpa s©AupseD .aidemitlum sol ed sotnemadnuf sol njArirbuc es oremirP .gepmFF ed setnaipicnirp sol a odigirid jAtse rellat 1E Htw Hcuot ni Teg ,margorp
wpo eht hguorht gepmff no krow gnirosnops if gnikniht era ,dnah rehto eht if ,uoy f .trants tteg tluofni ss ssergofni suofni suofni suofni suoht rof eg Ikiw wpo ruo ta ta kool ta kool ekat ,nretni na gapug dagiti gnagipicitp nga gnappicitp if gnikniht era uoy fi !ettimmoc margorp wpo eht dna gnusmas ot ot ot ot-knah slac nehw tuo to For it is the ,edoc
ruo if gnidliub stcudorp sseltnuoce ereht ereht ereht neve tub ,yrtsudni eht yb desu gepmff monk 1l llak 1w.)5102 hcram hguorht( 4102 rebmeced gniw. " 1 tea because gnimoclew Eb liw gemff ,)Bark ecruos nepo( gnusmas yb noimodod dsu k6 suoreg ot ot tknaht !wpo ecalp deruces gepmff ,4 sgniht revewoh .Nabed because revo noittnemugra E ht
daer .eissej demanedoc esaeler gnimocpu eht of eb ot gnitset nabed ot opgim ylbaborp segakcap eht swen dab .swen siht fo trap yhtanut sis lla dna nulahdac saerdna ot ot ot otht gib A .I'm elbatsnu seebakcap gepmff ereht donk ot uoy detnaw ew niaga elbatsnu banded by gepmff ,4 Dnemmocer ew .Segnahc yhwtrow yhtrow fo seton seton seton
esaeler EHT EES EES EES EES EES EES EES EES EES EES .Rebmeced ht4 eht morf hcnarb retag eht sxifgub dna eda llatamed 1 EW )sianga( uoy teem ot draw Gnikoole ew .kcolc'o 01 ta gnitrats raid if EB POHSKROW EHT .yrascen ni NOitartsiger Roirp dna ylno egaugal namreg dna at opw@ffmpeg.org. With your help, we could secure some
additional youth places for this round! On September 15, 2014, FFMPEG 2.4 We have made a new important launch (2.4) contains all the error characteristics and corrections of the Master Rama Git of September 14. See the notes of the version to obtain a list of changes worthy of notes. We recommend users, distributors and systems integrators
that update unless they use current git. August 20, 2014, FFMPEG 2.3.3, 2.2.7, 1.2.8 We have made several new specific versions (2.3.3, 2.2.7, 1.2.8). Several errors solve, as well as CVE-2014-5271 and CVE-2014-5272. See the Changelog to get more details. We recommend users, distributors and systems integrators that update unless they use
current git. July 29, 2014, help us to ensure our place in OPW after our previous publication on our participation in the OPW (Dissemination Program for Women) of this year, now we communicate with our users (both individuals and companies ) To help us gather the needed money to ensure our place in the program. We need to gather USD 6K as a
minimum, but ensure more funds would help us get more than a intern. You can donate by crib card using click and commitment and select the "OPW" option. If you want to donate with money transfer or by check, go in contact by email and we will contact you with instructions. Thank you! July 20, 2014, new website The FFMPEG project is proud to
announce a new version of the website made by DB0. While this was initially motivated by the need for a large more more, the entire website ended up being redise and most of the pages were reworked to relieve navigation. We hope you enjoy On July 17, 2014, ffmpeg 2.3 has made a new important release (2.3) contains all the features and error
corrections of the master git branch from July 16. refer to the version notes for a list of noteworthy changes. We recommend users, distributors and and#### ## ##H#H B HBH BB HBH BB HBH BB HBUHHBHBHHBHBUHBHBUHBHBUBHBHBUBHBHBUBHBHBHBHBHBHBHBH BB HBH BB HBHHHHBH#H#####Keys (and certificates) for all FFmpeg servers.
The details were sent to Alexander Strasser's mailing lists, which is part of the project server team. Here is a link to the user mailing list file. We encourage you to read in "OpenSSL heartbleed". Sessional data for trouble tracker may be displayed to people who exploit this security hole. You may want to change your password on the tracker and
anywhere else you used that same password. 11 April 2014, FFmpeg 2.2.1 We have made new versions of points (2.2.1). It contains error fixes for entries #2893, #3432, #3469, #3486, #3495 and #3540, as well as several other arrangements. See the git record for details. 24 March 2014, FFmpeg 2.2 We have made a new important version (2.2) It
contains all the features and bugfixes of the git master branch on March 1. Then a partial list of new things - HNMA version 4 demuxer and video decoder - Live HDS muxer - setsar/setdar filters now supports variables in ratio expressions - elbg filter - validation of strings in ffprobe - support for decoding tags in ffmpeg (option - MPhwaggl) - Mirillis
FIC Video Decoder - DNx444 Support - encoder libx265 - dejuegue filter - Autodetect VDA as all other hardware accelerations We recommend users, distributors and system integrators to upgrade unless they use the current git master. February 3, 2014, Chemnitzer Linux-Tage We happily announce that FFmpeg be represented at ' Chemnitzer Linux-
Tage' in Chemnitz, Germany. The event will take place on 15th and 16th of March. More information can be found here We invite you to visit us at our booth located in the Linux-Live area! There we will demonstrate usage of FFmpeg, answer your questions and listen to your problems and wishes. If you have media files that cannot be processed
correctly with FFmpeg, be sure to have a sample with you so we can have a look! We are looking forward to meet you (again)! February 9, 2014, trac.ffmpeg.org / trac.mplayerhq.hu Security Breach The server on which FFmpeg and MPlayer Trac issue trackers were installed was compromised. The affected server was taken offline and has been
replaced and all software reinstalled. FFmpeg Git, releases, FATE, web and mailinglists are on other servers and were not affected. We believe that the original compromise happened to a server, unrelated to FFmpeg and MPlayer, several months ago. That server was used as a source to clone the VM that we recently moved Trac to. It is not known if
anyone used the backdoor that was found. We recommend all users to change their passwords. Especially users who use a password on Trac that they also use elsewhere, should change that password at least elsewhere. November 12, 2013, FFmpeg RFP in Debian Since the splitting of Libav the Debian/Ubuntu maintainers have followed the Libav
fork. Many people have requested the packaging of ffmpeg in Debian, as it is more feature-complete and in many cases less buggy. RogA©Ario Brito, a Debian developer, has proposed a Request For Package (RFP) in the Debian bug tracking system. Please let the Debian and Ubuntu developers know that you support packaging of the real FFmpeg!
See Debian ticket #729203 for more details. October 28, 2013, FFmpeg 2.1 We have made a new major release (2.1) It contains all features and bugfixes of the git master branch from 28th October. A partial list of new This is now: - AECO filter - Perspective filter carried by Libmpcodecs - Opcién Ffprobe -Show programs - Comand filter - RTMP SEEK
SUPPORTS - When it is translated with FFMPEG (that is, they are not transmitted), -sS now it is necessary even when It is used as an input option. The previous behavior can be restored with the Opcion -Noaccurate Seek. - FFMPEG OPCING -T can now be used for inputs, to limit the duration of the leel data of an input file - Gethasonide decoder of
incomplete voxware - Read JPEG EXIF metadata - DVB Teletext Decoder From Libmpcodecs - W3FDIF filter - Opus support in Matroska - FFV1 Version 1.3 is stable and is no longer experimental - FFV1: Yuva (444,422,420) SUPPORT OF 9, 10 AND 16 BITS - DRS TRANSMISSION ID CHANGED IN LAVF MPEG PS MXER OF 0X8A at 0x88, to be more
consistent with other Muruminos. - Adelay filter - Puscurated filter cover of the Libmpcodecs - Opcién Ffprobe -Read Intervals - Support without pigidas and alpha for web decoder - Error of syntax of AAC resilient (ER AAC LC) Decoding - Decoding AAC (ER AAC LD) of low delay) - Mux chapters SFTP protocol (through LibSSH) - Libx264: Add capacity
to encode in YUV]J422P and YUV]444P - Fraps: Use BT.709 colorspace by predetermined for YUV, as does the reference Fraps decoder - do Optional alpha decoder for prores, FFV1 and VP6 when configuring the skip alpha flag. - Ladspa wrap filter - Native VP9 decoder - PARSER DPX - MAX ERROR RATE IN FFMPEG - Pulseaudio output device -
Replaygain scal We recommend users, distributors and systems integrators that update unless they use current git. Teacher.
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