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Pocens, 105275

HanuoHaAbHEIR HECTHTYT oXpaHsl H MeaHIHEE Tpyaa CIIA (NIOSH), oTHocAmuiica LerTpam no KOHTPOAIO H OPOH-
aakTike 3aboaesannit (CDC), cospan Llentp mecaeaosarmit npodeccnonassuoi pofororexnnkn (CORR) 1 sanpammsaer
HHGOPMALHI AAT OPEASACHHA PHOPHTETHRY HAMPABASHHIA HCCACAOBAHHI. Peub HAST 0 Npobesax b 3HamHAX Mo obecne-
HenHio (e30MaCHOCTH H 3A0POBEA AloAeH, palOTalomMY ¢ MPOMEIIAEHIOH poGoToTEXHHKOH (TIPT) ¢ axuenTon Ha HCCAE-
AOBAHMAX B 0faacTH Ge30MacHOCTH H THIHEHH TPYAL, KOTOPHE BPAA AH GYAYT MPOBEASHE] ADYTHMH deapaibibIME areHT-
CTBAMH, HAYIHBIMH KPYTAMH H YaCTHEM cekTopom. Jampoc noamicas Aupexrop NIOSH Awmon Tosapy (John J. Howard),
wypatopom CORR seaserca Xynpait Cao, goxrop draocodus; ¢punancuposanie CORR npesycmoTpeno crparersyeckms
naanom pabor NIOSH ma 2019-2023 rr. Hioke k ocnosnbd HanpasaeniaM CORR sanb KoMMEHTAPHH, 2 TAKKE HEAOKEHED
onyfamkosamusle B Poccu paspaborio no nudopsanmonsoi rurnene (). Orvesaerca Takme posk CAHHTAPHOTO HAARO-
pa H paspaboTER CTAHAAPTOD H HOPM CHAAM KOMITETEHTHEIX OPTAHOE: 00beAHHEHIOTO KOMHTETA BO3/MOT no meanmmue
Tpyaa, HCO, M3K 1 ap. B Poccun cospan Texumaeckni komureT Poccranaapra TK-194 «Kubep-grindecke CHCTEMb =,
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Analysis of NIOSH (USA) materials on research priorities for industrial robots and comments
on it

Izmerov Research Institute of Occupational Health, 31, Budennogo Ave., Moscow, Russia, 105275

The National Institute of Occupational Safety and Health of the USA (NIOSH), which belongs to the Centers for Disease
Control and Prevention (CDC), created the Center for the Study of Professional Robotics (CORR) and requests informa-
tion to determine the priority areas of research. These are gaps in knowledge on the safety and health of people working with
industrial robotics, with a focus on the field of occupational safety and health, which are unlikely to be conducted by other
federal agencies, academia, or the private sector. The request was signed by NIOSH Director John ]. Howard, CORRs cora-
tor is Hongwei Xiao, Ph.D.; CORR funding is provided for by the NIOSH strategic work plan for 2019-2023. Below besides
to the directions of CORR comments, the main information hygiene (IG) developments published in Russia are outlined.
The role of sanitary inspection is also noted, along with standardization and regulation by competent anthorities: the WHO
/ ILO Joint Committee on Occupational Health, 150, IEC, etc. The Technical Committee of Rosstandart TC-194 "Cybet-
Physical Systems” was established in Russia, which began with terminology. The article presents a brief translation of the
CORR request with our comments and some domestic literature on IG, thus reflecting two mainstreams of occupational
safety and health robotics.
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Beepenne. B «Pesepassiom perncrpe CIIA= omyGan-
KOBAHO NpPHIAAmEHHe! BCEM CIIELHAAMCTAM MHPA IOASAHTBCS
HAEAMH M myDAHKALHAMH 00 npofaeme Ge30macHOCTH H Me-
AMIJMHB TPYAQ OPH paboTe ¢ NpOMEMAEHHOH poboToTexH:N-
kot (IITP). 31y pabory byser Bunoanars Hayuonassne
HHCTHTYT MEAHIHHEL M OXPaHEl TPYAd (l'silll:!SH}J OTHOCA-
mufics k LenTpam mo xoHTpoaio H npoduaakTHe sabosesa-
uuit (CDC) Munncrepcrsa 3ApaBooxpaHe s H COLMAALHEIX
caymb (HHSB, nockoasky IIPT mory 6piTe onacHeiMM A
paborarxos [1].

NIOSH coapan Llentp necaeposanni 8 obsactu [IPT u
SaNpamHBIET HHOPMALMID AAS OMPEACACHHS NPHOPHTETOR
HCCAEAOBAHMH, KoTophie on Oyaer nposoauts. NIOSH mmer
HHOPMAITHIO O NPHOPHTETHEIX IPoGeAax B 3HAHMAX 0 Hesomac-
HOCTH H 3A0POBBE AloAeH, pafoTaimux ¢ pofoToTexHHEDH, ©
YIOPOM HA HCCASADBAHMA De30TACHOCTH M 3A0P0BbA paboTHu-
KOB, KOTOPEIE BPAp, AH OYAYT BRIMOAHEHB! ADYTHMH deAepaib-
HEIMH areHTCTBAMH, HAyIHAIMH KPYTaMH H YaCTHBIM CEKTOPOM.

3anpoc nognucas Anpexrop NIOSH r-u Apwon Tosaps,
(John ]. Howard). Opranusauua paborst CORR nopyvena
Xyusat Cao®, pokropy dpuaocodun na OTaera HocaeaoBa-
umi Gesonacwocru NIOSH; aas atnx pafior npegycuoTpe-
HO {HHAHCHpoBaHKe cTparermdecky maanom NIOSH ua
2019-2023 rr.

Hcnoassosanne poloToB CTPEMHTEABHO PacTeT B Mpo-
MBIIIACHHOCTH, 3APAB0O0XPAHEHHH, TOPHOM ARAE H CTPOHTEAD-
cree. Mexaynapoasas dpeaepatua poboTOTEXHHKH coofmmAa,
uro raobassubnt poct [1PT Gyaet ne menee 15% 6 roa c 2018
no 2020 r, a k xouuy 2020 r. koaH1eCTEO [1PT OpPEELICHT 3
san, eppinn [1]. B CIHA npopakn [TPT sospactaan c 2010
T. H OhlAH pexopaHEIMH B 20 l6r, TPH 3TOM OTMEYAI0T [2]J YTO
poBOTE C COBMECTHOM dYHKI[MOHAARHOCTEIO H HCIOALSYIOIIHE
mamunnoe obyvenne u MH 5 Gamxaiimme roas Gysyr npeod-
A2paTh B cpepe poboToTexHHKH M OYAYT BCe ualle HCMOABIO-
BATHCH MAABIMH H CPEAHHMH NPEATIPHITHAMH.

IIpeanosaraemere Hanpassenna nccaesosanait CORR.
INPT ucnoAssysoT yiKe ASCATHASTHSMH, B IOCAEAHHE FOARL II0-
ABHAHCh TEXHOAOCHH, [A€ pO0OTH B3aHMOAEHCTBYIOT ¢ pafoT-
HHEAMH-AIABMH — PODOTHI AAT COBMECTHOTO HCMOARIOBAHHS
c mopsmu (ko-poborer). OHn GYHKIMOHHPYIOT B HEMOCPeA-
CTEEHHOH DAHIOCTH OT AIOAEH H MOTYT BCTYTIATh B KOHTAKT C
HHMH B poOTOTEXHHYRCKOMN CHCTEME,

PoboTs MeHaIOT HHAYCTPHAABHER AansmadT, 910 Gym
HMETh Cepbe3HEe MOCAEACTBHA AAH Ge30MacHOCTH M 3A0p0-
Bb# paboTHukos. BesonacHocTs u 3A0p0Bbe paboTHHKA MOWKET
OHTE yAy+1meHa 3a cieT GOACE IIHPOKOTO HCMOABIOBAHHA PoO-
G0TOE B TOM APATEARHOCTH, KOTOPAA MOMET OMTE ONACHOH AAS
AIOAEH, B TOM THCAE MOBTOPAIIHCA ABMAKEHHH, OMACHBIX AAS
SACPOBbA B YACTH OMOPHO-ABHTATEABHOTO ANNAPATA, 4 TAKME
BEIMOAHEHHS PafOT B OMACHELX CPEAAX, TAKHY KAK 3AMKHYTHIE
npocrpaHcTsa M pabors Ha BeicoTe. Tem He menee, cymecTsy-
0T TAKKE OTACEHHA [0 NOBOAY Ge30MACHOCTH H THTHEHE TPY-
AQ AHOAEH, CBA3AHHBIE C DRICTPEIM PasBHTHEM TEXHOAOTHH Po-
DOTOTEXHHKH, OTCYTCTBHEM OMBITA B TECHOM B3AHMOASHCTBHE
€ HOBEIMH THIAMH POGOTOR B PASAMYHBIX YCAOBHAX paboTs 1
BO3MOHHOCTHI) HEMPEABHASHHEIX OMACHOCTER M HEMPEABH-
ACHHEIX mocaeacTeni [3].

Xora ofibem HCcAeAOBaHHHA B 06AACTH POBOTOTEXHHKH,
NP OBOAHMBIX TACTHEIM CEKTOPOM, HAYHEIMH H APYTH-
MH §esLPAABHEIMH ATEHTCTBAMHE, fHoapmoi [4 , HCCABADBAHHMA,

! Occupational Robotics Research Prioritization. Docket Number CDC-
2018-0046, NIOSH- 313, Federal Register, 2018; 93(83): 22264-6.

! Hongwei Hsiao, Ph.D, NIOSH Division of Safety Research, 1095
Willowdale Road, Morgantown, WV 26503, 304— 285-5910 (not a toll-free
number ), hhsiao@ede.gov.

Orriginal articles

Introduction. The “Federal register of the USA” published
an invitation for all specialists of the world to share ideas
and publications on the problem of safety and occupational
health when working with industrial robotics (IR). This work
will be carried out by the National Institute for Occupational
Safety and Health (NIOSH), which belongs to the Centers
tor Disease Control and Prevention of the Ministry of Health
and Human Services, because IR can be dangerous for work-
€5 a priori.

NIOSH established the Center for Occupational Robotics
Research (CORR) and requests information to determine the
priorities of research that it will conduct.

NIOSH seeks information about priority gaps in knowl-
edge about the safety and health of people working with robot-
ics, with a focus on employee safety and health research that is
unlikely to be performed by other federal agencies, academia,
and the private sector.

The request was signed by the NIOSH Director, Mr. John
J. Howard. The organization of CORR’s work is entrusted to
Hongwei Xiao, Ph. D, from the NIOSH Security Research
Department; this work is funded by the NIOSH strategic plan
for 2019-2023.

The use of robots is growing rapidly in industry, healthcare,
mining, and construction. The International Federation of Ro-
botics (IFR) reported that the worldwide growth of industrial
robots will be at least 15% per year from 2018 to 2020, and by
the end of 2020, the number of industrial robots will exceed
3 million units. In the United States, sales of industrial robots
have increased since 2010 and were at a record high in 2016,
it is noted that robots with joint functionality and using ma-
chine learning and artificial intelligence will lead the robotics
field in the coming years and will be increasingly nsed by small
and medium-sized enterprises.

Suggested research areas of CORR. IR has been used
tor decades, and in recent years there have been technologies
where robots interact with human workers-robots for sharing
with people (co-robots). They function in close proximity to
people and can make contact with them in a robotic system.

Robots are changing the industrial landscape, which will
have serious consequences for the safety and health of work-
ers. Employee safety and health can be improved by increas-
ing the use of robots for jobs that may be dangerous to hu-
mans, including repetitive tasks that are dangerous to health
in the musculoskeletal system, as well as performing jobs in
hazardous environments such as confined spaces and work
at altitude. However, there are also concerns about human
safety and health related to the rapid development of robotics
technologies, the lack of experience in working closely with
new and new types of robots in different working conditions,
and the possibility of unforeseen hazards and unintended
CONSequences.

Although the volume of research in the field of robotics
conducted by the private sector, academia, and other federal
agencies is large, research on the effects on worker safety and
health has been limited but critical. While other federal agen-
cies and academic programs support technological advances in
robotics and promote their use in certain industries, NIOSH
aims to focus on worker safety and well-being with its exten-
sive experience in studying worker in the laboratory and
in the field. In addition, NIOSH has knowledge and experi-
ence in various professions, industries, and jobs.

General tasks of the Center. The CORR. Center’ s mis-
sion is to provide scientific leadership to guide the develop-
ment and use of robots in the workplace that enhance worker

safety, health, and well-being of workers. The Center covers

5
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GPHI‘HI-IMHJ:IE CTATEH

NOCEAIEHHEE MOCASACTBHAM Ard Ge30MACHOCTH H 350POBLA
paboTHHKOE, GbIAM OrpaHHUEHHEIMH, HO KpuTHueckHMi. B To
BpeM# KaK APYTHE (eAePAABHEIE AFEHTCTED M AKAAEMHYECKHE
NPOrpaMMbl MOAASPAHEAIOT TEXHOAOTHIECKHE ADCTHREHHS B
0BAacTH PoOOTOTEXHHKH H COOCOOCTEYIOT HX HCIOABSOBAHHED
B HEKOTOPBIX OTpacasx npombinisenocts, NIOSH crpemurea
cngpe,a.u‘roqu'rb BHHMaHHE Ha De30MacHoCTH B OAZrOMoAyIHK
pabOTHHKOB ¢ ero OOIIHPHEIM OIEITOM B H3YYeHHH Desomac-
HocTH paborauxos B aaboparopus u Ha mectax. Kpome Toro,
NIOSH ofisasaeT 3HAHMAMH H ONBITOM D0 PASAHYHEIM [PO-
deccHaM, oTpacaaM i pafounM MecTam.

Obmue 3apaun nenrpa. Muccua Llerrpa CORR sakasoua-
eTca B 0Decne e HHH HayHOTO AMAEPCTEA AAR PYKOBOACTEA Pas-
paboTroi H HCmoAb3OBaHHeM PoBOTOR Ha palioueM MecTe A
NOBHITEHHA De30NEACHOCTH, YAYIIIEHHA 3A0P0ELS M faarococTo-
AHHA paboTHHKOE. LIeHTp OXBATHIBAET TPAAHLHOHHEE POGOTEL
€ PHMECHPOBAHHNM H CKPHITHM KOHTYPOM, COBPEMEHHEIE H 110
ABARIOIHMECA POOOTHIHPOBAHHEE CHCTEME! | HANpHMep, poboTay,
OCHAIEHHEIE COBMECTHOM (YHKIHOHANBHOCTE, COBMECTHEIME
CYIECTEYIOMHME H MOOHABHBIME PoOOTaMH, AEHCTEYIOMHE
BKIOCKEASTH/ IKIOKOCTIOMEI, OECITHAOTHEIE CAMOAETH H BHE-
ADPOXKHEIE ABTOHOMHEIE TPAHCIIOPTHEIE CPEACTEA), 3 TAkKe
Oyaymse poboTh, HCNOABSYHILHE HCKYCCTBEHHEIE HHTEAAEKT.

Llentp 6yaeT NPOEOAHTE H MOOMPATE HCCABAOBAHMA 1O
pofloTOTEXHHKE B KAYECTBE TEXHHTECKHX CPEACTE KOHTPOAS
AMS [IOBHINEHNA GE30NacHOCTH Ha pabodeM MECTE, a TAOKE po-
GOTOE AAd GE30MACHOCTH M GAArONOAYIHA PabOTHHKOE, BKAK-
Yaf (CHXOCOLHAABHEIE BOSACHCTEHA Ha AlOAeH, pafoTammx
B TecHOM KoHTakTe ¢ poforamu. Llentp CORR coraacosaa
CBOM LIEAM C LEASIMH, BEAIOYEHHEIMH B CTPaTErHYecKHi MAAH
NIOSH: FY 2019-2023, no boaee nogpobHa.

Yerripe THHA HecaesoBannil NIOSH: OCHOBHOH, 3TH-
OAOTHYECKHH, BMEIIATEABCTED, NepeHoc H Habaoaenne. Ba-
30BEIA/ 3THOAOTHYECKHH THIT COSAIET OCHOBY AAS HAyMHEIX
sHaHMi aas Oyaymux eMemateascrs. Boasmmucrso sabopa-
TOPHEIX HCCAEAOBAHHE OTHOCHTCH K 3TOH KATETOPHH, 4 TAKKE
K ouenke pozpeficTena. Ceazannpe ¢ poGoToM TpaBME npo-
HCKOAAT B PESYABTATE CAGKEHHA HECKOABKHX (aKTOPOB PHCE,
KOTOPBIE MOMKHO OXAPaKTEPHIOBATE KAK CEASAHHKIE C 1EADBE-
KOM, pnﬁu’mu, 3aA3UAMH H OKPY#KAIOMeR CpeAoi.

INorpefnocTs B HCCAEAOBAHMAX B 2TOM 0OAICTH BRAIYANT:

Haerrnduranuio paKTOpos PHCKA AAT TEACBEKD, A TAKKE
yrousense u paspaborky TpefoBaHHi, OCHOBAHHBIX HA Ha-
¥Ke, 4 TAKMKE MOPOTOBHE 3HAYEHHA D0AH H TPABMATHIMA AARL
paboruuka, ceasanoro ¢ [IPT. Ciopa oTHOCATCS KOTHHTHB-
Hhle crocofHOCTH paboTHHEOS, PHIHOAOTHIECKHE XAPAKTEPH-
CTHKH, GHOMETPHA H AHTPONOMETPHS, KOTOPHIE MOTYT HMETh
paskble MOCAEACTBHS TPH pasamdrbx Thiax [TPT. 3ta auuma
HCCAEAOBAHHI TAKHE BEAKMAET NOPOrH TPEHHA H CABHIOBOI
TPABMEI OT 3KIOCKEAETHOID KOHTAKTA C 0OAACTAMM TeAd M
CEA3AHHEIE C HHMH [HICPIKCTEHIHOHHbIE PHCKH, CEA3AHHBIE
€ HOCHMBIMH pofoTamu.

s Mayuenne npuemaemocrs pabornukamu [TPT u ux pan-
AHHA HA TeADBeKa H poboTa, GesonacHocTs 1 GAarococToAHME
paGoTHHKOE.

s Mamepenne cRTYaIHOHHOMN OCBEAOMASHHOCTH pafoTHH-
K3, KOTOPas OTHOCHTICA K CIOCOGHOCTH HACHTHHIHPOBATE,
0OpafaThBaTh H MOHHMATE IKOADTHUECKYID HHPOPMALHID, 2
TAKKE €€ BAHAHHE HA B3AHMOASHCTBHE YeA0BeKa H pobora B
HOPMAABHELX H HEHOPMAABHELX YCAOBHAX IKCIAYATALIHH,

» Mayuenne Gesonacapx, mHTyHTHBHEX B noaesusx [[PT
H BOSMOKHOCTER COBMECTHMELX CHCTeM (HApHMEp, pacmu-
PEHHEIE AATYHKH poOOTOE, CHCTEMb MOOHABHOCTH B HABH-
TALMH, CHCTEMB! AAANTALMH H OPOSKTHPOBAHHE ABTOHOMHBIX
po6OTOE, ABTOMATHIALMA CHCTEMEL IOMOIH M Knfep-comu-

6

traditional fixed and caged robots, current and emerging robot
system l:e.g., robots equipped with collaborative functionally,
coexisting and mobile robots, powered exoskeletons/ exosuits,
drones, and off-road autonomous vehicles), and future robots
utilizing artificial intelligence.

The Center will conduct and encourage research on ro-
botics as engineering controls to improve workplace safety, as
well as robots as potential hazards to worker safety and well-
being, including psychosocial impacts from humans working
closely with robots. The CORR Center aligned its goals with
those included in the NIOSH strategic plan: FY 2019-2023,
but more detail.

Four research types of NIOSH: basic/etiological, inter-
vention, translation, and surveillance. The basic/eticlogical
type provides the basis for scientific knowledge for future in-
terventions. Most laboratory research falls into this category,
as well as exposure assessment. Robot-related injuries occur as
a result of complex interactions of multiple risk factors which
can be characterized as: human-related related, robot-related,
and task-related and environmental.

Research needs in this area include:

« Identification of human worker risk factors, as well
as clarification and development of requirements based
on science, as well as thresholds for pain and injury for an
employee associated with OR. The factors include workers’
cognitive capability, physiological characteristics, biometrics,
and anthropometry, and may have different implications
with different types of robotics technologies. This line of
research also includes friction and shear injury thresholds
from exoskeleton contact with body regions and joint
hyperextension risks associated with wearable robots.

+ Study of human workers’ acceptance to working
with and alongside robots and its impacts on human-robot
interaction and worker safety and well-being. This includes
worker’ attitudes, trust, and perceived safety.

« Measurement of worker’s situational awareness, which
refers to an ability to identify, process, and comprehend
environmental information, and its impact on human-robot
interactions under normal and abnormal operating conditions.

+ Explore secure, intuitive, and useful IRs and compatible
system capabilities (for example, advanced robot sensors,
mobility and navigation systems, adaptation systems and
Autonomous robot design, assistance system automation, and
cyber-social p}éysical security) for hazard assessment, field
verification, and incident investigation.

+ Study robot safety interfaces and functions with joint
functions operated by exoskeletons (wearable robots), service
robots, and other interactive robots that can cause injuries to
people from sources such as unintentional contact, collision,
vibration, and overstrain.

+ Identify environmental risk factors in certain industries
that have a high prevalence of robots (for example,
manufacturing), or where [Rs are beginning to be introduced
(for example, mining, healthcare, services, construction,
agriculture, public safety, and wholesale sectors).

+ Study dangerous situations outside normal operating
conditions, such as robot failures or unexpected changes in
the environment.

Intervention. This type of research, which includes engi-
neering controls, personal protective equipment, training and
fact sheets, and other written materi:i: Eesigned to inform
and change employee behavior. In this area of professional
robotics research, there are two main areas: evaluating OR
as preventive measures for existing hazards in the workplace
and developing and evaluating measures to reduce incidents
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aabHy0 dH3Kreckylo DE30MACHOCTE) AAL OLIEHKH OMACHOCTH,
MPOBEPEH HA MECTAX H PACCAEAOBAHHA HHIHACHTOB,

+ Hsyuenne nurepdeicos u JyHKLHI obecnevenns Hezo-
MACHOCTH POOOTOB C COBMECTHEIMH (Y HKIHAMHE, IKCIIAYATHPY-
EMEIMH IKIOCKEASTAMH (HOCHMEIMH PoGOTAMM), CEPBHCHEIME
pofoTaMu H APYTHMH HHTEPAKTHEHEIMH pofoTamu, KoTophe
MOTYT NPHBECTH K TPAEMAM AIOAEH H3 TAKHX HCTOYHHKOE, KAk
HeNpeAHAMEPeHHEIA KOHTAKT, CTOAKHOBeHHe, Bubpanus u
NEpeHATPAKEHHE,

+ Onpepgesctne $aKTOPOB PHCKA AAT OKPYHEHHA B OPEAE-
AEHHEIX OTPACASY, KOTOPEIE HMEIOT BEICOKYH) PACIPOCTPAHEH-
HOCTE po00TOE (HANPHMED, NPOHIBOACTEO), HAH B KOTOPHIX
HaYHHAWT BHespaTea [IPT éanpmep, TOPHOE ABAD, 3APA-
BOOXPAHEHHE, FCAYTH, CTPOHTEABCTED, CEABCKOE XOSSHCTEO,
obmecTBenHaA e30MacCHOCTE M ONTOBLIE CEKTOPHL).

+ Hlayuenne onacHsIX CHTYaLHi BHE HOPMAALHBIX YCAOBHH
IKCIAYATALHH, TAKHX KaK cO0H pofoTa HAH HEOKHAAHHEIE H3-
MEHEHHS B OKPYHAMER CPese.

BMemareAsbCTBO. JTOT THI HCCAEAOBAHHHA, KOTOPBIH
BEANMAET B Celi HHMEeHEPHHE CPEACTEA KOHTPOAS, CPEACTB
HHAHBHAYAABHOM 3aUHTH, yuebHbe 0 dakToAOrHIecKHe Do
AETEHH H APYTHE THCBMEHHEIE MATEPHAAR], IPEAHASHAYCHHbIE
AAR HEGOPMHPOBAHHA H HIMEHSHHA NOBEACHNA paboTHHKOS,
B a0 00A3CTH HCCABAOBAHHI npodeccHoHaABHOR puﬁnm-
TEXHHKH €CTh AB OCHOBHEIX Hanpasaenns: (1) onenxa [IPT 8
Ka4eCTBE [PEBEHTHEHELX MEP AAS CYIECTBYHMMX ONACHOCTER
Ha pabovenm mecte 1 (2) paspaboTka 1 OLEHKa MEpPONPHATHE
M0 COKPAIEHHI0 HHIMASHTOE, CBASAHHBIX ¢ poboTamMy, H no-
BrImeHue Ge3omacHocTH 1 Gaaronoayms, paGoraoomux c ITPT.

KomkperHeie HecAeAOBATEABCKHE MOTPeOHOCTH B 3TOM 06-
AACTH BEAROUANOT:

+ cOp M aHAAMS PASAMYHIA B YHCAAX MOrHOIINX, TPAEM M
CAY4AEB MPOIMYCKOE MexAy pabouHMH MECTAME C HCIDAB3OBA-
HHEM TEXHOAOTHH POGOTOTEXHMKH M AHAAOTHYHKIX pafiounx
mecT es TEXHOAOTHH PofOTOTEXHHKY;

+ OLEHKY [IPT Texmoaorui aas MPeADTEPALIEHHA Cyje-
CTBYIOIHX OMACHOCTER M B PE3YABTATE TPaBMEl Ha pabouem
MECTE, HANPHMEP, ONOPHO-ABHIATEABHOID ANNAPaTa.

* OIEHKY 0fydIeHHs, KOTOPOE NOMOraeT PABOTHHKAM MTPH-
ofperaTs HABKIKH, 3HAHMA K cnocoOHOCTH, HeoOXOAHMBIE Aa
paboTel ¢ poboTaMH B CADMKHEIX B AHHAMHYHELX [P OMBIIIASH-
HEIX CPEpIX;

+ u3yuenHe 2eKTHEHOCTH CYWECTBYIOMHNY CTAHAAPTOR
Bes0nacHoCTH;

*+ HCCAEACBAHHE HOBBIX BMEIIATEABCTB Ha paoueM MecTe
AAR OBEIEHHA 0e30NACHOCTH H GAArOCOCTORHMA AIOAEH, pa-
Goraromux ¢ [TPT, BrAOMAS TEXHHYECKHE CPEACTBA H AAMHHH-
crparusroro konTpoas. Mocaeposanns MoryT yunTRIBaTh 32-
TPATHl H BEICOAB], TAKHE KAK OL|EHKA 33TPaT HA BMEIIATEABCTEO
H BO3ASRCTEBHE HA MPOHIBOAHTEARHOCTD,

Ileperoc. ITOT THI HCCASADBAHHE OTKPBIBAET CTPATErHH
AAS MEPEHOCA PESYARTATOR MCCASADBAHMI H TEOPETHYECKHX
3HAHHHA B NPaKTHEY. JTOT THI HCCAEAOBAHHI HANPABAEH Ha
TO, YTOOL MOHATE, MOYEMY AOCTYMHBIE, dgdeKTHEHbE, OC-
HOBAHHBIE HA (AKTHYECKHX AAHHBIX BMEMATEARCTEA He NpH-
HHMAITCA H 00AETAKT HCNOABIOBAHME CYMECTEYIONIHX HAH
HEAQBHO PaspaboTaHHEIX BMEIIATEACTE. 35ech HeobxoMME
HocaeaoBaHHA B obaact [TPT:

+ HCCABAOBAHHE BCIOMOTATEABHBIX CPEACTE H Daphepos
Aas pafoTopaTEASH C HOMOABIOBAHHEM AABHO YCTAHOBARHHEIX
npouesyp Ge3onacHOCTH AR 3amHTE PabOTHHKOE OT TPAAH-
LHOHHBIX POMBIIAEHHEX poGOTOR;

« paspaboTEA M OLEHKA MHCTPYKLHE Hd OTKPHITOM A31-
KE AAfA MPEAOTEPALEHHS TPABM, CBA3AHHEIX ¢ poOOTOM, AAd
pafoTHHEOB;

Orriginal articles

involving robots and improve the safety and well-being of
those working with IRs.

Specific research needs in this area include:

+ collection and analyzing differences in fatalities,
in%;lries. and near-miss incidences between workplaces using
robotics technologies and similar workplaces without robotics
technology;

+ evaluation of robotics technologies as interventions

reventmglexjsting hazards and resulting injuries in the
lace such as musculoskeletal disorders.

+ evaluation of training that helps workers acquire skills,
knowledge, and abilities needed to work with robots in
complex and dynamic industrial environments;

+ study of the effectiveness of existing safety standards;

+ research on new workplace interventions to improve the
safety and well-being of human workers working with robotics
technologies, including engineering control and administrative
controls. Research may be address costs and benefits, such
as assessment of a cost of intervention and the impacts on
productivity.

Translation. This type of research discovers strategies to
translate research findings and theoretical knowledge to prac-
tice or technologies in the workplace. This type of research
seeks to understand why available, effective, evidence-hased
interventions are not being adopted, and to facilitate the use
of existing or newly developed interventions.

Occupational robotics research needs in this area include:

+ research on aids and barriers to employers using
lor? established safety procedures to protect workers from

tHional industrial robots;

+ development and evaluation of plain-language guidance
on preventing robot-related injuries to workers;

+ development and evaluation of dissemination strategies
to facilitate the use by employers and other stakeholders of
exiting and new guidance;

+ study of awareness and acceptance of organizations to
using evidence-based resources to implement robot safety
management programs.

Supervision. Epidemiological supervision is a form of
public health for the continuous and systematic collection,
anal sis and interpretation of data on health consequences

as injuries and diseases) and participants (such as behav-
10rs or actions) and the dissemination of this data for action.

Research in the field of supervision include the develop-
ment of new methods, tools and analytical methods. Current
employee injury data systems do not contain detailed infor-
mation about how a robot-related incident occurred, related
to a fatal outcome or injury. There is information about cases
related to the investigation of employee injury deaths con-
ducted by NIOSH and the Occupational Safety and Health
Administration (OSHA). However, these investigations find-
ings are limited to traditional industrial robots, and do not
address emerging robotics technologies. Additionally, case-
based information may not be representative of all robot-
related fatalities.

Occupational robotics surveillance research needs
include:

+ development of surveillance methods and/or analytic
techniques to identify and monitor robot-related incidents and
risk factors, and quantify the burden of occupational injuries
using existing data systems;

+ the four broad research areas mentioned above, any
additional knowledge gaps not affected by these areas, and
how priority research areas should be defined. Commentators
are encouraged to focus on research areas where NIOSH has a

7
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+ paspafioTKa H OLlEHKA CTPaTerHi PACIPOCTPAHEHHS, YTO-
bl 0OAETIMTE HCMOABIOBAHME PADOTOAATEASMH M APYTHMH
3AMHTEPECOBAHHBIMK CTOPOHAMH CYWECTBYIOMMX H HOBBIX
YHASAHHIT;

* H3yUeHHE OCBEAOMASHHOCTH M NPHHATHE OPraHH3AIHI
K MCTIOABIOBAHHED HAYYHO 00OCHOBAHHELX PECYPCOB AAM Pe-
AAH3IANMH MPOrPaMM YIpaBsenua GesonacHocTsio pofoTos.

Hapsop. Hmmuump asaseTca dopmoi obmecTEEHHOTD
3APABOOXPAHEHHA AAS HENMPEPHIBHOTO M CHCTEMATHIECKOTO
cOopa, aHAAH3A H HHTEPIPETALHH AAHHBIX O IOCAEACTEHAX AAR
350POBLA (HampHMep, TpasM K GoaesHed) M y4ACTHHKOB (Ha-
NpHMEP, MOBEAEHHA HAH ACHICTEHHA) I PACHPOCTPAHEHHA 3THX
AAHHBIX AAS TIPHHATHA MED.

Hecaepopanna 5 ofaacT Hap30pa BRAKUAKT paspaboTky
HOBBIX METOAQE, HHCTPYMEHTOS H AHAAMTHYECKHX MeTOA0B. Te-
KYIIHE CHCTEMBI AAHHBIX O TPABMaX PabOTHHKOB He COAEPHAT
noApobHOH HHPOPMAIIME O TOM, KAK NPOHIOIEA HHIHAEHT,
CEA3AHHEIA ¢ pofOTOM, CBASAHHEIA C AETAABHEIM HCXOAOM HAH
Tpaemof. CymecTsyeT HHGOPMALHA 0 CAYIALX, CBAIAHHBIX
PACCAEADBAHHMEM CAYYAEE CMEPTH OT TPaBM pafioTHHKOS, mpo-
soaumbix NIOSH n Aamunncrpanmei e3s0nacHOCTH H THIHE-
HBI TPYA2 (OSHA). Ognaxo pannzie PE3YARTATEL HOCABAOBAHHA
OrPaHMHBAKITCA TPAAHIHOHHAIMH MPOMEIIACHHEME pofoTa-
MH H He saTparnsaioT Hossie Texnosoruu [IPT. Kpome Toro,
HHpOPMALMA, OCHOBAHHAN HA CAYYASX, MOXET HE COOTBET-
CTBOBATE BCEM CMEPTEABHEIM CAYHAAM, CBA3AHHRIM ¢ pofoTom

Tem cameiM, mOTPeGHOCTH B HCCACAOBAHANX B 0BsacTH
IIPT sxarouaoT:

+ paspaboTKY METOAOE HAOAAEHHA H/HAH AHANHTHYIE-
CHHMX METOACB AAS BHISBASHHS M MOHHTODHHIA CBA3AHHBIX C
pofoToM HHIHAEHTOB H PAKTOPOB PHCKA, H KOAHYMECTBEHHOTO
onpeseseHHa DpeMeHH NpodecCHOHAABHEIX TPABM © HCIIOAB-
30BAHHEM CYNECTEYHOIME CHCTEM AQHHELY;

+ ueTHIpe ODmMMpHble 00AACTH HCCAEADBAHHN, YEA3AHHKIE
BHIIIE, AOOBIE AOTI e mpofieAsl B 3HAHHAX, He 3aTPO-
HYTHIE 3THMH 00AACTAMH, H TO, KiK IPHOPHTETHHE o0AacTH
HCCABAOBAHHEA AOAMHEL ObITE onpesesentl. KoummenTaTopam
NPEAAATAETCH COCPEADTOMHTBCA HA HCCAEADBATEABCKHX Dfiaa-
crax, B koropeix NIOSH nmeer cpasnuressHile npeHmMymge-
CTBA B CPABHEHHH C ADYTHMM (eACPAARHEIMH ATEHTCTEAMH,
HAYMHEIMH KPYTaMH H YACTHEIM cekTopom (1. e fesonacHocTs
H Gaaromosyuie paboTHHKOB B OTAHYHE OT TEXHOAOTHI H Opo-
H3BOACTBA poﬁu‘ros}. Koraa ato sosmomuo, NIOSH npocur,
9T00E! KOMMEHTATOPH NPEAOCTABHAK AAHHKE B LITATE H3 CO-
OTBETCTBYIOMIMX HCCAEADBAHHIL;

+ NIOSH rasose HleT pexoMEHAAHH N0 KAKMEBhIM Hay1-
HEIM CTAThAM, KACAKMHMCS GE30MACHOCTH H THIHEHE! TPYAL H
pOGOTOTEXHHKH, KOTOPBIMH MEI ADAMHE] 32434H PYKOBOACTEO-
BAThCA B HCCAEAOBAHHMAL.

Obmas oneHKa DepcOeKTHEHOCTH pafoTel HeHTpa
CORR. B gearom rm'rpeﬁﬂ{:l CTh B TAKOH paﬁ OTE BOIHHEAA
AABHO B CBA3H C GYPHEIM pasBHTHEM PODOTOB PasHBIX BHAOS.
Ocnosnoit neasto pafors nenrpa CORR maannpyerca yco-
BEpPIIEHCTBOBAHHE METOAOAOTHH OLIEHKH PHCKA B OXpaHe TPy-
Ad B YCAOBHSX CTPEMHTEABHOMN 3AMEHb MAITHH H MEXAHHIMOER
pofoTamMi Ha OCHOBE UH(PUBH3ANMH H HCKYCCTBEHHOID MH-
reanerta. B nentpe nuanmupyeTca pemars sazaau obecnevenms
paspaBorios Gesonacuerx [1PT kax B KAACCHYECKMY ACTIEKTAX,
Tak H HOBBIX cnenuduueckny, Tpebywmmx ocobbix NOAXOACE
H paspalioToK AOTHKO-MATEMATHYECKHY, OPrAHH3AHOHHELX H
Ap- OcofienHo OTPagHO BXAIOYEHHE B Paboumit NAAH ACTEKTOR
NpodHAIKTHEHN NCHXODHIHOAOTHUECKHX HATPY30K; AABHO MPH-
3HAHO, YTO MEPerpyakH, CTPECC MOBBMAINT PHCK CYHIHAQE, H
ABTOpPH IPABHABHO OTMEMAINT HEOOXOAHMOCTD PEIIEHHS 3THX
32A34 B PAMKAX CAHHAAZOPA A KOHTPOAR BPEAHEIX JAKTOPOE

8

comparative advantage over other federal agencies, academia,
and the private sector (ie., employee safety and well-being
as opposed to technology and robot manufacturing). When
possible, NIOSH requests that commentators provide data
and quotes from relevant studies;

« NIOSH is also looking for recommendations on key
scientific articles related to occupational safety and health and
robotics that we should continue to follow in our research.

General assessment of the prospects for the work of
the CORR Center. In general, this work is long overdue
due to the rapid development of robots of different types.
The main goal of the CORR Center is to improve the meth-
odology of risk assessment in labor protection in the condi-
tions gmpid replacement of machines and mechanisms by
robots based on digitization and artificial intelligence. The
center plans to solve the problems of ensuring the develop-
ment of safe IR in both classical aspects and new specific
ones that require special approaches and developments of
logical-mathematical, organizational, etc. It is particularly
gratifying to include aspects of prevention of psychophysi-
ological loads in the work plan; it has long been recognized
that overload and stress increase the risk of suicide, and the
authors correctly note the need to solve these problems with-
in the framework of sanitary supervision to control harmful
factors (noise, vibration, radiation, chemical emissions from
new materials and working fluids, nanoparticles, etc.). This
also includes considering the needs of employees of vulner-
able groups (pregnant and nursing women, disabled people,
chronically il, etc.).

Information hygiene is a new area of occupational
health. In recent years, a number of countries have seen a
change in the structure of occupational diseases a shift in the
spectrum of occupational diseases and work — related diseas-
es (WRD -WHO term, 1985) from traditional ones: vibration
disease, hearing loss, overstrain of organs and systems (mainly
from physical exertion) to psychosocial and General somatic
diseases caused by them; the question of information-depen-
dent disorders is also raised, especially in adolescent workers ,
which requires participation in the periodic medical examina-
tion along with specialist doctors of new directions: medical
psychologists, etc.

Technu]nlgical changes also required new ideas; based on
the methodology for assessing occupational health risks, tak-
ing into account the Azilomar principles of robotics, a num-
ber of domestic publications appeared with new terminology
and ideas, as well as methods, including computer programs
to facilitate the operator’s work.

Given the significant role of the interface ‘a priori, the state
and evolution of the quality of graphical interfaces is studied.
Special attention is paid to the psychology of design, since
complex machines must have simple solutions. We considered
the role of standardization to reduce human operator errors,
since the role of gross operator errors in management is well
known. The analysis of the role of the human factor leads us
to think whether we are solving the problem correctly. Some
authors identify interfaces as new risk factors. For about 20
years the question of the danger of information overload has
been raised.

Russian doctor A. Nikitin wrote in 1847 that "every im-
provement in the arts and industry was purchased at the price
of bodily health’, so it is important to pay attention to the sim-
plification of the operator’s work, reducing the nervous and
emotional loads, including questions of robot ethics.

There are medical contraindications to working with
robots; a special problem is workers of vulnerable groups:

8/70



30.01.2020

https://docviewer.yandex.by/view/22558586/?page=5&*=ppM22QGHre8eq04|KuruyiB20fJ7InVybCl6InIhLW1haWw6Ly8xNzEOMTgyNjA4MTY4...

Med_Truda#1-2020.pdf

Russian Journal of Occupational Health and Industrial Ecology — 2020; 60 (1)

(1ryma, BHOPALIHH, H3AYTEHHE, XHMHYECKHX BRIASACHHH OT HO-
BEIX MATEPHAADR M PaboMHX KHAKOCTEL, uanouactui ). Ciopa
e OTHOCATCA BOMPOCH yueTa moTpebuocTel paboTHHKOB yas-
BHMEIX IPYTIT {Eepmemm H KOPMAIIHY KEHIHHE, HHEIAMAOE,
XPOHHYECKH GOABHEIX).

HudopmanHoHHaA FHIHEHd — HOBOE HAMPaBASHHE
MEAHIHHEL TPYAa. B mocaepnne ropst B pase cTpad oTmeua-
€TCA H3MEHEHHE CTPYKTYpH npodsaosesaeMocTa [5] casur
cnexTpa npodaabosepanmi 1 GosesHed, CBA3AHHEIX ¢ paboTod
{BCP — repmun BO3, 1985) OT TPAAHLINOHHEL: BROpalmon-
Haf BOAESHE, TYTOYXOCTh, NEPEHANPARKEHHE OPraHOB H CHCTEM
(5 ocroBROM, OT PusHuECcKHX Ha.rpyaux} [6]  neuxoconmans-
HBIM H BhI3BIEAEMBIM HMH 00MecoMaTHeckM; CTABHTCA TaK-
e sonpoc 06 HEGOPMALIMOHHO-3ABHCHMELX PACCTPOHCTEAX,
ocofienro y nogpocrkos-paforunxos [7-10], aro tpefyer
YUACTHA B Mo HAPALY € BpavaMH-COSHHAAMCTAMH Bpaued
HOBHIX HAMPABASHHHA: MEAMITMHCKHX NCHXOAOTOB M T. IL

Texnoaoriieckne NepeMeHs NOTPeGOBIAH H HOBBIX HASH;
HA OCHOBE METOAQAOTHH OLEHKH TPOJeCCHOHIARHBIX PHCKOB
AASL SADPOBRS [7] ¢ yaeToM AZHAOMAPCKHY MPHHI[MIOE Po-
GOITHEH MOABHACH PAs, OTEYECTBEHHBIK KALHA ¢ HOBOH
TEPMHHOAOTHEH H HABAMH [1 1,12], 1 TAKKE METOAAMHE, BIAID-
s KOMNbHOTEPHEIE MPOrPAMME]l AA 0OAEMMEHHA TPYAQ ONE-
paropa [13, lﬁ

YuHTHBAA SHIMHTEABHYIO oAb HETepdetica [15] a prior’,

HO COCTOAHME H 3BOAINHA KaTeCTBa rpadMueckHy HH-
Tepdeiicos [17,18]. Ocofioe BHUMAHME FAEACHO NCHXOAOTHH
NpPOeKTHPOBAHMA [19], T. K. CAOMHBIE MATIMHEL AOARHEL MMETh
MPOCTHIE PemeHHa [20]. Yauraipasn POAb CTAHAAPTHIAIMH ANA
CHICHEHHA OmHGOK YeADBeKa-OnepaTopa [19], Tax kax XOpo-
110 H3BECTHA PoAb rPyOBX omHOOK OnepaTopa B YIpaBASHHH
[20-21]; anaaus poan wesosedeckoro $akTopa NPHBOAKT K
MEICAH, IPABHABHO AM pemaTcs npobaema [22]. Hexoropsie
aBTOPH BHASAAIT HHTepdeRCcE Kak HOBbe PAKTOPH PHCKA
[23]. Oxoao 20 ser crasurca sonpoc off omacuocTH uudop-
MALMOHHEIK TEPETPYIOK

Pyccrmit spas A, Huxurun eme 8 1847 1. nucas, wro «Kam-
ADE YCOBEPIMIEHCTBOBAHHE B HCKYCCTBAX H MPOMBIIAEHHOCTH
GBIAG KYTIAEHO LEHOK TEAECHOTD 3AOPOBhA: [24], moaTomy
BaHO ofipamaTs BHHMaHMe HA 0fAerYeHHE TPYAQ ONepaTopa,
CHHMEHHE HEPBHO-IMOLMOHAABHEIX HATPY30K [25], Brarouas
BOMPOCH 3THKH poGoTOB [18,28-30].

Hmeworca mepupnckne npornsonokasasms k paforam
potioramu [31]; ocofof npofaemoit ABARIOTCR paboTHHKH ya3-
BHMBIX : HECOBEPIIEHHOASTHHE, DepeMeHHbIE H KOPMAIIHE
aenmune [32]. Crasurcs sonpoc o rervenieckoi fesonac-
HOCTH AH3HEAEATEABHOCTH ACTEH B UHQPOBOH Cpeae [33].

B uaTepaxTusHoM cnpasounHk «[Ipodeccuonassuni
PHCE» I[http:..l’fmedt‘ud.mm} BEAIDYEHH pasaeant 3.3 «Hu-
xo{f)puuumrmue HArPYSKH H HHHOBALHOHHEIA TPyAas {HH-

) B 3.4 «Pacuer HHASKCA AANOCTATHYECKOH HATPYSKH OT
XPOHHMECKHE CTPECCOB (MAH). Oit MakeTHEIE OporpamMMbl
NPOXOAAT HCMEITAHHA.

HeofxoaHMBL CTAHAAPTE! TEPMHHOAOIHH, BEAZA, ACANMCHBL
precte HCO, M3K, Obrepumenani komurer BO3/MOT no
MEAHMITHHE TPYAd. TexHHIECKHA KOMHTET Poccranaapra PT-
194 «Knfep-¢uamueckne cucremer= (hitp://webportalsrv.
gcst.ru,.-") Yok MOAFOTOBHA NEPELI CAOBAPE [0 HHTEPHETY Be-
meit (Internet of Things, 10T ) — Cranaapr NB-Fi co cpoxom
BBeAcHHA | ampeas aToro roaa. Bee aTo cempeTeancTEYET ofb
AKTYaABHOCTH 3TOF0 HATPABABHHA H €0 CTPEMHTEABHOM Pas-
suTHH, Caggyer corsacureca ¢ aexnapayuei OCAEM [28] o
neAeco0fpasHOCTH OOBEAHHEHHS YCHARI N0 COXPAHEHHMS M
VKPEIIACHHI) 3A0P0BEA Kak Ha pabodeM MecTe, Tak M B OKpY-
MAWMER CPeAE.

Orriginal articles

minors, pregnant and nursing women. The question of hy-
gienic safety of children’s life in the digital environment
is raised.

In the online directory “Professional risk” (http://
medtrud.com) included sections 3.3 “Information loads and
innovative labor” and 3.4 “Calculation of the allostatic load
index from chronic stress”. These mock programs are being
tested.

Terminology standards are needed, and IS0, IEC, and the
WHO/ILO joint Committee on occupational health should
contribute. Technical Committee of Rosstandart RT-194
“Cyber-physical systems” (http://webportalsrv. gost.ru/)
has already prepared the first dictionary on the Internet of
things — the NB-Fi Standard with a date of introduction on
April 1, this year. All this testifies to the relevance of this direc-
tion and its rapid development. In General, we should agree
with the OCAEM Declaration on the feasibility of combining
efforts to preserve and promote health both in the workplace
and in the environment.
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