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Using TensorRT for deep learning and inference applications
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Abstract: TensorRT is a high-performance deep learning and inference platform. It includes a deep learning

and inference optimizer as well as runtime that provides low latency and high throughput for deep learning and

inference applications. An example of using TensorRT to quickly build computational pipelines to implement a

typical application for performing intelligent video analysis with TensorRT was presented. This example

demonstrated four concurrent video streams that used an on-chip decoder for decoding, on-chip scalar for

video scaling, and GPU computing. For simplicity of presentation, only one channel used NVIDIA TensorRT

to perform object identification and generate bounding boxes around the identified objects. This example also

used video converter functions for various format conversions, EGLImage to demonstrate buffer sharing and

image display. Finally, the GPU card V100 was used to test the TensorRT acceleration performance of ResNet

network. The results show that TensorRT can improve the throughput by about 15 times.
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Fig. 1 TensorRT processing flow
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Table 1 Main members of Context_t structure

LR Efiipa
NvVideoDecoder A0 ST AT A S ) B 53 T R R
NvVideoConverter AL RLAUAR 2 P DG 8 i B AT R
NvEgIRenderer A3 EGL /R TE YU G pR AL
T, X
EGLImageKHR EGLImagel® {55445, FH FCUDALL2E,

AR TEGLIT I

2 FF TRT Context ZEi#1T/0 R HETE

BEH KR LR TRT Context 256 & — & 51 4
F ok 48 Caffe EAUIFPATHERE . 2 2 ffiik 740K
5] vp fef F 7Y ¢ 8 TRT Context il it o A< SC i
buildTrtContext 5% Yl Caffe 45 7l | TensorRT £ il 4%
o, B A S EEL TG caffe W 4% 25 48 SC/F AR 7Y
SR, SEBR EAL AT B A T HACH Caffe AR
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Table2 Main members of TRT_Context class

TRT_ContextZS ¥ 51 ik
TRT_Context::buildTrtContext i Tensorrt = T 3C
TRT_Context::getNumTrtInstances FRULTRT_context L.

TRT_Context::doInference TensorRT 34 M

3 FifiE
FHEREA LA b g SR 2 M2 4 S SR A 4k
PR, FEARST
TRT Context g_trt_context;
main(int argc, char *argv[])
{
=N EE = ¢ FL
context t ctx[ CHANNEL NUM]J;
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global cfg cfg;
char **argp;
set_globalcfg default(&cfg);
argp = argv;
parse_global(&cfg, argc, &argp);
parse_csv_args(&ctx[0], &g trt context, argc-
cfg.channel num-1, argp);
/I E g trt_context 24U
g trt context.setModellndex(TRT MODEL);
g_trt_context.buildTrtContext(cfg.deployfile,cfg.
modelfile, true);
pthread create(&TRT Thread handle NULLfrt
thread, NULL);
/| KB EGL KAl
egl display = eglGetDisplay(EGL_DEFAULT _
DISPLAY);
/I EGL #] i1k
egllnitialize(egl display, NULL, NULL)
for (iterator = 0; iterator < cfg.channel num;
iterator++)
{
int ret = 0;
sem_init(&(ctx[iterator].dec_run_sem), 0, 0);
set_defaults(&ctx[iterator]);
char decname[512];
sprintf(decname, "dec%d", iterator);
ctx[iterator].channel = iterator;
ctx[iterator].in_file path = cfg.in_file path
[iterator];
ctx[iterator].nvosd_context = nvosd_create
context();
/RS A
ctx[iterator].dec = NvVideoDecoder::create
VideoDecoder(decname);
/1 EE K T A
ctx[iterator].dec->setOutputPlaneFormat
(ctx[iterator].decoder pixfmt, CHUNK SIZE);
/RIS i Y A AT
ctx[iterator].dec->output_plane.setupPlane
(V4L2 MEMORY_MMAP, 10, true, false);
/1 Vi e L e
pthread create(&ctx[iterator].render feed
handle, NULL, render_thread, &ctx[iterator]);

char convname[512];

// B2 BL ] PL ¥4 2%
ctx[iterator].conv = NvVideoConverter::create
VideoConverter(convname);
ctx[iterator].conv->output_plane.setDQThread
Callback(conv_output_dqbuf thread callback);
ctx[iterator].conv->capture_plane.setDQThread
Callback(conv_capture dqbuf thread callback);
if (ctx[iterator].cpu_occupation option!=
PARSER)
pthread_create(&ctx[iterator].dec_capture loop,
NULL, dec_capture loop_fcn, &ctx[iterator]);
pthread create(&ctx[iterator].dec_feed handle,
NULL, dec_feed loop_fcn, &ctx[iterator]);
11351 fff i A5 3R I EOS
sem_wait(&(ctx[iterator].dec_run_sem));
IR G gt A TR A4
ctx[iterator].stop_render = 1;

pthread cond broadcast(&ctx[iterator].render

cond);
pthread_join(ctx[iterator].render feed handle,
NULL);
H
}

4 MWA557HH

TEIXAS 7R b, 0 GAS AL R T 15 960%540 43
BRI P UINA S . XKL T GoogleNet.
R TR B W R RERL b HEAT 0, RN RATAT R R
B, R T ANl fifi FH] TensorRT ‘PR i) £l 3134 1 .
A VIR B GoogleNet BIZ%, ‘& J& ] NVIDIA
WL~ 2] GPU Yl 2k £ 4t (DIGITS) Y 2k 19 . Il 2k
&R 2y 3000 WA 1.5 m(5 3 R)~3 m(10 B ) Ay
RS A o MR R A R, TS A A
[F) A B2 A A RS B2 o G5 A7 R P X HL.264 7S Ml 4L 3t
PEAT I, TensorRT REHE M I Iz 1T, S PUN H AR
PG, IR RCR A 2 FR

HiIz 7 EREan R

FP32 run:400 batches of size 100 starting at 100

Topl: 0.9904, Top5: 1

Processing 40000 images averaged 0.00157702
ms/image and 0.157702 ms/batch.

FP16 run:400 batches of size 100 starting at 100
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Engine could not be created at this precision
INTS run:400 batches of size 100 starting at 100

Topl: 0.9908, Top5: 1
Processing 40000 images averaged 0.00122583
ms/image and 0.122583 ms/batch.
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Fig.2 Program test effect
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